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My  Loro, 
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H  E  great  Honour  and  Ad '* 
vantage  which  the  former 
Volume  of  this  Work  receiv'd 
rom  the  Patronage  of  His 
1 oval  Highnefs ,  the  Late 

of  Den- 


-  7- 

encourages  me  to  Dedicate  This  to 
Tour  Lordjhip  ;  as  I  am  alfo  oblig'd  in  Duty 
and  Gratitude  to  do,  for  the  many  Favours 
I  have  receiv'd  from  You ;  and  efpeciaUy 
for  the  great  Honour  and  Happinefs  of 
having  been  fo  long  known,  and  fo  near 

to 
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DEDICATION. 


to  You :  For  this,  my  Lord,  will  fave  me  from 
the  Fate  of  thofe  Dedicators,  who  t  attempt 
Char  alters  above 


and  admires ;  and  tho  l  fee  every  Day  That 


as  well  as  the  Delight  of  all  that  have  the  Ho¬ 
nour  of  Your  Converfation,yet  I  can  no  more 
defcrtbe  it,  than  1 dare  attempt  ft :  I 
/hall  therefore ,  my  Lord,  entirely  forbear ; 
fearing  as  much  doing  Violence  to  Your  Mo - 
defly,  as  Injuftice  to  Your  Merit, 

I  am. 
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The  Introdu&ion. 

TH  E  Defign  of  an  Introdu&ion  to  a  Book,  being  to  lead 
the  Reader  into  it,  and  to  acquaint  him  what  it  con¬ 
tains  ;  I  fhall  obferve  that  Method  here. 

He  is  therefore  to  underftand,  that  when  I  firft  be¬ 
gan  this  Work,  I  forefaw  the  Defign  could  not  be  accomplith’d  in 
One  Volume  ;  but  however,  I  thought  it  more  proper  to  Pub- 
lift  one  Volume  firft,  than  to  deferr  Printing  any  thing  at  all  of  it 
till  the  Whole  was  finilhed  :  For  as  it  is  eafie  to  fee,  that  new 
Matter  will  continually  occurr  in  a  Defign  of  this  Nature,  and, 
confequently,  that  there  can  be  no  filch  thing  as  a  Perfe&  Book  of 
this  Kind  ;  fo  I  thought  it  better  to  fend  out  an  Imperfe&  one 
than  none,  and  to  afford  fim  Help  to  Mens  Improvement  in  Phi- 
lofophy  and  Mathematical  Studies,  rather  than  leave  them  to 
ftay  four  or  five  Years  for  a  more  Compleat  one.  And  the  unpreju¬ 
dic’d  Part  of  the  Learned  World  have  been  fo  kind,  as  to  take  my 
Endeavours  as  I  meant  them  ;  and  by  taking  off  almoft  Two 
Impreflions  of  the  former  Volume,  and  numeroufly  Subfcribing 
to  this,  make  me  hope,  the  Pains  I  have  taken,  and  the  Time  I 
have  employed  this  way,  may  be  of  fome  life  and  Benefit  to  Man¬ 
kind, and  to  the  Improvement  of  Solid  and  Subftantial  Philofophy. 

In  this  Second  Volume,  as  I  promifed  both  in  the  Preface  to  the 
Firft,  and  alfo  in  the  Propofols  for  This,  the  Matter  is  intirely 
Newl  and  without  any  Repetition,  that  I  know  of,  of  any  thing 
in  the  Former ;  and  that  (hall  be  my  Method,  if  ever  I  Publifti  any 
thing  further  in  this  Way. 

The  Reader  will  find  here  many  Parts  of  Natural  Philofophy 
and  Anatomy  largely  treated  of,  which  were  either  but  juft 
nam’d,  as  it  were,  or  entirely  omitted  in  the  former  :  As  in  Par¬ 
ticular,  the  Affair  of  Animal  Secretion  ;  into  which  Dr.  Keifs  Book 
on  that  Subject,  Publifh’d  fince  my  Account  was  Printed*  will  let 
you  yet  further  \  Difcourfes  on  dhunder,  a  Vacuum,  Vapours, 
Water ;  with  a  large  Account  of  Sound,  Echoes  :  The  Tranfmuta- 
tion  of  Bodies  into  one  another ;  the  Nature  of  Light  and  Co* 
lours,  the  Rays  of  Light,  the  Double  RefraCtion  found  in  the 
Ifland  Chyrftatt  ;  Elafticity,  Electricity,  the  Cohefion  of  the  Parts 

of  Bodies,  &c.  . 

And  in  Natural  Hiftory,  1  have  here  given  Schemes  of  birds, 

Fifties,  InfeCts,  Quadrupeds,  Roots  of  Plants,  by  which 

thev  are  ranged  and  diftributed  into  theii  proper  Orders. 

J  b  Here 
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Here  are  alfo  inferted  pretty  large  Accounts  of  the  Eai^ 
Stomach,  Spleen,  Skin,  Vena  Porta ,  Lungs,  Gill,  and  Re- 
fpiration,  and  of  the  New  Theory  of  Generation  ;  with  Descrip¬ 
tions  of  the  Lymphaedufts  and  Glands,  and  two  very  fine  and 
large  Copper  Plates  of  the  Veins  and  Arteries  of  a  Human  Body, 
which  were  drawn  from  the  Original  Tables,  prefented  by  that 
great  Promoter  of  Ufeful  Learning,  John  Evetyn  of  Heptfordy  ESq) 
to  the  Royal  Society  of  London.  if 

You  have  here  allb  a  further  Account  of  that  moft  amazing 
Property,  the  AttraBion  of  the  Particles  of  Matter  one  towards 
another,  firft  discover’d  by  that  Incomparable  Mathematician 
and  Philofopher  Sir  Ifaac  Newton  ;  who  by  the  wonderful  Disco¬ 
veries  He  hath  made  about  the  Nature  of  Light  and  Colours,  hath 
open’d  a  New  World  in  Natural  Fhilofophy,  as  by  His  Method 
of  Fluxions,  &c.  he  had  before  done  in  Mathematicks,  Media* 
nicks  and  Aftronomy  ;  and  hath  Sufficiently  Shewn,  ..that  what  he 
Said  in  his  Preface  to  his  Principia  Thilof.  Math,  in  theSe  Words  ; 
Malta  me  movent  ut  non  nihil  fufpicer  (cetera  Nature  Phenomena ,  ex 
viribm  quibttfdam  pendere  poffe ,  quibm  Corpcrum  particulte ,  per  Caufiis 
noiidum  cognitasy  vel  in  Je  mutuo  impelluntur^  &  feOmdum  Figurae  re- 
gulares  coheerenty  vel  ab  invicem  fugantur  fy  recedunty  was  what  he 
very  well  knew  then,  tho’  expreSs’d  with  that  Caution  and  Mo- 
defty,  as  is  So  peculiar  to  that  Excellent  Man. 

This  was  Printed  in  the  Year  lbHy.  and  the  Queries  at  the 
End  of  his  Opticksy  and  efpecially  as  fince  enlarged  by  him  in  the 
Latin  Tranflation  of  it,  do  Sufficiently  fcew  his  Thoughts  to  have 
been  long  ago  employ’d  on  this  moft  ufeful  Subject  ;  and  from 
whence  thoSe  Propofitions  took  their  RiSe,  which  thofe  Ingeni¬ 
ous  and  Induftrious  Brothers,  the  Kells,  have Puhliffi’d  about  this 
Affair  of  Attraction  :  But  however,  to  do  the  llluftrious  Author 
yet  further  Juftice,  I  have,  with  his  Leave,  at  the  End  of  this 
Ihtrodu&iony  Printed  a  Latin  Paper  of  his  Ve  Acidoy  with  a  Tran¬ 
flation  of  my  own  ;  and  which,  tho’  never  Publish’d  before,  was 
given  by  him  to  a  Friend,  as  long  fince  as  the  Year  1,692., '  and 
which  I  wiffi  had  come  to  my  Hands  Sooner,  to  have  been  in¬ 
serted  in  this  Lexicony  under  the  proper  Head,  Acids. 

And  give  me  leave  here  further  to  inform  the  Reader,  That 
there  is  now  Printing  a  Latin  Mathematical  Treatife  or  two,  of 
Sir  Ifaac  Newtoh%  which  were  written  many  Years  ago,  and 
which  by  their  Date,  will  Sufficiently  determine, ,  whether  the 
New  Methods  of  Fluxions  were  known  firft  to  him,  or  Mr.  G.  Lei . 
bnitz.  But  to  go  on  ;  In  this  Second  Part,  I  have  been  very-full 
and  particular  in  Aftronomy  ;  Having  not  only  from  Mr.  Hayes' s 
Excellent  Book  of  Fluxions,  given  a  fliort  Syftem  of  the  New 

.  .  Aftronomy, 
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Aftronomy,  but  have  dlfo  from  the  Ingenious  and  Learned 
Mr.  HaOev,  Samlian  Profefl'or  of  Geometry  in  the  Univerfity  of 
Oxford ,  inferted  a  Synopfis  of  the  DoCtrine  of  Comets  ;  and 
from  the  Prelections  of  Mr.  Whijlon,  Mathematic  Profefl'or  of 
the  Univerfity  of  Cambridge,  fuch  Aftronomical  Tables  as  are  ne- 
ceflary  for  Calculatidn,  illuftrating  largely  the  Ufes  of  therewith 
proper  Examples,  in  the  molt  ufeful  Aftronomical  Problems,  and 
in  the  Calculation  of  Solar  and  Lunar  Eclipfes,  and  in  thofe  of 

the  Satellites  of  Jupiter;,  dye.  , 

And  becaufe  1  would  have  thefe  Two  Volumes  to  ferve  as  a 
kind  of  final!  Mathematical  Library,  and  prevent  in  fome  mea- 
fure  the  Neceflity  and  Charge  of  buying  many  Books  on  thefe 
Subjefts  ;  I  havealfo,  as  I  defign’d  at  firft,  given  you  in  this  Vo¬ 
lume  very  good  Tables  of  Logarithms,  Sines,  Tangents  and  Se¬ 
cants,  with  a  full  Account  of  the  Nature,  Ufe  and  Application  of 
them ;  fo  that  nothing  will  be  wanting  here  to  compleat  Trigo¬ 
nometry,  both  Plain  and  Spherical,  and  the  PraCtice  of  it  in  Na¬ 
vigation,  Dialling  and  Aftronomy,  fee. 

I  have  herealfo  given  a  full  and  clear  Account  of  the  Nature, 
ConftruCtion  and  Ufes  of  all  the  Lines  which  are  ufually  drawn 
on  any  Mathematical  Inftruments,  Rules,  Scales,  dye.  and  how 
to  ufe  thofe  Inftruments,  on  which  they  are  drawn,  in  the  fede¬ 
ral  Parts  of  Practical  Mathematicks  for  which  they  were  defign’d. 

And  I  have  here  and  there  inferted  fuch  ufeful  Tables  for  the 
Calculation  of  Intereft,  Annuities,  Purchafes,  Reverfions,  dye. 
as  I  found  moft  eafily  and  readily  fubfervient  to  thofe  Ufes.  And 
becaufe  of  the  very  many  and  excellent  Ufes  of  the  Table  of  In- 
compofite  Numbers, and  its  beingPrinted  no  where  but  mBrancker's 
Algebra,  an  obfeure  Book,  and  out  of  Print ;  I  have  here  given 
it  you  entire,  and,  I  believe,  cOrreCt ;  being  defirous  to  prevent 
fo  ufeful  a  Table  from  being  loft  or  buried  in  Obfcurity. 

Here  is  alfoan  Account  of  the  Method  of  Levelling ,  in  order 
to  drain  Marfhes,  Fens  or  Morafles,  or  to  convey  Water  from  one 

Place  to  another.  , 

An  Account  of  the  Rife,  Invention  and  Progrefs  of  the  Art  of 
Printing  ;  with  a  Defcription  of  the  Tools  and  Inftruments  fub¬ 
fervient  thereunto. 

I  have  added  alfo  a  further  Accourtf  of  the  Phenomena  of 
Prifms  and  the  Rain-bow  ;  with  a  lhort  Syftem  of  Opticks  from 
Sir  lfaac  Newton ;  and  many  Improvements  in  Microfcopes  and 
Telefcopes;  the  Art  of  PerfpeCtive,  and  the  Methods  of  Proje- 
dive,  Refledive  and  RefraCtive  Dialling. 

In  Mechanicks,  befides  the  Account  of  the  Five  Powers  and 
Demonftrations  of  the  Nature  and  Principles  of  that  Science,  here 

b  i  are 
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are  marry  things  added  about  Centres  of  Gravity  and  Ofcillationi; 
the  Refiftance  of  Mediums ;  with  the  Defcription  and  Ufes  of  all 
fuch  Mechanical  Ihftrtinients,  Tools  and  Engines  as  are  ufed  in 
Architeaure,  Fortification,  Gunnery,  or  any  Mathematical  Arts 
and  Sciences.  '  itdbfibTftA  v* '  »'<iraO  v  striv/ml 
In  Geometry,  !hW  are  great  additional  Improvements ;  as 
two  Treatifes  of  the  Order  and  Quadrature  of  Curves,  written  by 
the  Incomparable  Sir  Ifaac  Newton  ;  aTreatifeof  Conick  Seaions, 
tranflated  from  the  Pofthumous  Book  of  the  Marquis  deVHofft- 
tall  with  many  other  things  relating  to  the  Properties  of  Curves, 
fcatter’d  up  and  down  under  particular  Words  ;  fuch  as  Cycloid , 
Helicoid, Ret  rogreffion  of  Curves  yTranfcendental  Quantities  g&c.  Here  are 
alfo  added  many  new  things  in  Arithmetick  and  Algebra,  and  in 
the  DoCtrine  of  Fluxions  ;  as  about  Alternations ,  Combinations ,  the 
Laws  of  Chance  in  Play,  Infinite  Series,  and  Political  Arithmetick  ; 
and  about  the  Roots  of  Equations ,  Renewing  of  Leafes,  Rever- 

have  alfo  here  given  a  large  Account  of  the  Ways  of  Finding, 
Drefiing,  Melting,  of  all  the  feveral  Ores  from  whence  our 
Metals  are  taken  ;  defcribing  alfo  the  Works,  Engines,;  Tools 
and  Terms  of  Art  ufed  by  Miners  ;  as  alfo  the  Ways  of  making 
Salt  Allum,  Coperas,  Vitriol  and  fuch  like  Mineral  Productions. 

In  Mufick,  here  is  given  an  Account  of  the  Nature  and  Grounds 
of  Harmony,  from  Dr  Helder ,  and  a  new  (hort  Syftem  of  Mufick 
by  the !  ngenious  Mr.  P erk. 

In  Navigation  1  have  added  many  things ;■  as  the  Way  of  find- 
ing  and  allowing  for  the  fetting  of  Currents  ;  an  Account  of  the 
Power  of  the  Winds  on  the  Sails  of  Ships,  and  of  the  Signals 
ufed  at  Sea,  both  by  Day  and  Night,  in  Sailing,  and  in  an  En¬ 
gagement  ;  together  with  a  new  Traverle  Table,  and  its  Ufe  and 
Application  :  And  at  the  End  you  will  find  two  very  accurate 
Cutts  of  the  Injide  and  of  the  Rigging  of  a  Firft  Rate  Man  of  War ; 
with  the  feveral  Parts  defcrib’d,  and  referr’d  to  by  proper  Letters 

and  Numbers.  t  t  .  .  c  D.  .  Ar 

I  have  alfo  inferted  Tables  of  the  Sun  s  Place,  Right  Afcen- 

fion  and  Declination  ;  together  with  a  Catalogue  of  the  Right 
Afcenfion,  Declination,  Longitude  and  Latitude  of  about  fifty 
of  the  Principal  Stars ;  which  Mr.  HodgCon  fupplied  me  with  ; 
as  alfo  a  Table  of  the  Longitude  and  Latitude  of  the  moft  emi¬ 
nent  Places  on  the  Globe  ;  all  which  will  be  very  ufefut  in  Aftro- 
nomy,  Navigation  and  Dialling  '  '  u ...  „  . 

I  havs  added  alfo  a  Copper-Plate,  defcribing  a  new  Idydrojtati- 
calBattance ,  which  is  very  ready  and  expeditious,  to  find  the 
~  Specifick  Gravity  of  Bodies,  as  is  there  fhewn. 


I  have  here,  under  the  the  Word  Microfcope ,  given  the  Reader 
the  Figure,  Nature,  Ufe  and  Advantages  of  Mr.  WtBJbns  Glaffes 
of  that  kind,  which  I  could  only  juft  mention  in  the  Introduction 
to  my  formal  Volu(ne,  andxvhichdthmk  my  felt  obhg/f  again  to 
lay,  are  the  molt  ready,  commodious,  and  univerfally  ufefnl,  of 

any  Microfcopes^  .lever  fawr<r  o_'  r  XA  .? 

And  that  I  might  do  further  Juftice  to  our  Excellent  Mathe¬ 
matical  Inftrumeiit-Mafeer  Mr,  John  Rowley  m  Jobnfon  s-Court 
in  Fleet-ftreet,  I  have  given  the  Reader  a  Plate  of  a  New  Sex¬ 
tant  lately  made  by  his  moft  accurate  Hand,  for  the  Obfei  vatory 
r  Uing  in  ^College  in  Cambridge  ;  and  which’ for. 
its  univerfal  Ufe,  far  exceeds  any  Aftronoimcal  Inftrument  ever 
yet  made  ;  as  you  will  eafily  perceive  by  the  Ddcnption  of  it, 

which  1  have  added  to  the  Figure.  .  _  ,  , 

I  have  only  one  thing  more  to  acqaint  the  Reader,  and  that 

is.  That  the  Ingenious  and  Accurate  Mr  Derbirn,  Reftor^of 
'Upminjler  in  Kent ,  and  Fellow  of  the  Royal  Society,  hath  late¬ 
ly  obtain’d  from  Florence  an  Account  of  the  Meafures  and  Weights 
ufed  there  :  And  we  find  by  Menfuration  and  Trial,  that  the 
Florentine  Semibrofcio,  or  Half-Brace,  is  in  Length  i  < MM*  of  our 
Inches ,  or  in  Foot-Meafure  .956  of  our  Foot  :  And  the  Florentine 
Ounce  is  17  Veny-voeight^  12  Grains^  and  three  Fourths  ot  a  Qratn 

Troy-Weight. 

The  following  Paper  of  Sir  Ifaac  Newtons  is  excellently  well 
worth  the  Philofophical  Readers  moft  feriousand  repeated  Peru- 
fal ;  for  it  contains  in  it  the  Reafon  of  the  Ways  and  Mannei  of 
all  Chymical  Operations,  and  indeed  of  al moft  all  the  *  hyiical 
Qualities,  by  which  Natural  Bodies,  by  their  lmall  Particles, 
aft  one  upon  another. 
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'C'idomm \\particule  fupt  Aque is  Craffions ,  &  propter'ea  niinm  Volatiles y  at  Terreftribus 
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herent  arBjjJime fuffb  fifdhn  Jewcefs  per.  Difiillationem  vd  Sublimationem,  vix  pojfint  feparariy 
Attract  a  verb  jf'undique  congregate,  'elevant,  disjungunt  &  difcutiunt  particulas  corporum  ab 
iyiiicew,  id  eft  corpora  dijfolvunt  for  vimAttraftionis  qua  rmnt  in  particulas  commovent flui- 
dum  &  Jic  calorem  excitant ,  particulafq',  nonnullas  adeo  difcutiunt  ,ui  in  Aerem  convert  ant  & 
fic  Bulla$  generant.  Et  hec  est  Ratio  Dijfolutioms  &  Fermentationis ;  Acidum  verb  attrahendo 
Aqiidm  eque  ac  lj&tam  ejficit  at  particular  dijfolute  prompt  e  mifcearitur  cum  Aqua  eique  intoatent 
ad  modum  fallum.  ^Et^uent:  admodum,Globus  Ferre  per  vim  Gravit  at  is  attrahendo  aquam  fortius 
quam  Corpora Aedjioray  ejfficit.  ut  leviofa  afcendant  in  Aqua,  &  fugiarit  de  Terra.  Sid  parti •’ 
cuiJ  Salium  attrahendo  Aquam  fugant  fe  mutuo  &  ah  -invicem  quam  iriaxme  recedendo,  per 


\mm  mam  ^xfynattpittr.  • 

Rqrticule:  Sajis*  Alkali. ex  Tenets  &  Addis  Jimtliter  tlnitis  conflant j  fed  he  'Acme  vi 
ixima '  AttraBirid  pollent  ‘  ut  per  ignem  non  feparentur  a  Sale  $  utq ;  Met  alia  dijfoluta  preci- 


-  .  ...  V' ' 


maxima 

ftfflnt  attrahendo  ah  ipf  s  particulas  Addas  quibus  dijflvebantur. 

Si  particuLe  Acide  in.minori  proportione  cum  Terreftribus  jungqntur y  he  tarn  arfte  retinentur  a 
Terreftribus,  uf  ah  its  fupprimi  ac  occult ari  videantur.  Neq;  enim  fenfum  jam  pungunt  neq* 
atirahunt  aquam ,  fed  corpora  dulda&que  cum  aqua  egre  mifcentur ,  hoc  tH  pinguia,  compo - 
nunt  •  ut  fit  in  Mercurio  dulci,  Sulphure  communi,  Luna  Cornea  &  Cupro  quod  Mercurius 
Snhlimatus  corrofit.  AbAcidi  vero  fic  fupprejji  vi  attradiva  fit  ut  pinguia  Corporibus  pr opt 
Univerfis  adhereant  S'  fiammam  facile  concipiant ,  fi  modo  Acidum  calefaBum  inveniat  alia  Cor¬ 
pora  in  fum.o~  accenforum  que  fortius  attrahat  quam  propria.  Sed  &  Acidum  in  Sulphureis  fup- 
prejfum  fortius  .  attrahendo  particulas  aliorum  Corporum  ( fcilicet  Terreas )  quam  proprias,  Fer - 
mentationem  lentqm  &  Naturalem  ciet  &  fovet  ufq ;  ad  TutrefaBionem  Compofiti. 

^ue  TutrefaBio  fita  eft  in  eo  quod  Adda  Fer  mentationem  diu  foventes  tandem  in  interJHtia 
minima  &  primas  Compofitionis  partes  inter jacentia  fiefie  infinuant,  intime q fits  part  thus  Unite 
mixtionem  Novam  efficiunt  non  amovendam  nec  cum  priore  commutandam. 


Cogitationes  Vari#  ejufdem. 

Flamma  eft  Fumus  Candens  ;  differtque  a  Famo  ut  Ferrum  rubens  ab  ignito  fed  non  rubente. 

Calor  eft  Agitatio  Vartium  quaqua  verfium. 

Nihil  eft  ab  flute  quiefcens  fecundum  partes  fuas  &  ideo  frigidum,  prefer  atomos,  vacui  fid- 
licet  expertes. 

Terra  augetur,  Aqua  in  earn  convert  a,  &  omnia  in  aquam  [yi  ignis~_ J  reduci  pojfunt. 

Nitrum  abit  diftillatione  magnam  partem  in  Spirit um  Acidum,  reliftd  terra,  quia  Acidum 
Nitri  attrahit  Fhlegma  j  &  idcirco  (imul  afcendunt  con/lituuntq ;  Spirit um  :  at  Nitrum  Carbone 
accenfum  magnam  partem  abit  in  Sal  Tartari ,  quia  ignis  eo  modo  applicatus  partes  Acidi  & 
Terre  in  fiefe  impingit  for ti ufq*  unit. 

Spiritus  ar dentes  funt  Olea  cum  Phlegmate  per  Ferment ationem  Unita. 

TinBura  Cochinelle  cum  Spirit u  Vim  faBa  in  aque  magnam  molem  immijfa ,  parva  licet 
dofijtotam  aquam  inficit :  Sc,  quiaparticuU  Cochinelle  magis  attrahuntur  ab  aqua  quam  A  fe  mutuo. 

Aqua  non  babet  magnum  vim  dijjolvendi  quia  pauco  Acido  gaudet.  Acidum  enim  dicimus 
quodmultum  attrahit  &  attrahitur,  videmus  nempe  ea  qua  in  aqua  folvuntur  lente  &  fine 
Ejfervefcentia  fiolvi,  at  ubi  eft  attraBio  fort  is  (3  particul-c  menftrui  undiq attrahuntur  k  par- 
ticula  Met  alii,  vel  potiui  particula  met  alii  undiq',  attrahitur  aparticuhs  menftrui,  he  illam  abri - 
piuht  &  circumfiftunt ,  hoc  eft  Metallum  corrodunt :  He  eadem  particule  fenforio  applicate  ejus 
partes  eodem  modo  divellunt  doloremq ;  inferunt  •  a  quo  Acide  appellantur,  reliBa  fcilicet  terra  Sub- 
tili  cui  adherebant  ob  majorem  attraBionem  ad  liquidum'lingue ,  &c. 

In 


s 


■  INTRODUCTION.  I 

- *  — - ~  -»  •  '  ^  . .  1  *1""11  """  "  1,1  1 — *  ' 

In  omui  Solutione  per  Menftruum  particula  filvendse  magts  attrahuntur  apariibits  Menfirui 

otrfni^rmentattone  eft  Acidum  fupprejfum  rpsod  coagulat  prrscipitando.  '  ' 

Ol  m  cum  nimis  rhagn *  mole  phlegmatis  intime  mxtumffit  Salinum  quiddam  0  ftc  Acetum 
af  .  j-  ptiamTartcin  feu  Terra  a  dr ni  ft  a  babifda  eft  ratio. 

C°n Mercurius  attrahitur  id  eft  corroditur  ab  Acidis  6  ft  cut  pondere  Ob  ft  niB  tones  tollit  it  a  vi  at- 

traduce  Adda  inf  '  g ,*  tac\le  flevatur  caloretpHa  ejus  pakicuU  ultima  Compofitionis  ftuni 

u,ft  in  parti'culis  Vaporis,  flnidor^-  rarefa- 

3°rZ*a  cmprmi  non  potefi  TJ  partic*!*  jamjam  fe  tangmt  Et  fi  fe tangerent parti- 
.  A  Lmorimi  pote  ft.  quta  tpjt*s  particula  nondum  fe  tangunt  }  Aer  evader  et  m 

if  Jms  (Ce?rd  U- 4 ■  *•  Trinc ■  m°w- 

Marmor.  ° J  j  Laiet  fe  mutuo  trahentes ;  minimaritm  ftttmma  vocentur  prim*  Compofi- 
•  fmmarum  fumma  fecunfe  Compofitionis,  &c. 

poteJhAr a  Regia  poros  pervadere ,  <jm  parttculas  ultima:  Compofitionis 

inteftZtRtalurtrmm alios  illos  pervadere  vel  (l  aw partes  prim*  &  fecund*  Compofitionis 
ft  I  ft  ■  r£ret  jiurum  vel  Fluidum,  vel]  alt em  magts  malleabde.  Si  Aurum  ferment eftcere 

iflffinaUud  fuodvis  corpus  pojfet  transformari.  .  ■ 

rJjft  r  dtas  eft  vel  foUm  defeftus  ftntditatis ,  quae  fit  a  eft  in  part  turn  parvitate  &  feparabilitate 
(smlLe  partes  ultima  Components)  vel  defers  lubrkitati,  feu  Uvioris  partes  unius  fnpra  alias 

Undd  it  oleum  Terebinths  capiti  fuo  Mortuo  redditum  fit  tenax  ■ 

Ratio  cur  Chart  a  Oleo  in  unBa  Tranfttum  Oleo  non  Aqua  concedat  eft  quia  Aqua  Oleo  non  mift- 

afoquid  dijjblvunty  id  faciunt,  quia  partem  Hi  fihenda  in- 

cludrnt  vndtq;  utpot^Majorem  quad. bet  Acdt  part  mm. 

- -  ■  . .  •  ■  '  ■  :  1  ■  ■  J  ‘  ! “ 

*  '  ‘  r  •  ■  ■. 

Some  Thoughts  about  the  N  a  t  u  r  e  of  Acids; 
By  Sir  Isaac  Newton. 

r-rn  H  E  Particles  of  Acids  are  of  a  Si.2e  grqffer  than  thofe  of  Water,  and  therefpie 
1  left  volatile:  but  much  (mailer  than  thofe  of  Earth,  ^nd  therefore.much  left 
£  >J  U„  ,i,„,  Thpv  are  endued  with  a  great  Attractive  Force  ;  in  which  Force 
fii?  ■*  '"AViivItv^confifts  ^  and  thereby  alfo  they  affeift  and  ftimulate  the  Organ  of  Tafte,- 
LnTdffft  TucrBodiesasAey  J  come  at'  They  are  of  a  middle  Nature  between 
?Jr4 Tprreftrial  Bodies,  and  attradl  the  Particles  of  both. 

WK  ,hftdATtraaive  Force  they  get  about  the  Particles  of  Bodies,  whether  they  be 
rBy  ilallfck  or  ftony  Nature'  and  adhere  to  them  moft  clofely  on  all  fides  ;  fo  that 
IX  foie  be  farmed  from  them  by  DiftiUation  or  Sublimation.  When  they 
StraAed  and  gather’d  together  about  the  Particles  of  Bodies,  they  raife,  disjoyn 
are  attra  &  another;  that  is,  they  dilTolve  thofe  Bodies. 

anBvftthdrAttra£tivc  Force  alfo,  by  which  they  ruflr  towards  the  Particles  of  Bodies, 
tneir  -f  excite  Heat ;  and  they  fliake  afunder  fome  Particles,  fo 

Xon  and  all  violent  Fermentation  ;  and  in  all  Fermentation  there  is.  an  Acid 

latent  or  g^Xa^gW«e? Xch  as"  they  d°  ^e  Particles  of  Bodies,  occafion 
tXhedSX  p«®sAieadily  mingle  with  Water,  or  fwim  or  float  in  k,  af¬ 
ter  the  manner  of  Salts,  ■.  tlje  porce  0f  Gravity,  attrading  Water  more 

And  as .this  lighter  Bodies,  caufes  thofe  lighter  Bodies  to  afeend  in  the  Wa- 

ftrongly  1  upWardf  from  the  Earth  :  So  the  Particles  of  Salts,  by  .  attracting  the 

aI?a,t0  mutually  avoid  and  recede  from  one  another  as  far  .as  they  can,  , and  lo 

^  \m  dr  if  •A  fVimn&hout  the  whole  Vaster.  , 

af  TTCpiicles  of  Sal  Mali,  do  conf.ft  of  Earthy  and  Aeid  united  together,  after  the 
The  1  artic .  ^  haye  great  an  jVttradive  Force,  that  they  can  t  be 

fame  manner  .  .  fhey  ,j0  aif0  precipitate  the  Particles  of  Metals 

feparated  from  the  Salt  by  i  ire ,  tney  F  r  dilfolv’d 


I 
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diifolV’d  in  Menfirua ,  by  attracting  from  them  the  Acid  Particles,  which  before  had 
diifolved  them3  and  kept  them  fufpended  in  the  Menfirmm.\  ~  ■  ■>  '  J>  ,, 

If  thefe  Acid  Particles  be  joyn’d  with  Earthy  ones,  in  but  a  fmall  Quantity,  they 
are  fo  clofely  retain’d  by  them,  as  to  be  quite  lupprefs’d  and  hidden  as  it  were  by 
them ;  fo  that  they  neither  {Emulate  the  Organ  of  Senfe,  nor  attrad  Water,  but 
compofe  Bodies  which  are  not  Acid,  u  e.  Eat  and  Fufible  Bodies,  fuch  as  are  Mercut 
rm  ddcis,  Common  Bnmfione ,  Lwa  Cornea ,  and  Copper  corroded  bv  Mercury  Sublimate. 

From  the  Attractive  Force  in  thefe  Acid  Particles  thus  fupprete’d,  arifes  that  uni- 
verfal  Property  of  almoft  all  Fat  Bodies,  that  they  adhere  or  ftick  to  others,  and  are 
eafily  inflammable,  if  the  heated  Acid  Particles  meet  with  other  Particles  of  Bodies 
in  Fume,  which  the  Acid  attracts  more  ftrongiy,  than  it  doth  the  Particles  to  which 
it  is  united.  And  thus  the  Acid  that  lies  fupprefs’d  in  fulphureous  Bodies,  by  more 
ftrongiy  attracting  the  Particles  of  other  Bodies  ("Earthy  ones  for  Inftance)  than  its 
own,  promotes  a  gentle  Fermentation,  produces  and  cherifhes  Natural  Heat,  and 
carries  it  on  fo  far  fometime.s,  as  to  the  Putrefaction  of  the  Compound  :  Which  Pu¬ 
trefaction  arifes  hence.  That  the  Acid  Particles  which  have  a  long  while  kept  up  the 
Fermentation,  do  at  long  run  infinuate  themfelves  into  the  leaft  Interlaces  that  lie 
between  the  Particles  of  the  firfi  Compofition ,  and  fo  intimately  unking  with  thofe 
very  Particles,  do  produce  a  new  Mixture  or  Compound,  which  cannot  fall  back: 
again  into  the  fame  Form.  ;  .  ^  ’  V  \  - 

K  •  *.  *;\  *.  'S  ■  \  \  '  . ,  *  «  .  .  .  .  ' 

Note,  The  Taper  hitherto  defcrib'd,  feems  to  haDe  been  a  continued  Difcourfe 
but  what  follows  arefiort  Minutes  of  Thoughts  relating  to  the  fame  ?  '*  ~ 


'  •  'A  v  C  -  .  1  J  •  T  •» 

Nitre,  in  Diftillation,  leaving  its  Earthy  Part  behind,  turns  moil  of  it  iflt'o  an  Acid 
Spirit  j  becaufe  the  Acid  of  the  Nitre  attracts  the  Phlegm,  and  therefor?  they  afcend 
together,  and  conftitute  a  Spirit.  But  Nitre,  kindled  with,  a  Coal,  t;urns  chiefly 
into  a  Salt  of  Tartar  ;  becaufe  the  Fire  applied  this  Way,  drives  the  Acid  arid  Earthy 
Parts  towards,  and  makes  them  impinge  on,  and  more  ftrongiy  unite  one  with 
another. 

The  Reafon  why  Water  hath  no  great  dilfolving  Force,  is,  becaufe  there  is  but  a 
fmall  Quantity  of  Acid  in  it :  For  whatever  doth  ftrongiy  attrad,  and  is  ftrongiy 
attracted,  may  be  call’d  an  Acid  :  And  fuch  things  as  are  diflolv’d  in  Watery  We  fee, 
become  fo,  eafily,  without  any  Effervefcence But  where  the  Attra&ion  is  ftrong,  ■ 
and  the  Particles  of  the  Menftruum  are  every  where  attracted  by  thofe  of  the  Metal, 
or  rather,  where  the  Particles  of  the  Metal  are  every  way  attra&ed  by  thofe  of  the 
Menftruum ;  then  the  Particles  of  the  Menftruum  environ  thofe  of  the  Metal,  tear 
them  to  pieces,  and  dilfolve  it.  v 

So  when  thefe  Acid  Particles  are  applied  to  the  Tongue,  or  to  any  excoriated  Part 
of  the  Body,  leaving  the  fubtile  Earth  in  which  they  were  before,  they  rufh  into  the 
liquid  of  the  Senfory,  tear  and  disjoint  its  Parts,  and  caufe  a  painful  Senfation. 

Mercury  is  attracted,  and  therefore  corroded  by  Acids;  and  as  it  opens Obftru- 
aions  by  its  great  Weight ;  fo  it  breaks  and  obtunds  the  Power  of  Acids  fin  theBo- 

dv)  by  its  attractive  Force.  '  ,  y 

J  All  Bodies  have  Particles  which  do  mutually  attract  one  another  :  The  Summs  of 
the  leaft  of  which  may  be  called  Particles  of  the  firfi  Compofition,  and  the  Colle¬ 
en,  or  Aggregates  arifing  from  the.  Primary  Summs;  or  the  Summs  of  thefe 
Summs  may  bi  call’d  Particles  of  the  fee  on  J  Compofition , 

Mercury  and  A<\«a  Regis  can  pervade  thofe  Pores  ot  Gold  or  Tin,  which  lie  be- 
tween  the  Particles  of  its  hp  Comjofition  ■  but  they  can’t  get  any  further  into  it; 
for  if  any  Menftruum  could  do  that,  or  if  the  Particles  of  the  firft,  or  perhaps  of  the 
fecond  Compofition  of  Gold  could  be  feparated  ;  that  Metal  might  be  made  to 
become  a  Fluid,  or  at  leaft  more  foft.  And  if  Gold  could  be  brought  ones  to  fer¬ 
ment  and  putrefie,  it  might  be  turn’d  into  any  other  Body  whatfoever. 

\n(t  r0  0f  Tin,  or  any  other  Bodies  :  as  common  Nourjlhment  is  turn’d  into  the 

Bodies  of  Animals  and  Vegetables. 

,  .  .  ’  r  .  V 

N  B  The  fmall  Difference  which  there  is  between  this  Tr  (inflation  and  the  Latin  above, 
was  its  being  taken  from  another  Copy  a  little  different  from  thss  Latin  Taper.  And  hav¬ 
ing  been  fuperv  fed  and  approved  of  by  the  lihfirms  Author,  1  have  not  alter'd  itfince . 
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Dr.  Barton  Redtor  of  Chrift's.-Chil’Jch,  'London* 

Henry  Bateman  of  the  Middle-Temple ,  Efqj 
Stephen  Bateman  of  the  Inner -Tern pie,  Efq; 

Edward  Bathurfi  of  the  Middle-Temple ,  Gent., 

Mr.  Bathwfi  Fellow- Commoner  of  Trinity -Col- 
ledge,  Oxon.  ' 

Mr.  Peter  Bathurfi. 

John  Battle  of  Wa  inf  worth  in  the  County  of 
York ,  Efq;  ^ 

Mr.  Thomas  Baxter. 

Mr.  Thomas  Bayly  of  Prefion-Brockfurft ,  Shropfhire. 
Mr.  Baynes. 

Henry  Bcarfield  of  Portsmouth ,  Merchant. 
Wdl.Bea.fiy,  Fellow  of  Kjng's-Colledge,  Cambridge. 
Mr.  Charles  Beaumont  of  Cambridge. 
iVJham  Becher ,  Efq; 

Mr.  John  Bedford  of  Codfa!  in  Stajfordfhire. 

Dr.  William  Belcher  of  Rpchcficr. 

Mr.  Thomas  Bell. 

John  Bembridg  of  Ryegate  in  Surry,  M.  D. 

Mr.  Henry  Bendifh.  1 

HA  Hi  am  Bendy  of  Kfngs-Swinfcrd  in  Stafford¬ 
shire,  Efq; 

Thomas  Benn  of  Lincoln  s-Inn,  Gent. 

John  Bennet  of  the  Temple,  Gent. 

Mr.  Thomas  Bennet,  Redtor  of  St.  James* s  Colche- 

fier,  Effex. 

Mr.  T ho-  Bennet  of  London,  Bookfeller. 

Mr.  Ifaac  Bennet  of  iheTower. 

Mr.  John  Bennet. 

Samuel  Benfon,  Efq-, 

Dr.  Jofeph  Bentham  Redtor  of  Stevennage] 

Richard  Bently ,  D.  D.  Matter  of  Trinity-Colledge, 
Cambridge. 

Edmund  Bently  of  the  Middle-Temple ,  Efqj 
Mr.  Francis  Bently  of  Hallifax,  Bookfeller. 

Mr.  Francis  Bere  of  Exon ,  Merchant. 

The  Honourable,  James  Bertie ,  Efq; 

- - —Charles  Bertie,  Jun.Efq; 

Bpbert  Betham,  A.  M.  Redtor  of  Chicheiler  in 
Hantfhire , 

Mr.  Samuel  Binges.  i 

Mr.  Samuel  Billingjly  Phyficiarj  in  Berks'. 

Mr.  Bidingficy,  Redtor  of  Newdegate  in  Surry. 

Mr.  James  Bird  of  Portfmouth. 

Mr.  John  Birch,  Redtor  of  Pp  ant  age -Berkos] 

Mr.  Philip  Bifhop  of  Exon,  Bookfeller. 

Mr.  William  Bifhop. 

Samuel  Blackgrby  of  Hatton-Gar den,  Efq; 

Mr.  Blackftonc  of  London,  Surgeon. 

Mr.  Thomas  Blackftone. 

Samuel  Blackball,  B.  D.  Redtor  of  Brumpton  in 
North  amptonfhire. 

Mr.  Blakf. 

Mr.  William  Blandfordof  London,  Peruke-maker. 
Mr.  Thomas  Blanlfey.  , 

Mr.  Blayden  of  T rinity-Colledge ,Oxon. 

Mr.  Blithe,  Bookfeller  at  Colchefier. 

Shadrack  Blundel  of  the  Inner -Temple,  Efq: 

Mr.  John  Bend. 

Mr.  Boddington  of  London,  Bookfeller. 

Thomas  Bond  of  Bury,  Efq; 

Mr-  James  Bcnwicf  of  London ,  Bookfeller. 

William  Bor  ret  of  the  Inner-Temple,  Gent. 

Ifaac  Borrow  of  Holland  in  Derbyfhire,  Efq; 


Mr.  Edward  Bough  of  Downton  in  Hereford/hire. 

Mr.  Edward  Bought  on,  Fellow-Commoner  of  Tri- 
nity-Colledge,  Oxon. 

Godfrey  Boucher,  Bookfeller  in  Peterborough. 
Mr.  Boucher . 

Mr.  Boulter. 

■jS*  Bmet%  Prebendary  of  Durham. 

Mr.  Bowles,  Redtor  of  Enfield  Stajfordfhire. 

Mr.  Ralph  Box  of  London  Druggitt. 

Mr.  Thomas  Brabant  of  Litchfield. 

Samuel  Braccbridge  of  the  Inner-Temple,  Efq; 

Mr.  John  Brakan,  Curate  at  Segber. 

Mr.  Brad/haw,  A.  M.  of  Ncw-Colledge ,  Oxon. 
George  Brampton ,  L.  L.  D. 

Mr.  Ralph  Brampjhne. 

Mr.  Thomas  Br anker,  Schoolmafter  at  Madefy,  Staf¬ 
ford/hire. 

William  Branthwait,  Efq; 

Thomas  Bray ,  D.  D. 

Thomas  Bridge ,  Efq; 

John  Bridgeman  of  BlooAwell  in  Shropfhire,  Efq; 

*  John  Bridges ,  Efq;  Solicitor  of  Her  Ma jetties 
Cuftoms. 

William  Bridges,  Efq;  one  of  the  fix  Clerks. 

Mr.  Nathan  Bridges,  Redtor  of  Qrlingbury  in 
Northamptonfhire. 

Mr.  John  Bright  land:  > 

Mr.  Thomas  Brightridge  of  Cobham  in  Surry] 

Mr.  Nicholas  Brinley  of  Exon. 

Mr.  John  Brome  of  Woo/b'^rhampton. 

Mr.  Charles  Brome  of  London,  Bookfeller. 

John  Bromfie Id  of  Heywood  in  Hantfhire,  Efn* 
Richard  Bromhall,  Efq; 

Mr.  William  Bromley  of  London,  Houfe-Carpenter. 
Mr.  Broodrep,  A.  M.  Fellow  of  Merton-CoUedge. 

Dr-  Humphrey  Broof. 

Mi.  Broofe,  Fellow  of  Trinity-Colledge,  Oxon . 

Mr.  Brookj  of  London,  Surgeon. 

Mr.  Simon  Brooking  of  Ex  on.  Merchant. 

Peter  Broughton  of  the  Middle-Temple,  Efq; 

*  Rupert  Brown  of  DoQor  s-Commons,  Efq; 

Walter  Brown  of  London,  Gent. 

Edward  Brown  of  Roxborough  in  Yorkshire,  Efq; 

Mr.  Edward  Brown  of  Kjngfianley. 

Mr.  Hugh  Brown  of  Wells  in  Somerfetfhire. 

Dr.  Browne  of  Buclfand  in Surry. 

Mr.  John  Brown  Schoolmafter  at  Nor  thaw  Here- 
fordfhire. 

Mr.  Simon  Brown. 

Mr.  William  Brownbilf. 

Mr.  Francis  Brownhill,  Surgeon. 

Mr.  Thomas  Brownbill. 

John  Brownell  of  WHUngham  in  CdmbriJoefhire,  Efq; 
Mr.  Brundijb  of  mitum.  1  ’  q’ 

Henry  Brunfell,  Redor  of  Bingham,  [Hotthghr.m- 

Richard  Buckly  of  Lincoln  s-Inn,  Efo- 
Mr.  Samuel  Buclfey. 


Whitlock.  Bui  fir  ode,  Efq;  6 
William  Bulfirode  of  the  Temple,  Gent. 

Mr.  Richard  Burleigh  of  Wisbitcb. 

Dr.  Burnet,  Matter  of  the  Chaner-houfe,  London. 
Mr.  Peter  Burrell  of  Durham. 

William  Burrell,  A.  M.  * 

Mr.  Edward  Burt  of  the  Admiralty  Office] 

Richard  Butler  of  Lincoln ,  Gent. 

Richard  Butler,  A.M.  of  Pool  in  Montgomeryfhirf 
Richard  Butler,  Efq;  6  /J 

James  Butler,  Efq; 

Mr.  Francis  Butters  of  Drayton  in  Shropfhire. 
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Mr.  Button  oi  Newcajlle,  Bookfeller. . 

Robert  Byerly  of  Goldsborough  in  Yorkshire,  Efq; 

G. 

*  i  '  .  » .  •.  * 

HIS  Grace,.  Thomas  Lord  ArchbHhop  of  Can¬ 
terbury. 

The  Right  Honourable,  Thomas  Earl  of  Coventry. 
The  Right  Honourable,  William  Lord  Vilcount 

Th^Right  Honourable  the  Lord  Vifcount  Char- 

lemont  of  Caulfield-CaJl/e  in 

The  Right  Reverend  the  Lord  Biihop  of  Cbtfter 
The  Right  Reverend,  T bonus  Lord  Biihop  ot  Chi- 
chefter. 

The  Right  Reverend,  John  late  Lord  Biihop  of 

Chichefier.  '  ,  r 

The  Rig  hr  Reverend,  William  Lord  Biihop  ot  Car- 

The  Right  Honourable,  Nathaniel  Lord  Calvert. 
Lieutenant  General  Cholmondely . 

Sir  Thomas  C larges.  Bar. 

Sir  John  Chejlcr  of  Chichley  in  Bucks,  Bar. 

>  Sii  George  Choute ,  Bar.  _ 

Sir  Edward  Cobb  of  Adderbury  in  Oxfordjhire ,  Bar. 
Sir  John  Crifp ,  Bar.  # 

Sir  George  CookoiiVheatly  iu  Yorkshire,  Bar. 

The  Reverend  Dr.  Chetwood,  Dean  of  Gloucejlcr. 

Sir  John  Cook,  Knight,  Her  Majefties  Advocate- 
General,  and  Vicar-General  to  his  Grace  the 
Lord  Archbilhop  of  Canterbury. 

*  Sir  Charles  Cox  of  Southwark,  Knight. 

Colonel  Robert  Child- 

The  Honourable  Edward  Cc/^  Efq; 

Mr.  C(t  dwell. 

William  Cage ,  Efq; 

JfmesCaltborpe ,  Efq; 

Paul  Calton  oi  Million  in  Berks ,  Efq; 

Mr.  George  Calvert. 

Henry  Campion ,  Efq;  of  Combwell  in  Kent. 

John  Canbam,  Efq; 

Mr.  Andrew  Cant. 

Mr.  A.  Carle  ton. 

Mr.  Thomas  Carpenter. 

Mr.  John  Caruithen,  Town-Clerk  of  Exon. 

Dr.  Cave,  Prebendary  of  Wind  for. 

Mr.  John  Chadwick. ,  Piefident  of  Magdalen-Col- 
ledge,  Cambridge. 

Thomas  Chaffin  of  the  Middle-Temple,  Efq; 

Mr.  Richard  ChAlk.. 

Dr.  Chamber  layn. 

Thomas  Chambers  oi  Hanworth-Park  in  the  County 
of  M iddlefex,  Efq; 

Mr.  Charnel  oi  London,  Apothecary. 

Robert  Chaplin,  Efq; 

Porter  Chaplin,  Efq; 

Mr.  George  Chapman. 

Mr.T homos  Chapman ,  Re&or  of  Kjmble-Pamt. 
Mr.  William  Chapman  oi  London,  Carpenter. 

*  Thomas  Chevely  of  Lincclris-Inn,  Efq; 

Charles  Cholmondely,  Efq;  • 

John  Cholmley  oi  Southwark ,  Efq; 

Mr.  d.  and  J.  Churchill  of  London ,  Bookfellersi 
Mr.  Chute,  Gent.  Commoner  of  New-Colledget 
Oxon. 

Edward  Chute  of  the  Inner ^Temple,  Efq; 

George  Clark,  Efq; 

John  Clark,  Efq; 


Giles  Clark,  Efq;  Mailer  of  the  Qjueen’&- Bench 
Office. 

Mr.  Thomas  Clark ,  Town-Clerk  of  Bojlon. 

Jeremy  Clark,  A.  M. 

Mr.  Jeremy  Clark,  late  Organift  pf  St.  Paul's. 

Mr.  John  Clarl{  of  London ,  Bookfeller- 
Benjamin  Clark,  M.  A.  Fellow  of  Kjng's-Colledge 
Cambridge. 

Mr.  Giles  Clark. 

Mr.  William  Clayton  of  Manchejler,  Bookfeller. 

Mr.  Cleavor  of  Windfor.  . 

Mr.  Henry  Clements  of  Oxon,  Bookfeller. 

Mr.  Henry  Clements  of  London,  Bookfeller. 

Mr.  Nicholas  Cley. 

Guido  Clinton  of  Wells,  Gent.  : 

Thomas  Coats  of Whitehaven,  A.  M. 

Captain  William  Cock. 

Mr.  Edmund  Cock ,  Fuller  of  Exon. 

*  Dr.  William  Cockburn.  t  , 

John  Coffin  of  Port  lege  near  Biddeford  in  Devon - 
J hire , 

3Vfr.  Coldwell  of  Wisbitch  in  Cambridgcfbircl 
Henry  Cole  of  Enjflon ,  Efq; 

Richard  Cole-man,  Efq; 

Anthony  Collins ,  Efq; 

Mr.  Collins  of  Rochester] 

Dr.  Robert  Coney  of  Rpchefier. 

John  Congreve  oi  Congreve  in  Staff  or  dfhire ,  Efq; 

Mr.  Chrijlopher  Conningsby. 

Mr.  Thomas  Conjlable,  Merchant  at  Reading. 
Chrijlopher  Conjlantine  of  the  Middle-Temple,  Efq; 
Madam  Corners. 

Mr  .Corners,  Gent.  Commoner  of  Merton-Colledge] 
Oxon. 

Mr.  Leonard  Corners ,  Vicar  of  Kjrby-Mifperton  in 
Yorkshire. 

Edward  Cooke  of  London ,  Gent. 

Mr.  Shadrach  Cooke. 

Mr.  Edward  Cooke  of  DoBor1 s-Commonsi 
John  Copley  of  Doncajler  in  Yorkshire,  Efq; 

Thomas  Copplejlone  of  Bowden  in  Devonjhire ,  Efq; 
Robert  Cor\er  of  Falmouth  in  Cornwall,  Efq ; 

Mr.  Peter  Cojle. 

Rowland  Cotton  of  Etwall  in  Derlyjhire,  Efq; 

Dr.  Covel  Mailer  of  Chriffi s-Colledge,  Cambridge  '. 
William  Coward,  Efq;  Serjeant  at  Law. 

Madam  Cowper. 

Mr.  John  Cowper. 

Mr.  Cowper ,  Fellow  of  Merton-Colledge,  Oxon. 

Mr.  William  Cowper  of  London,  Surgeon. 

Mr.  William  Cowper  of  the  Temple. 

*  Spencer  Cowper,  Efq; 

Mr.  Edward  Cowper. 

JofephCowflade  of  Donnington  in  Berks ,  Efq; 

Samuel  Cox  of  the  Middle-Temple,  Gent. 

Mr.  Cox,  Minifter  of  Kenfington. 

Mr.  Coxmacro  of  Bury. 

Mr.  Thomas  Cranmer  of  London,  Surgeon." 

Mr.  Francis  Creamer  of  Inglefiaff  in  Norfolk 
Henry  Crenever ,  A.  M.  Fellow  of  Pembroke-had , 
Cambridge, 

Mr.  Thomas  Cripps. 

Mr.  Gilbert  Crockat,  Re&or  of  Crawford  in  Kjntl 
Archer  Craffs  of  Ncw-Collekge,  Oxon,  Efq; 

Mr.  Caleb  Crofley  of  Hornforth  in  Yorkshire. 

Jchnjhall  Qrofs,  Efq; 

Mr.  Henry  Crofs. 

Richard  Croffing,  B.  D.  Fellow  of  Pembrcokyhnll  iij 
Cambridge, 

NLr.SamuelCrouch  of  London,  Bookfeller.  ^ 

Mr.  Cornelius  Crownfield,  Printer  in  Cambridge  '. 

•'  >  Mr. Cum- 
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Mr.  Cummin  of  Trinity-Colledge. 

Nathaniel  Curfon,  Efq; 

Thomas  Curteis  oi  London,  Gent. 

John  Curteis  of  London ,  Gent. 

Mr.  Thomas  Curteis. 

Mr.  Nathaniel  Cusjle ,  Re&or  of  Lex  den  near  Col- 
chejier . 

John  Cutbbert  of  Durham,  Efq; 

JohnCuthbert ,  Recorder  oPNewcfflle on  Ttnci 


D. 

X  , 

TH  E  Right  Honourable,  James  Earl  of  Derby. 
Sir  Gilbert  Dolben  of  Findon  in  Nortbampton- 
fhire ,  Bar. 

Mr.  Matthew  Dagnell ,  Bookfeller  in  Aylsbury. 

Mr.  Serjeant  Darnell. 

Johri  Daniel  6f  the  Temple ,  Gent. 

Mr.  William  Davis , 

George  Davis  of  Wat  l  mg  ton  in  Norfolk ,  Efq; 

Mr.  Richard  Davis  of  Shrewsbury. 

Mr.  Thomas  Davies ,  Matter  of  the  Tree-School  at 
Levoifham  in  1 ^ent. 

William  Dawes,  M.  D. 

William  Daw  fin  of  the  Middle-Temple ,  Efq; 

Mr.  Davofin ,  Minifter  of  Windfor. 

Mr.  Edward.  Dawfon. 

Mr.  William  Dealty  of  Gainsborough  in  Lincolnjhire 
Mr.  Dean  of  Rochejier. 

Thomas  Death,  Efq; 

Thomas  DeGrey ,  Efq; 

Mr.  De  Langle. 

Mr.  De  Laugh. 

Daniel  Deity ne  of  Harlaxton  in  Lincolnjhire ,  Efq; 
Mr.  William  Den. 

Mr.  Edward  Deueyoi  V/polverhampton. 

Mr.  Willi  an  Dickinfon ,  Surgeon. 

Mr.  John  Dickinfon ,  Salter. 

Mr.  Dickjnfon. 

Mr.  Dickf  ns. 

Daniel  Difney  of  Lincoln ,  Efq; 

Jofah  Dijlon ,  Efq; 

Mr  .  James  Dixon  of  Portfmouth . 

Mr.  Geoge  Dixon  of  Leeds  in  Yorkshire. 

John  Dodfon  of  FurnivaP  s-lnn ,  Gent. 

Lewis  Doleman,  M*  D. 

Samuel  Dolo  of  Lever  pool, 

Mr.  John  Downes,  Merchant  at  Lyn. 

Mr.  Downes,  Re&or  of  Brington  in  Northamtonjhire. 
Mr.  John  Downes. 

Mr.  Thomas  Dcwfe,  Attorney  in  Cornhill,  London . 
Mr:  George  Drake  of  Stamford-Peverl  near  Tiverton , 
Devonfhrrc. 

Mr.  Charles  Dubois.  . 

Edmund  Dummer,  Efq; 

Thomas  Dummer  of  London,  Gent. 

*  William  Dummer  of  London ,  .Gent. 

William  Dunch ,  Efq* 

R.  Dunking  of  the  Inner-Temple,  Efq; 

George  Ducket,  Efq; 

Dr.  Dunfiar ,  Warden  of  Wadbam-Colledge,  Oxom 
John  Dyke ,  Efq; 


'"p  H  E  Right  Reverend,  Offspring  Lord  Bifijop 
of  Exon. 

The  Right  Reverend,  John  Lord  Biihop  of  Ely: 


The  Right  Rev.  Symon  late  Lord  Bifliop  of  Ely. 
John  Earl,  Merchant  in  Leverpool. 

Mr.  Edmund  Ebbut  of  London,  Vintner. 

Thomas  Edwards  of  Lincoln* s-Inn,  Gent. 

Mr.  John  Edwards ,  Senior, *>F  Great-Nefs  in  Shrof  - 
J hire . 

Mr.  Robert  Edwards.  . 

Mr.  John  Egginton  of  Robinfon  in  Stafford/hire. 

Mr.  Thomas  Ellerby  of  Warfield  in  Yorkshire. 

Mr.  Robert  Elliot ,  Surgeon  in  Edenhorough. 

Mr.  John  Ellis  of  Chudley  in  Devonfhire. 

Mr.  Ellis  o(  1ft leworth  in  A liddlefex. 

John  Ellis ,  B.  D.  of  Jefus-Colledge,  Oxon'. 

Robert  E  Hi  fin,  Gent, 

John  Emmerjlone  of  Thrumpton  In  Nottingbamfhi re, 

Efq; 

Mr.  Thomas  Emmerton  of  London. 

Mr.  Sampfon  Ejlwick,  Re&or  of  St.  Hellens,  London. 
Mr.  Richard  Evans,  Re&or  of  Hulcut. 

Mr.  John  Evans,  Re&or  of  Vffington  near  Stam¬ 
ford,  Lincolnjhire.  , 

John  Evans ,  A.  M.  of  Wadham^Colledge,  Oxon 
Mr.  Edward  Evets 
George  Evelyn ,  Efq; 

John  Evelyn,  Efq; 

Charles Eversfield,  Efq; 
jofhua  Evoluly ,  Efq; 

Robert  Eyre,  Efq;  , 

Mr.  John  Eyfome . 

'  '  •  i  ; 

F, 

fTp  H  E  Right  Honourable,  John  Lord  Vifcount 

Fermarrnagb.  . 

The  Right  Honourable,  Charles  Lord  Vifcount 

Fanfhaw. 

The  Right  Honourable  the  Lord  Fitspwalter.  « 

Sir  Thomas  Franlftand,  Bar. 

Mr.  Thomas  Faldo  of  Wymondley  Magna. 

Mr.  Nicholas  Field. 

Ralph  Feltham,  Fellow-Commoner  of  Trinity-Col - 
ledge,  Cambridge. 

Mr.  John  Fenton  of  Newcafile  in  Staffordfhire. 

Mr.  William  Fenwick ,  Re&or  of  Hallaton  in  Lei- 

ceUerJhite. 

William  Fern  of  Preesln  Shropfhirei  Efq; 

Edward  Filmer  of  Eafl-Sutton  in  Kjnt,  Efq; 

Dr.  Fijher . 

Mr.  John  Fifher. 

Mr.  Fit  gy  Lamb  of  Loughborough  in  Leioejlerjhirel 
Matthias  Fletcher  of  Rpchejler  indent,  Efq; 

Mr.  Nicholas  Fletcher  of  Paxford  in  Worcejlerjhire". 
Mr.  Forbes. 

John  Forcer  of  Harbour-houfe  in  Durham ,  Efq; 
William  Ford ,  Efq; 

Mr.  Ford  of  London,  Linnendrapef. 

Mr.  William  Ford. 

Mr.  Thomas  Forjler,  Warden  of  the  Hofpital  of 

Stamford,  Lincolnjhire. 

Mr.  Richard  Forjler  of  Crundale  in  Kent. 

Mr.  Forjler,  Re&or  of  St.  Ofwalds  in  Durham. 

Mr.  Forjler ,  Vicar  of Monkes-K^by  inWarwick/hire 
John  For  tejeue  of  the  Middle-Temple ,  Efq; 

Hugh  Fortefcue  of  Fillegh  in  Devonfhire.  Efq; 

Mr.  Henry  Forthe. 

Mr.  John  Fowler ,  Bookfeller  in  Northampton. 

Samuel  Fox,  Gent. 

K*chary  Foxal,  Efq;  ’• 

Matthew  Fcxal  of  London.  Gent. 

Richard  Frame ,  A.  M.  of  Pembrookyhall,  Cambridge . 

William 
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fVilliam  Frank} and,  Efq; 

Ut^David  Frcebavn,  Bookfeller  in  Edinboroughi 
Ralph  Freeman  of  Afpeden  in  Hertfordjhire,  Elq; 
Mr.  William  Freeman  of  London ,  BooktelJer. 

Mr.  William  Freeman  of  Durham,  Bookleller. 

Mr.  Mtfthew  Frog:  .  .  -r 

Robert  Fry  of  Collytm  in  Devon/hire ,  Elq; 

Mr.  Samuel  Fulkps. 

Thomas  Fuller ,  M.  D. 

Mr.F«r«4ce. 

Mr.  Walter  Furft. 

Dr.  Fynney,  Prebendary  of  Durham . 

G 

T  T I  S  High  Excellence,  General,  Admiral,  Lieu- 
Jti  tenant  V trick  Cbriftian ,  Count  Guldenlew. 


xx  tenant-  v"""  j  ~  .  .. .  r 

The  Right  Honourable,  John  Lord  Marquis  or 

The  Riaht  Honourable  jhe  Earl  of  Gainsborough. 
The  Right  Reverend  the  Lord  Bilhop  of  Glouct - 

Hmry  GMfbiti.  D.  D.  Dein  of  St.  Paul’s,  and 
Provoft  of  Eton-Colledge. 

Roger  Gate  of  Scruton  in  Yorkshire,  Elq; 

Samuel  Gale  of  London ,  Gent.  .  ,  .  , 

John  Gale,  Junior  of  Wmtehaven  in  Cumberland , 

AmbrofeGallawiy  of  Levees  in  SuJfeX,  Merchant. 

Dr.  Thomas  Gardner . 

Mr.  John  Garnet. 

Mr.  Simeon  Gamier. 

Mr.  Garraway ,  A.  M.  of  New-Colledge,  Oxon . 

Mr.  JohnGafcoigne. 

Richard  Gates  of  Clement  s-Inn ,  Gent. 

Mr.  G  afford. 

Mr.  George  of  Chifwick ,  Gent. 

Mr.  Ralph  Gerrard. 

Mr.  Hew  >7  Gibbs. 

John  Gibfon ,  Efq; 

Mr.  Robert  Gibjon. 

Jeffrey  Gilbert  of  the  Inner-Temple,  Elq; 

Gilbert  of  London,  Gent. 

Mr.  Gilbert. 

Mr.  ifaac  Gilling  of 

Mr.  Gilmat,  Prebendary  of  Rpcheftcr. 

William  Gilp  in,  Efq; 

Gilpin,  Efq;  ,  . 

Mr.  Git  tins,  Bookfeller  at  Shrewsbury. 

Mr.  Richard  Glyn,  Mathematical  Inftrument-ma- 
fcer.  • 

Mr.  Burnet  Godfrey. 

Mr.  John  GodfchaU,  Turkey  Merchant.  < 

Nathaniel  Gold,  Efq; 

Mr.  William  Good  of  Trinity-Colledge,  Cambridge. 
Mr.  John  Goodwin  of  Pembrokp-hal! ,  Cambridge. 

Mr.  Goodwyn  of  Lyn. 

Richard  Gooding  of  St  .Johns,  Cambridge. 

Mr.  Stephen  Gore  of  Hammerfmith. 

Mr.  John  Gofling,  Sub-Dean  of  St.  Paul' s,  anq 
Gentleman  of  the  Queen’s  Chappel. 

*  Richard  Graham  of  London,  Elq; 

Mr.  George  Graham. 

*  Thomas  Granger  of  the  Eajl-India-Honje,  Gent.' 

Mr.  Grant,  Prebendary  of  Rpchcfter. 
lAr.JohnGratwick.  > 

Mr.  Jofeph  Grave ,  Redor  of  St.  Annj  in  Levees  in 

Sujfcx. 


Thomas  Green ,  Efq; 

Mr.  Green  Reftor  of  Cliff.  m  * 

Mr.  Thomas  Green,  Redor  of  Beckfury  in  Shop- 

[hire.  , 

Mr.  William  Green,  Redor  of  Calvmgton. 

Mr.  Francis  Green .  n  .  _ ,  , 

Francis  Gregg  of  Lees-hall  in  Derbyshire,  Elq; 

Mr.  George  Grey.  I . 

The  Reverend  Mr.  Griffith,  Schoolmafter  at  Ntf- 
tingham. 

Mr.  Francis  Grigfon. 

Mr.  William  Grimes . 

William  Grimesby  of  London,  Geht. 

Mr.  of  Bury. 

Mr.  John  Grove  of  Cambridge. 

Mr.  James  Grove.  _ 

Grofnover  of  Bufhbitry  in  Staffordfhire,  Efq; 

*  Dr.  Gybons. 

Philip  Gybbon,  Efq; 

William  Gylby ,  Efq* 


H. 

j  *  - 

TH  E  Right  Honourable  the  Lord  Chief  Juftice 

Hofr.  ,  f  s  . ' 

Sir  Willoughby  Hickman  of  Gainsborough  in  Ltncolnz 

f hire ,  Bar. 

The  Honourable,  Hugh  Hare ,  Efq;  _  _ 

The  Reverend  Dodot  Hay  ley,  Dean  ot  Ckicbe- 
fler. 

Major  Hanbury: 

Mr.  Stephen  Hales. 

William  Hall ,  Efq;  Serjeant  at  Law. 

HcZf  of  Furnival’s-Inn,  Genr. 

Benjamin  Hall  of  Cliff  or  d*i-Inn,  Gent. 

Mr.  Hall. 

Mr.  Hallet  of  Exon. 

Mr,  Peter  Halloway. 

Anthony  Hammond,  Efq;  one  of  the  ComtmliiOners 
of  Her  Majefties  Navy. 

Mr.  John  Hammond  of  Corrib  Ireland. 

Mr.  Henry  Hammond,  Bookfeller  at  Bath. 

Captain  Hammond. 

Mr.  Francis  Hancock,. 

Mr.  Samuel  Hanfom 

William  Har  court  of  St.  Johris-C  oil  edge,  Oxonl 
Mr.  John  Harding  of  London ,  Bookfeller. 

Mr.  Walter  Harford. 

Mr.  Nathaniel  Harford. 

Edward  Harley ,  Efq; 

Mr.  Harman,  Fellow  of  Corpus-Chrifti-Colledge J 
Oxon. 

Mr.  Jafper  Harmer] 

Mt:  Charles  Heins  of  Greenwich l 
Mr.  James  Harris  ofWiltfhire. 

Charles  Harris  of  Oxon,  Gent, 

Mr.  Samuel  Harris. 

Mr.  Benjamin  Harris  of  Guildhall,  London » 

. — Harr  if  on,  Efq; 

Mr.  Samuel  Harrifon ,  Redor  of  Bury ] 

John  Harrifon  of  London ,  Gent. 

Allington  Harrifon  of  WeJl-wickbam  in  Cambridge » 
/hire,  Efq; 

Dr.  Harfhett. 

Mr.  Nathaniel  Hartford,  Bookfeller  in  Portfy 
mouth. 

Mr.  Edward  Ha/lewelL 
Mr.  Edward  Hatton. 

Stephen  Harvey  of  Belftworth,  Efq; 

I  i  o  $tephen 
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St  ephenHarvey ,  Gent. 

Mr .  Richard  Harwich,  Bookfellfif  at  Lytt. 

Mr.  James  Harwood  of  Windfor . 

Mr.  Hawkgsbee. 

Benjamin  Hawkins  of  Exent  Merchant. 

Mr.  Richard  Hay . 

Mr.  Hayes . 

James  Hayes,  Efq; 

John  Hayes ,  Efq; 

Mr.  Charles  Haynes. 

The  Reverend  Mr.  John  Haynes ,  Redtor  of  Ben¬ 
nington. 

Mr.  william  Hayward  of  Little-Vfenkel \  in  Shrop- 
Jhire. 

Mr.  Brands  Heath . 

Mr.  Humphrey  Heath. 

Stapchill  Heath,  Merchant  in  Exon. 

Samuel  Heathcote ,  Merchant. 

Gilbert  Heathcote,  M.  D. 

Richard  Healy,  L.  L.  D.  of  Wells'. 

William  Hemp/on,  Efqj 
Mr.  Hen/y. 

*  The  Reverend  Mr.  Herbert ,  Re&or  of  Mon¬ 
mouth. 

Mr.  Roger  Herbert. 

*  Thomas  Herne  of  Londdn ,  Merchant. 

*  Frederick  Herne,  Efq; 

Mr.  Hey  man,  A.  M.  Fellow  of  Merion-Colkdge ,OXon. 
Thomas  Hiccock,  Efq;  Mailer  in  Chancery %  * 

Charles  Hickj,  Efq* 

Mr.  Francis  Hildyard ,  Book  feller  in  York* 

Mr.  Hill,  Prebendary  of Roehefter. 

Mr.  William  Hid  of  Twickenham. 

Mr.  William  Hid. 

John  Hill  of  the  Inner-Temple ,  Efq; 

John  Hill  of  Thornton  in  Yorkshire,  Efq; 

Mr.  Nathaniel  Hiller  of  London,  BookfeileJjs 
Mr.  James  Hillman  of  Bewdln  Staffordfhire. 

Mr.  Robert  Hind  of  London,  Brewer. 

Mr.  Richard  Hind  of  London,  Brewer. 

John  Hinley,  Efq; 

The  Reverend  Mr.  Hobbes » 

Mr.  John  Hodges,  Bookfeller  in  Derby : 

John  Hodgfon  of Leeds  in  Yorkshire ,  Merchant. 
Richard  Hodgfon  of  Whitehaven,  A-v  M, 

Nicholas  Hooper ,  Serjeant  at  Law. 

Mr.  John  Holland  of  P or tf mouth. 

.Ambrofe  Holbech,  Efq; 

Mr.  John  Holdich,  Fuller  of  Exon'. 

Mr.  William  Holloway  of  London,  Watchmaker* 

Mr. Thom  as  Home  of  London,  Bookfeller. 

Mr.  Horne,  Fellow  of  Eton-Collcdge. 

Francis  Horne,  Efq; 

Benjamin  Howell,  A.  M.  of  Jefus-CoUedge,  Ox  on. 
William  Hughes,  L.  L.D.  Chancellour  of  Bath 
and  Wells. 

Mr.  Adiel  Humphrey  of  Lynton  in  Cambridge- 
fhire. 

Mr.  Humphreys,  Student  in  the  Mathematicks. 
Robert  Humphreys  of  the  Ifle  of  Anglefey ,  Clerk. 

Mrs.  Hunt,  Bookfeller  in  Hereford. 

Mr.  John  Hunt,  Bookfeller  in  Hereford. 

Mr.  John  Hurjloi  Leeds  in  Yorkjhiti. 

Jonathan  Hutchivfon ,  Efq; 

George  Huxley,  Efq ; 

Mr.  Hy bourn  of  Lytn 
Mr.  Jofeph  Hyde. 


'T1  H  E  Right  Honourable  the  Earl  of  Hay. 

'  .  Jejus-Codedge  Library,  Oxon.. 

Sir  Robert  Jenkjnfon ,  Bar. 

Sir  Cane  James. 

Thomas  Jackfon,  Efq; 

Captain  Robert  Jackson. 

Robert  Jackson,  Wrlting-mafterat  Leeds  in  Tor  If 
/ hire . 

William  James ,  Efq;  of  New-Codedge,  Oxon. 

Mr.  Ibbut. 

Captain  Thomas  Jeffery,  Merchant  in  Exon. 
Nicholas  Jeffries  of  the  Innel-Temple,  Efq; 

Mr.  Jeffs,  A.  M.  Fellow  of  Msrton-Cpdedge ,  Oxon* 
Mr.  Je  nkjns.  Surgeon. 

The  Reverend  Mr.  R.  Jenkf. 

Charles  Jennings,  Efq; 

Mr.  Jeremy. 

Thomas  Jervoife,  Efq; 

Mr.  Immings  of  London,  Diftiller. 

Dr.  Samuel  Johnfon  of  Beverley  in  Torkfhirfj 
Mr.  Henry  Johnfon. 

Mr.  Nathaniel  Johnfon  of  London,  Oylman. 

Mr.  Michael  Johnfon  of  Litchfield,  Bookfeller? 

Mr.  Jolly. 

The  Reverend  Mr.  William  Jones. 

W illiam  Jones  of  Stowey  in  Staffordfhire,  Efq; ^ 
Benjamin  Jones  of  the  Inner-Temple ,  Gent. 

Mr.  Jones  oi  the  Bank. 

William  Jones ,  M.  A.  of  Jefus-CoUedge,  Oxon. 

Mr.  Benjamin  J or  den.  Vicar  of  Pattingbam,  Staff 
fordfbire. 

*  Mr.  Charles  Joy  of  London,  Merchant. 

Mr.  Charles  Joy. 

Mx.Irifh,  FdlotVr  Commoner  of  Trinity-CoUedge] 
Oxon. 

Mr.  Widiam  Irifh'. 


K. 

Right  Honourable  the  Marquefs  of  Renf. 
*  Sir  Arthur  Ray,  Edit.  Yorkshire. 

Maurice  Ray,  Efq; 

George  Ray  of  Denbeigh-Grange  in  Yorkshire ,  Efq; 
Mr.  Robert  Recl^  of  Vniverfity-Colledge,  Oxon. 

Mr.  Edmund  Keen. 

Mr.  Keil  of  Chrif's-Cburch-Collcdge,  Oxon. 

Mr.  John  Ret  ley  of  Tryful  it)  Staffordfhire. 

Robert  Rey,  Efq; 

Charles  Ridman,  B.  D.  Fellow  of  Corpus-Chriff 
Codedge  in  Oxon. 

Dr.  Ring  of  the  Charterhoufe,  London : 

Dr.  Ring,  Fellow  of  Mertov-Co  Hedge ,  Oxon. 

Robert  Ring,  Efq; 

Mr.  John  Ring. 

Henry  Ringjky  0f  Hitchin  in  Hertford/hire,  Efq* 
Peter  Ringfman  of  the  Middle-Temple ,  Gent. 

Mr.  Richard  Rirby  of  Hud,  Merchant. 

Captain  John  Knapp. 

Mr.  Robert  Knap  lock  of  London ,  Bookfeller. 

Mr.  fames  Knap  ton  of  London,  Bookfeller. 

*  Widiam  Knight  of  Sommerfet-bcvfc,  Efq; 

John  Knight  of  the  Middle-Temple,  Efq; 

Mr.  Knight,  GentlemarbConjjiioner  of  Wadham'- 

Codedge,  Oxon .  ** 


John 


A  Catalogue  of  the  Subfcribers  Nantes. 

-  ■  ■  »  — — 

John  flight  of  Brijlol,  Bookfeller. 

Mr.  John  RniH,  Surgeon. 

Mr.  James  Kjiox. 

Mr.  Henry  Kjiox. 


TH  E  Right  Honourable  the  Earl  of  Leice- 
fier. 

The  Right  Reverend,  William  Lord  Bifhop  of 
Lincoln. 

The  Right  Reverend,  James  late  Lord  Bilhop  of 
Lincoln. 

The  Honourable  Colonel  Laws. 

The  Honourable  Colonel  Low. 

\dfif. 

Thomas  Lane ,  L.  L.  D. 

Mr.  Lane  of  Hereford. 

Hsnry  Langford  of  Combatcbjield  in  the  County  of 
Devon ,  Efq; 

Mrs.  Prifcilla  Ling  (leu  of  Wisbitch. 

John  Lattgbarne  of  Landawk,  Efq; 

Andrew  Lavingt on  of  Exon,  Merchant. 

John  Lawrence ,  Gettt. 

Mr.  John  Lawrence  of  London ,  Bookfelleh 
Hmry  Lawton,  Fellow-Commoner  of  Lincofn-Col- 
ledge ,  Oxon. 

The  Reverend  Mr.  Leadbeatterl 
Mr.  Edward  Leake. 

William  Lewis  L 'grand,  Efq; 

The  Reverend  Mr.  Lehunt  of  Brentford  in  Mid- 
dlefcx. 

*  Major  Leigh. 

Mr.  Richard  Leigh  of  Coclfs-Green  in  Stafford- 

J hire . 

Mr.  Charles  Leigh. 

Peter  Le  Neve ,  Efq;  Norroy  King  at  Arms 
Dr.  Henry  Levet. 

Mr.  Thomas  Lewes  of  the  Eafi-India-Houfe,  Lon ¬ 


Sir  Bartley  Lucy ,  Bar. 

Dr.  La  Croty,  Minitter  of  OldfWi 
* - Lane,  Efq; 


don. 

Mr.  Edward  Leftes. 

Dr.  L°wis. 

Mr.  AbelLigonier. 

Mr.  Alexander  Lindfay. 

Mr.  Barnard  Lintot  of  London ,  Bookfeller. 

Gilbert  Levefey  of  Liverpool ,  Merchant. 

Madam  Ann  Lloyd. 

Pierce  Lloyd  of  Lanidan  in  the  Ifle  of  Anglcfey , 

Efq; 

John  Lloyd  of  London ,  Linnendraper. 

Mr.  Daniel  Lock. 

George  Lnckart  of  Carnworth,  Efq; 

Mr.  Benjamin  Long ,  Vicar  of  Clavering] 

Mr.  Thomas  Lord. 

Mr-  Caleb  Lntdham  of  Exon ,  Surgeon. 

Mr.  William  Loved  ay  of  Evefham  in  Worceflerfhire , 

Bookfeller. 

Richard  Lucas ,  D.  D.  Prebendary  of  Wejlmin- 

Jler. 

Mr.  chriftepher  Lucas  of  Wells,  Surgeon. 

Mr.  John  Lujfkjn. 

Narcijfus  Lutterill ,  Efq; 

Symon  Lydiar,  A.  M.  Matter  of  the  Frce-School  at 
Feljlcd  in  Effcx. 

Philip  Lynch ,  Efq; 

Mr.  Lyon  off  Wind  for] 


*C  IR  Humphrey  Mickyvorth  of  ’Neath  ill  the 
_  County  of  Glamorgan,  Knight. 

Sir  William  MaJJingbird ,  Bar. 

Sir  Robert  Mafham ,  Bar. 

Sir  John  Meres  of  the  Inner-Temple ,  Knight, 

Mr,  John  Mackenzie. 

Mr.  John  Maddocks,  Matter  of  the  Free-School  it 
Carmarthen. 

Mr.  Jofeph  Maidflcne. 

Mr.  John  Major. 

Mr.  Daniel  Man  cf  the  Excife-Ojfce ] 

John  Manley ,  Efq; 

Edward  Mannyng  of  Jfeving-Town  in  Kent ,  Elq; 
Philip  Mannyng  of  Dickjebotirg-green  in  Norfolk , 
Gent. 

Edward  Maplefden  of  the  Inner-Temple ,  Gent. 

Henry  Marram  of  Horfeheath  in  the  County  of 
Cambridge ,  Efq; 

Mr.  Francis  Markham ,  Attorney  in  Durham ] 

Mr.  Jcfhua  Mareden  of  PontefraH  in  Yorkshire. 

Thomas  Mafon,  A.Bof  Pembroke-hall,  Cambridge » 
Mr.  Thomas  Mafon ,  Rector  of  Thornton  in  Yorkc. 
/hire. 

Edward  Maffey  of  Rofiern  in  Chefhire ,  Gent.  ^ 
Mr.  Richard  M after,  Redtor  of  Woodford  in  EJfex  * 
Mr.  James  Matthews ,  Phyfician  in  Berks. 

Arthur  Mattocks  of  the  City  of  Wells ,  Gent. 

Mr.  John  Maxwell. 

Mr.  Thomas  Maynard  Attorney  at  Yarmouth] 

Mr.  Richard  Mayow,  Vicar  of  Great-Kfmble  in 
Bucky. 

Mr.  Richard  Mayow ,  Chaplain  of  St]  Thomas  i 
Southwark . 

Mr.  Edward  Mayo  of  Truro  in  Cornwall. 

Mr.  Matthew  Mead. 

Mr.  John  Meadows. 

Mr.  Nathaniel  Meaty  of  London 5  Apothecary]  v 
Mr.  Humphrey  Melhuifh. 

Mr.  David  Mercator. 

Mr.  William  Merchant l 
Mr.  John  Meredith. 

Mr.  Chriflopher  Merret ,  Surveyor  of  the  P<fert  of 

Bojlon. 

Mr.  Robert  Middleton ,  Redtor  of  Cock  fie  Id  in  Sufi 
fex. 

Captain  John  Miller i 

Mr.  John  Miller  of  Sherborn  in  Dorfetfhire,  Book¬ 
feller. 

The  Reverend  Dodlor  Millington ,  Rcdtor  of  Rcn~ 
fmgton. 

Mr.  John  Milner  of  PontefraH  in  Yorkshire. 

Mr.  Thomas  Milner. 

John  M'mfhall  of  the  Inner-Temple •,  Efq; 

Richard  Minfhall  of  the  Temple ,  Efq; 

*  William  Molineaux  of  Dublin ,  Efq; 

Samuel  Molineaux  of  Dublin,  Efq; 

Charles  Mompefort,  Efq; 

Thomas  Moore  of  Chertfey  in  Surrey ,  Gent] 

Mr.  John  Moore  of  Bridgewater.  . 

Mr.  Thomas  Moore] 

Dr.  Moreton ,  Prebendary  of  Durham l 
Thomas  Morgan  of  Lincoln  s-lnn,  Gent] 

Claudius  Morris ,  M  D.  of  the  City  of  Wells] 

Mr.  Stephen  Morris. 

John  Morris,  A.M,  Vicaiof  Sunni  right  llt  Berksl 
Mr.  Morrifon;  -  . 

Mr.  H:nry 


Mr.  Henry  M>rtelock  of  London,  Bookfeller. 

Walter  Mojely  of  M're  in  Staffordftire,  Eft]; 

Mr.  William  Mcfs ,  Schoolmafter  at  Lever  poo!. 

Mr.  FrancU  Moult  of  London ,  Chymift. 

James  Mount  ague,  Efq; 

Mr.  Mountague  of  T rinity-Colledge. 

Mr.  Samuel  Muntford.  .  * 

Mr.  Thomas  Mmntford,  Attorney  at  Law  in  St#- 

Mr.  John  Mowbray,  Attorney  at  Law  at  Durham. 
Mr.  William  Mowbray ,  Attorney  at  Law. 

Mr.  Kendal  Mylein  Chcjhire. 

Thomas  M  ilfo ,  Efq; 

Mr.  Nicholas  Munckley ,  Fuller  at  Exon . 

C/w/er  Mufters,  Efq; 


SI  R  Erafmus  Norwich  of  Crumpton  in  Nortbamp- 

tonjhire ,  Bar;  .... 

*  Colonel  Nicholfon,  late  Governour  of  Virginia. 

Sir  Edward  Nor  they,  Knight. 

Sir  George  Nervland ,  Knight. 

*  Sir  Ifaac  Newton ,  Knight. 

Mr.  Thomas  Nafh,  Sub-dean  of  S*r#w. 

Mr.  John  Najh  of  Port/mouth. 

Mr.  Na(lo  of  Deptford . 

Mr.  James  Nafh. 

Jofeph  Neal,  Efq;  .  .  .. 

y  Neale ,  M.  D.  of  Done  after  in  Yorkshire . 

Mr.  Neave. 

Mr.  7o/j»  Needham. 

Robert  Nelfon ,  Efq; 

Mr.  Ne-ypr  of  St.  James's  Bridgnorth  in  Shrop- 

fhire. 

William  Nevill  of  Leeds  in  Yorkshire. 

Mr.  Jonathan  Newman. 

Mr .Jojhua  Newton ,  Re&orof  Pickering  in  2V4- 
Jhire. 

Daniel  Nichols ,  Efq; 

Air.  Nicholfon ,  Apothecary  of  London. 

Francis  Nicholfon ,  Efq; 

Jrtww  Nicholfon  of  the  Inner-Temple ,  Efq; 

Clemment  Nicholfon  of  Whitehaven. 

Philip  Nisbet,  Merchant. 

Mr.  Nor  born.  Fellow  of  New-Colledge ,  Oxon. 

Mr.  Norman. 

Mr.  Jokw  Noff  of  Lapford  in  Devonftoiret 
Mr.  of  London ,  Stationer. 

O. 

^-ri  HE  Right  Honourable  the  Earl  of  Orrery. 

A  The  Honourable  Sir  Richard  Onflow ,  Bar. 

Speaker  of  the  How/e  of  Commons. 

Mam  ottley ,  D.D.  Arch-Deacon  of  Salop. 

Mr.  William  Ogbourn. 

Mrs.  Ogdan ,  Bookfeller  in  Edenbourgk 
Mr.  William  Okfr. 

WilliamQher  of  the  Middle-Temple,  Gent. 

Mr.  Senior,  Re&orof  Direton  in  Bucks. 

Mr!  Olyjfe,  Junior,  Redtor  of  Hedgerley. 

Mr.  Ofgood,  Bookfeller  in  Plymouth. 

Captain  Oft  of  Sandringham- hall  in  Norfolk. 

Mf.  Alexander  Ouchterlony ,  Merchant. 


P. 


TH  E  Lord  Bifliop  of  Peterborough. 

The  Right  Honourable,  John  Lord  Poulet  of 
Hinton  St.  George,  Somerfetfhire. 

Sir  John  Packjngton  of  W ftwood  in  the  County  ot 
Worcefter ,  Bar. 

Sir  Thomas  Parkins,  Bar. 

Sir  Thomas  Palmer. 

Sir  Thomas  Parker. 

Sir  Charles  Pye,  Bar. 

Mr.  Juftice  Powis. 

John  Pack  of  London,  Gent. 

Francis  Page  of  the  Inner-Temple ,  Efq; 

Dr.  Thomas  Pagett. 

John  Palmer  of  Lincoln  s-Inn,  Efq; 

Mr.  Thomas  Palmer  of  Wingham  in  Kent. 

Mr.  Edmund  Palmer,  Bookfeller  in  Stamford. 

Mr.  Samuel  Palmer ,  Surgeon. 

Mr.  Arthur  Palmer. 

Thomas  Parker ,  Efq; 

Mr.  Jonathan  Parker. 

Mr.  Richard  Parker  of  London,  Bookfeller. 

Mr.  William  Pate. 

Mr.  Robert  Paul. 

John  Payne  of  the  Inner-Temple,  Efq; 

John  Payne,  Gent. 

Mr.  John  Payne. 

Simon  Peacock  of  BurnhaH  near  Durham. 

Mr.  Pead,  Reftor  of  St.  James  ClarkenwelL 
Thomas  Peck  of  the  Middle-Temple ,  Efq; 

Captain  Pellet.  > 

Mr.  Pemberton. 

Mr.  Thomas  Pen. 

Mr.  Penton  of  New-Colledge ,  A.M. 

Mr.  John  Perch  of  Orpington . 

Mr.  Edward  Peri  am. 

Mr.  Edward  Periam,  Attorney  at  Law. 

Mr.  Edward  Perrey  of  Woolverhampton . 

Peter  Pett,  of  Weftminftcr,  Efq; 

Clement  Pettyt ,  Efq; 

John  Petty  of  Chelefield. 

Silvefter  Petty . 

Mr.  Potter. 

Mr.  Ambrofe  Povey. 

Mr.  John  Philip*  of  Portjmouth. 

Conftantine  Phipps  of  the  Temple ,  Eiq; 

Mr.  Edmund  Pickering  of  London,  Painter. 

Mr.  John  Piggott  of  St.  Giles  in  the  Fields. 

*  Alexander  Pitfitld,  Efq; 

Humphrey  Pitt,  M.  D.  and  Fellow  of  Wadham- 
Colledge ,  Oxon. 

Mr.  William  Plaftoe. 

William  Plaxton  of  the  Temple,  Gent.' 

John  Plumtree,  Efq; 

Dr.  Plumtree ,  one  of  the  Commiffwners  of  the 
Sick  and  Wounded. 

Mr.  John  Pooll  of  Portjmouth. 

*  David  Pollbill,  Efq; 

Mr.  William  Porter,  Re&or  of  Wheat ly  in  Not- 
tinghamfhire. 

Charles  Poultncy  of  the  Inner-Temple ,  Efq; 

*  John  Powle  of  Lincoln s-Inn,  Efq; 

Mr.  Daniel  Powle  of  Gravel-Lane ,  Southwark. 


Edward 
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Edward  Powell  of  Pooly  in  the  County  of  Sa¬ 
lop. 

Mr.  Thomas  Power  of  Biddeford ,  Merchant. 

Dr.  Prat ,  Dean  of  Rochefler.  > 

John  Price ,  D.  D.  of  Wejlbury  in  the  County  of 
Salop. 

Mr .Jofhua  Price  of  Holbourn,  Glafs-painter. 

Mr.  Thomas  Prince  of  JLauton,  Cambridgejhire. 
Mr.  Thomas  Prince. 

John  Pritchard  of  Hockjeton  in  Shropjhire . 

John  Proby  of  the  Middle-Temple,  Efq; 

Henry  Pro  ft  or,  Efq;  of  Windfor.  >  7 
Thomas  Pudfey  of  Seif  don  in  Staffordfloire. 

Mr.  Norris  Pavjlow. 

Mr.  Thomas  Pyle. 

Mr.  John  Pym ,  Merchant  in  Exon. 


Q- 
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MR.  William  Quarles ,  Re&or  of  Moneys  Rif- 
bofough ,  Bucks. 

Mr.  Quajh. 

George  Queen  of  Yorkshire,  Efq; 

Mr.  Samuel  Quicl^oi  London. 


R. 


TH  E  Right  Honourable  the  Earl  fivers. 

The  Honourable  Colonel  Rivers. 

Sir  John  Bead  of  Wadham-Colledge ,  Oxon,  Bar. 

Sir  William  Bob  inf  on,  Knight. 

Mr.  Edward  Radd  of  Trinity -Col ledge,  Cambridge. 
Bichard  Rains,  L.  L.  D. 

Mr.  Rainsford  of  Bury. 

Mr.  John  Randall  of  Bury. 

Mr.  Bjchard  Randall  of  Newcnjlle  upon  Tyne,  Book 
feller. 

Mr.  Ratcliff,  Gentleman-Commoner  of  New-Col - 
ledge,  OXon.  m 

Chrijlopher  Rawlinfon  of  Clerl^-hall  in  Lancajhire, 

Efq; 

Robert  Raymond,  Efq; 

Mr.  Redding,  Minifter  of  Stoke. 

John  Reddington,  Fellow'Commoner  of  Trimty- 
Colledge,  Cambridge. 

Mr  John  Reeve. 

Mr.  Reeves  of  Windfor. 

Samuel  Reynolds ,  Efq; 

John  Refcow  of  Liverpool ,  Mathematical  Inftru- 
ment-maker. 

Stephen  Revel  of  Remington  in  Devonfhire,  Efq; 
Mr.  Rayncr. 

Mr.  Reynolds  in  Southampton-Jlrect. 

Do&or  Rhoderick,  Re&or  of  Bajffhaw>  Lon¬ 
don. 

Mr.  John  Richards. 

Mr.  Serjeant  Richardfon. 

Mr.  JonathanRichardJon 
Richard  Richardfon.  Efq; 

Mr.  John  Richardfon,  Bookfeller  id  Leeds. 

Mr.  Ridge  of  New-Colledgef  Oxon. 


Mr.  Thomas  Hdlier  Ridout  of  London ,  Surgeon. 

Mr.  Philip  Ring  field  of  Shrewsbury. 

Mr.  Samuel  Roberts  of  London. 

Mr.  Samuel  Roberts,  Shipwright. 

Dr.  Tancred  Robinfon. 

Mr.  Brian  Robinfon . 

Mr.  Jonathan  Robinfon  of  London,  Bookfeller. 
Thomas  Robinfon  of  Pickering  in  forks  hire,  Efq; 

Mr.  Thomas  Robinfon,  Merchant  in  Liverpool. 

Mr.  Ralph  Robinfon. 

Timothy  Rogers,  A.  M. 

Mr.  John  Rogers ,  Bookfeller  in  Shrewsbury: 

Mr.  William  Rogers,  Bookfeller  in  London. 

Mr.  John  Rogers  of  Hull. 

Mr.  Abel  Roper  of  London ,  Bookfeller. 

Mr.  James  Round  of  London,  Bookfeller. 

Mr.  George  Row. 

Mr.  John  Rowell ,  Regifterof  Durham. 

Henry  Rowlands  of  the  Ifleof  Anglefey,  Clark. 

Mr.  John  Rowley. 

Mr.  Matthew  Roycroft. 

Mr.  Abraham  Royle. 

Edward  Rudd,  A.  M.  Fellow  of  Trinity -Colledge, 
Cambridge . 

Mr.  Rudgc,  Gentleman-Commoner  of  New-Col- 
ledge,  Oxon. 

John  Rugby,  Efq; 

Mr.  Rjler ,  Bookfeller  in  Hull.  ' 


S. 


*  'T'HE  Right  Honourable,  James  Earl  of  Salt’s- 

bury. 

*  The  Right  Honourable  the  Earl  of  Stamford. 
The  Right  Honourable  the  Earl  of  Suther¬ 
land. 

The  Right  Reverend  the  Lord  Biflhop  of  Sarum. 
\The  Right  Honourable,  John  Lord  Sommers. 

The  Right  Reverend  the  Lord  Bifliop  of  Soder 
and  Man. 

The  Honourable  Sir  Philip  Sydenham,  Bar. 

Sir  Thomas  Sebright  of  Jefus-Colledge  in  Oxon ,  Bar." 
Sir  John  Spencer  of  Offley-place,  Bar. 

Sir  John  ShadweH. 

The  Honourable  Collonel  Stanley. 

The  Honourable  Collonel  Soames. 

The  Reverend  Dr.  Stanhope ,  Dean  of  Canterbury i 
Major  Soul. 

Mr.  Thomas  Sanderfon ,  Student  of  Pembrookp-had, 
Cambridge. 

Humphrey  Sandford ,  Elq; 

Mr.  George  Sandford  of  Cotton ,  Chefhire. 

Dr.  Sankey ,  Redor  of  Wntchurck. 

Mr.  Jeremy  Sambrooke. 

Mr.  Richard  Sure,  Bookfeller  in  Londoru 
Mr.  George  Sarocold. 

John  Savage  of  the  Middle-Temple,  Gent. 

Mr.  Thomas  Savery . 

Mr.  Henry  Saunders. 

Mr.  Edward  Score,  Bookfeller  in  Exon. 

Mr.  Richard  Score  of  Exon. 

Mr.  John  Seawelt ,  Regifter  of  the  Colledge  of 
Windfor. 

Mr.  John  Senex. 

James  Selby ,  Efq;  Serjeant  at  Law. 


Mr. Henry 


* 
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Rjcbard  Stone  of  Lyons-lnn,  Gent. 

Richard  Stonehcwer  of  Durham ,  Gent. 

Mr.  William  Stcncflreet,  Re&orof  Wallbrcok,  L™- 


Mr.  Henry  Sell  of  London ,  Carpenter. 

Mr.  Serve l  of  Whitehaven. 

l^r.  John  Shadwell.  4  t 

Lancelot  Shadwell  of  Beaumefe-hall  in  Shr op/hire, 

Erq; 

Mr.  ShaHet,  M.  A.  Prebendary  of  Wells*.. 
Alderman  Cuthbert  Sharp  of  Liverpool ,  Merchant* 
Mr.  John  Shaw. 

Richard  Sheldon  of  Allington  in  Kent. 

Theophilus  Sheldon  of  Heath  near  Wakefield  in  York? 
(hire. 

William  Sherlock  D.  D.  late  D«an  of  St.  Pauls . 
William  Shier s  of  Lincoln  s-lnn,  Gent. 

Mr.  William  Shier s. 

Captain  John  Shipton .  , 

Mr.  William  Jhorgrave,  Re&Qf  of  Halfen  in 
Northamptonjhire. 

Mr.  John  Showers. 

Mr.  Henry  Shuff. 

The  Reverend  Mr.  Shute'. 

John  Jeffery  Skeat.  M.  D. 

Dr.  Fredrick.  Slare. 

Mr.  John  Slatter  of  Eton,  Book  feller. 

Mr.  Thomas  Slatter * 

Dr.  Sloane 
Mr.  John  Sly. 

Mr.  Jofhua  Smith. 

Dr.  Smith ,  Prebendary  of  Durham . 

Mr.  Anthony  Smith  of  Gainsborough  in  Lincoln - 
/hire: 

Mr.  Nicholas  Smith  of  London ,  Diftiller. 

Mr.  Samuel  Smith  of  London ,  Bookfeller. 

Mr.  Smith ,  Redtor  of  Bufhey  in  Hertfordfhire. 

Mr.  John  Smith. 

Mr.  John  Smithy  Redtor  of  Lee  in  Nottingham/hire . 
Mr.  Msrk  Smith  of  London. 

Mr.  Ralph  Smith  of  London,  Bookfeller. 

Mr.  John  Smith  of  Left-edge  in  Kent. 

The  Reverend  Mr.  Eli/ha  Smith. 

John  Smith  of  Fulham ,  Gent. 

Mr.  William  Smith ,  Profeflor  of  Philofopby  in  the 
Univerfityof  Aberdeen. 

Mr.  Benjamin  Smithurfi ,  Bookfeller  in  Plymouth. 
Mr.  Benjamin  Smithurfi,  Bookfeller  ip  Lancejlon. 
Thomas  Southernef  Efq; 

Thomas  SoUthoufe ,  Efq; 

JWh  Spearman  of  Hetton  near  Durham ,  Efq* 

Mr.  Thomas  Speed  of  London ,  Bookfeller. 

Lawrence  Spencer ,  Gent.  Clerk  of  jhe  Works  of 
St.  Paul's,  London. 

Mr.  William  Spicer, 

Mr.  Nathaniel  Spinckct. 

Mr.  John  Sprint  of  Brijlol. 

Mr.  John  Sprint  of  London,  Bookfeller. 

William  Se}uire?  Merchant  in  Liverpool . 

Mr.  St  am  fie  Id. 

Mr.  Mt7ej  Stanton  of  £nw. 

fifew?  Stamford  of  Portfmouthy  Gent. 

Mr.  Thomas  Staples. 

Mr.  John  Stary  Merchant  in  Exon. 

Humphrey  Stear  of  Lyons-lnn,  Gent, 
chary  Stephens  of  London ,  Gent. 

Mr.  Stephens ,  A.  M.  Fellow  of  Mertovt-Colledge , 
O-tfw. 

Hew;'  Stephens  of  Culiham-Court  in  War  grave,  Berk- 
Shire,  Gent, 

Mr.  Francis  Stephens ,  Re&or  of  Wellborn  in  Lin - 

colnfhire, 

Mr.  Samuel  Stodden  of  Sidbury  in  Devon/hire. 

Mr.  Ifaac  Stokes  in  Seif  or  d  in  Staffordfloire . 

Mr-  Luk?  Stokpe  of  London^  BofikfelUf. 


aow, 

Mr.  Stcnejlreet.  ti  < 

Mr.  Thomas  Stonefheet  Surgeon  at  Lewee  Sufftx , 
Mr.  George  Strahan  of  London ,  Bookfeller. 

Mr.  Strode  of  Lincoln  s-Inn. 

*  Mr.  Edward  Strong  of  Greenwich ► 

Mr.  StrOfig. 

Mr  •  Edward  Strong . 

Edward  Stroud  of  Lincoln  s-Inn,  Gent. 

Robert  Strut,  Vicar  of  Tardley. 

Mr.  Stuart,  Redtor  of  Peterfham  in  Northampton - 
J hire . 

Ralph  Stubbs,  M.  D» 

Mr.  P/tf7z/>  Stubbs,  Redtor  of  St.  Alphage ,  Londoff. 
Mr.  Thomas  Stukps ,  Fellow  of  Peter-houfe,  Cam¬ 
bridge. 

Mr.  John  Sturt  of  London,  Engraver. 

Mr.  Gervas  Sulley ,  Bookfeller  in  Nottingham. 

Mr.  Owen  Sutherland,  Purveyor  of Pertfmouthl 
Mr.  Thomas  Swinner ton  of  Drayton ,  Shropfhire. 
Humphrey  Syenham  of  Duherton  in  Somerfetfhire, 

Efq; 

Mr.  Syborn  of  Lynn. 

Dr.  Thomas  Sykes  Margaret,  Profeflor  of  Divinity 
in  Qxon. 

Mr.  Humphrey  Syle. 

Mr.  Henry  Synmids  of  London,  Linnendraper, 

Mr.  William  Sytnonds. 

Mr.  John  Symonds  of  Nantmch  in  Chefhire . 

Mr.  William  Symonds ,  Dean  of  Battle. 

Mr.  Nevil  Symonds ,  Bookfeller  in  Sheffield. 

Mr.  John  Symonds. 


T. 


THE  Right  Honourable,  Charles  Lord  Vifcount 
•*-  Townfhend. 

The  Right  Honourable  the  Lord  Chief  Juftice 

Trevor. 

Major  General  Tralawney. 

Sir  Thomas  Travel,  Bar. 

Sir  Thomas  Trollop  of  Cafwick  in  Lincoln fh^e,  Bay 
Sir  Charles  Turner,  Barj 
Mr.  Juflice  Tracey. 

Dr .  Taber,  Pbyfician  of  Lewes  in  Sujfex . 

Mr.  John  Tai/er. 

John  Talbot,  D.  D.  of  Kelvedon  in  Effexl 
Mr.  Francis  Talbot. 

Mr.  Talbot  of  Palsfield-Court  near  Canterbury . 

Mr.  Jonathan  Taylor,  Bookfeller  in  Whitchurch, 
Shropfhire.  j  9 

Mr.  JamesTaylor,  Bookfeller  in  Chatham. 

Mr.  Jeremy  Taylor ,  Bookfeller  at  Stourbridge. 

Jofcph  Taylor  of  the  Inner-Temple,  Efq; 

Mr.  Willi  am  Taylor  of  London,  Bookfeller. 

Mr.  Robert  Taylor. 

Mr.  John  Taylor  of  Wells,  Surgeon. 

Mr.  Edward  Terrey  of  London. 

Mr.  Thackyirah. 

Mr.  William  Thomas,  Vicar  of  Qfjley- 
Mr.  John  Thomas. 

Robert  Vtomhrt,  Jup^r,  gf  MiddleffTemple,  Efq; 

Richard 
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Captain  Edward  Thornier  oft,  #  . 

Mr.  Edmund  Thorfc,  Junior,.  Phyfician. 

Mr.  George  Tilden ,  Attorney  in  Flcetjlreet : 

Mr.  Georpe  Tilden.  t 

Mr.  John  Todd ,  A.  M.  Le&urer  of  St.  Aufttn  s 

London, 

Mr.  Samuel  Todd  of  Woolverhampton. 

Mr.  John  Todfol  of  St.  Mary  Cray  in  Kent. 

Mr.  Benjamin  Toller,  Attorney  at  Hertford. 
tAr.  Thomas  Tompion,  Watchmaker.  >  ''  V 

Mrv  Jacob  Tonfon,  Junior  of  London,  Bookfeller. 
Mr.  Andrew  Took?. 

Mr.  John  Toother,  Gent,  at  Ahbington. 

Mr.  Eben  Tracey ,  Bookfeller  in  London . 

Mr.  John  Tregenna,  Redtor  of  St.  MaUyer,  Corn - 

TOUfl  1  '  - 

Mr.  Trigg,  A.  M.  Fellow  of  Jefus-Collcdge ,  C<*»2- 

bridge . 

Mr.  Tre/}  of  £XMf. 

Sadden  Trow,  Gent,  at  Oxford. 

Fortejcue  Turbo  vide  of  the  Inner-Temple ,  Efq; 

Mr.  John  Turner,  Merchant  at  X^«».  _  . 

Mr.  Thomas  Turner ,  Junidr,  Merchant  in  Exon. 

Mr.  John  Turney,  Merchant  in  Liverpool. 

Cholmundley  Turner ,  Efq;  of  Kjrkjetham,  Yorkshire. 
Mr.  Randolph  Tutte.  .  >  , 

Titus  Twcady ,  A.B.  of  Pembrookf-haltjCambndge. 
Mr.  Anthony  Twyman. 

Tbeopdilus  Tyrril  of  Bernard's- Inn,  Gent. 

Mr.  Timothy  Tyrrill ,  Gent. 


T  Horn  as  Valentine  of  Epfome,  M.  A" 

Thomas  Vaughan  of  the  Inner-Temple,  Gent. 
Mr.  John  VaUange,  Bookfeller  in  Edenborough.  f 
Dr.  Ellis  Veryard,  Phyfician  in  Codumpton,  Devon- 
[hire. 

Mr.  Robert  Vynes  of  Afiely  in  Worcefterfhire . 

Dr.  Henry  Vdock,  .late  Dean  of  Rochejier. 

Mr.  George  Unit,  Bookfeller  in  Wolverhampton. 


W. 

THE  Right  Honourable,  James,  Lord  Walde- 
grave,  Baron  of  Chew  ton. 

Sir  John  Wentworth ,  Bar. 

Sir  PaulWhicbcott,  Bar. 

Sir.  Thomas  Webjler  of  Coptbad  in  the  County  of 
Elf  ex,  Bar. 

Collonel  Hehry  JVorJley. 

Collonel  Horatio  Walpoole. 

The  Honourable  Mr.  Watfon  of  Merton-Colledge, 
Oxon. 

The  Dean  and  Chapter  of  Worcejlef. 
Wadham-Codedge  Library. 

Nathaniel  Wade,  Efq; 

Mr.  Thomas  Wagjlaff,  Redtor  qi  Qublingtonl 
Mr.  Benjamin  Waid  of  Hud. 

Henry  Waldron,  Efq; 

Mr.  Benjamin  Waif  or  d  of  London,  Bookfeller. 

Mr!  William  Walkpr  of  Doncajhpr  in  Yorkshire - 


Dr.  Thomas  Walker.  •*  -  v  v  «■  :t . 

Captain  Havendon  Walker,  Superintendent  of  Ely* 
mouth . 

Dr.  Samuel  Wall *  Phyfician. 

Captain  Waller*  1  •  >  *  . 

Mr.  'Waller  Gent.  Commoner  of  New-Codedge, 
Oxon.  ) 

*  Samuel  Walters  of  the  Eafl-lndia-Houfe,  Gent. 
Thomas  Wardi%  JR.e<2tot  of  Wsdian. 

Mr.  War  ley,  Redkor  of  Witjham  in  EjfeX . 

Mr.  Roger  YVarn,  Bookfeller  in  Chippenham ] 
Wilts. 

Mr.  William  Warner.  \ 1  . 

Mr.  John  Warner,  Goldfmith.* 

Mr.  William  Wajhbourn  of  the  Qtreens  Cbappetc 
Mr.  Wafhburn.  * 

Thomas  Waterhoufe  of  Exon ,  M.  D. 

Mr.  Watkjnfon  in  the  Strand. 

Mr.  Samuel  Watkins  of  London. 

Mr.  Ralph  Wattfon,  Bookfeller  in  Bury. 

Mr.  Robert  Wattjon ,  Gent,  of  Wakefield  in  York? 
(hire. 

Richard  Watts,  A.  M. 

Mr.  Thomas  Watts,  Vicar  of  Orpington. 

Dr.  Waugh,  RedfcorofSt.  Peter  s-CornhiL 
Mr.  Samuel  Wheat ly  of  Lewes,  Sujfex. 

Mr.  Welburn ,  Bookfeller  in  York? 

Widiam  Weld,  Efq; 

*  Humphrey  Weld,  Efq; 

Jofeph  Weld,  Efq; 

Captain  George  Wcder  of  Tunbridge 
Dr.  Well  wood. 

Mr.  Henry  We/ftead, 

Anthony  .  Welt  den,  Elq; 

Mr.  Samuel  Went. 

Thomas  Wentworth ,  A.  M.  of  St.  Johns-Coded^ 

Cambridge. 

Mr.  George  Weft,  Bookfeller  in  Oxon. 

Richard  Wefi,  Efq;  at  Vndcrbank,,  Yorkshire l 
Nicholas  W ft  comb  of  the  Inner-Temple,  Efq; 

Mr.  Widiam  Wftern . 

Mr.  Matthew  Weftly  of  London,  Apothecary. 

Mr.  Steploen  Wfton ,  Fellow  of  Eton-Colledgei 
Henry  Whichcot ,  Efq; 

Dr.  Waincupp. 

William  Wnijlon,  A.  M.  Mathematical  Profeflor 
at  Cambridge . 

Dr.  White.  * 

Mr.  Thomas  Waite  of  Guild-Had ,  London, 

Mr.  George  Waite. 

Mr-  John  White,  Redtor  of  Dean,  Hampfhirel 
Mr.  Lancelot  Wnitehad  of  Sujfex. 

Mr.  John  Woitchand  of  Weds. 

Mr.  Thomas  Waitehorn. 

Mr.  John  Waitlaw. 

Mr.  Widiam  Wickens,  Redlor  of  Eaflling  in  Kfntl 
Mr.  John  Wicker. 

Mr.  William  Wilkins'.  .  , 

Mr.  Richard  Wilkin  of  London ,  Bookfeller. 

Mr.  Stephen  Wilkjn. 

Mr.  Wilkins. 

Mr.  Thomas  Wilkins  of  Lemmington  in  Elintjhircl 
Mr.  Richard  Wilkerfon. 

Francis  Wifinfon  of  Lincoln  s-Inn,  Efq; 

Mr.  Widiam  Wilfon .* 

Mr.  Thomas  Willart.  ,  . 

Mr.  James  WAlet,  Junior  in  the  Strand. 

James  Wtllet  of  Rjckmanfworth,  Efqi 
Nicholas  IVidiams  of  Rldovoin,  Carmarthenfhire , 
Efq; 


Mr.  William 
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Mr.  William  Williams. 

Mr,  CartwrightWiSmer,  Rector  of  Elesborough  in 
Buckj. 

Thomas  WingfeldEiq\  of  Prefton-Brockhurft,  Sallof, 
William  Winvoorthy  Efq;  at  Woolick,  Yorkshire. 

Mr.  John  Wither  of  Woolwich  in  Kent . 

Mr.  Wit  ton  of  Gray  s.lnn. 

Mr.  William  Wogan. 

Mr.  Samuel  Wood  of  Tiverton,  Devonfhirel 
Robert  Wood,  M.  A.  of  Leming  in  Kent. 

Mr.  Jordan  Wood. 

Mr.  Thomas  Woodford ; 

Samuel  Woodgate ,  M.  D* 

Mr.  Woo  dint  on. 

Mr.  Woodroof  of  Bury. 

Mr.  John  Woodward . 

Dr.  Woodward . 

Mr.  George  Woodward ,  Phyfician  at  Lynharril 

Dr.  John  Woodward,  Phyfician- 

Mr.  Thomas  Woolajlon  of  Set  ford  in  Staffordfhire. 

Mr.  Woolajlon. 

Mr.  John  Wooley  of  Penkridge  in  Staff  or  djhire'. 

Mr.  Edward  Wooton  of  Crofcomb  in  Somerfctfhire . 

Mr.  Jofiah  Wordfworth,  Merchant. 

Mr.  John  Wo  rfter,  Merchant. 

Mr.  Wright.  • 

Mr.  John  Wyat  of  London ,  Bookfeller. 

John  Wynn  of  Wainwenn  in  the  Ifle  of  Anglefey ,  Efq; 
Thomas  Wynn  of  Dyjfrin-Aled  in  Dmbsigh,  Efq; 


Richard  Wynne,  Efq; 

John  Wynne ,  D.  D.  Felbw  of  Jefus-Col  ledge,  Oxon. 


Y. 


HI  S  Grace,  John  Lord  Archbifliop  of  York. 

Elihu  Yale,  Efq^ 

Mr.  John  Yarwell  of  London. 

Dr.  Yardley . 

Mr.  John  Tate,  Red  or  of  Great-Hambden  in  Buck/. 
Mr.  Yates  of  Marlborough. 

Mr.  Philip  Yeo  of  Exon ,  Bookfeller. 

Thomas  York,  Efq; 

William  Young,  Efq;  of  Wrenham,  Chejhire. 

Mr.  Henry  Young ,  Gent. 
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ABA 


ABC 


ABACUS:  Befides  the  former  Account 
of  the  Abacus ,  I  find  that  Mauclerc ,  in 
the  lonick  Order,  defigns  what  the 
Work* men  call  an  O.  G,  with  a  Fillet 
over  it  for  the  Abacus :  Which  Fillet  is 
half  the  breadth  of  the  O.  G,  and  he  calls  it  the 
Fillet  of  the  Abacus.  In  the  Corinthian  Order,  he 
Delcribes  the  Abacus  as  a  feventh  part  of  the  whole 
Capital.  Palladio  calls  the  Plinth  about  the  Boul- 
tin  (or  EckJnus)  the  Abacus :  Which  from  its  Form, 
faith  he,  is  commonly  called  Dado  or  the  Dye  ;  and 
this  is  f  of  the  whole  heighth  of  the  Capital. 

Scamotfi  calls  a  certain  Hollow  or  Calement, 
which  is  the  Capital  Of  the  Pedeftal  of  the  Tufcan 
Order,  by  this  Name  Abacus . 

ABASE,  in  the  Sea  Language,  is  to  Lower  or 
"Take  in.  To  Abafe  the  Flag ,  is  to  Take  in  the  Flag. 

ABBACY,  is  the  Government  of  a  Religious 
Houfe,  with  the  Revenues  and  Perfons  Subjed  to 
an  Abbat. 

ABBAT,  is  a  Spiritual  Lord,  having  the  Rule 
©f  Religious  Houfes  according  to  our  Common  Law: 
Some  Abbats  in  England  were  called  Mitred  Ab¬ 
bat  s  ;  and  fuch  were  exempted  from  the  Jurifdi- 
dion  of  the  Diocefan,  having  Epifcopal  Authority 
themfelves  within  their  Limits,  and  were  alfo  Lords 
of  Parliament.  Thele  were  fometimes  call’d  Ab¬ 
bats  Sovereign  and  Abbats  General.  The  other 
Abbats  were  Subjed  to  the  Diocefan  in  all  Spiri¬ 
tual  Government.  There  were  alfo  Lords  Priors , 
which  had  exempt  Jurifdidion,  and  were  Lords 
of  Parliament.  Of  thefe  Lords  Abbats  and  Priors , 
Sir  Edw.  Coke  faith  there  were  *<?  that  Sat  in  Par* 
Yol.  II. 


liament,  27  Abbats  and  2  Priors.  But  loniedm 
their  Number  was  varied,  there  being  but  2 
Abbats  and  2  Priors  in  a  Parliament  held  in  tl 
20  l{ich.  2. 

ABREUVOIRS,  are  the  Interval  or  Spaa 
between  the  Stones,  or  the  Joints  where  the  Mo 
tar  lies  in  any  Pillar,  Wall,  or  Building. 

ACCORD,  according  to  the  Modern  (French 
Account  of  Mufick,  is  the  Produdion,  Mixtui 
and  Relation  of  two  Sounds }  of  which  the  one 
Grave  and  the  other  Accuse.  They  make  tw 
Rinds  of  Accord  $  thole  which  are  plealant  an 
agreeable,  and  which  they  call  Consonances  ;  an 
fuch  as  are  harfh  and  unplealant,  vfchich  are  call' 
Dijfonances.  Which  fee  in  Vol.  I. 

ACERIDES,  is  a  PJaifter  made  without  Wai 
fuch  as  that  call  d  NoTimbcrgettJe& 

ACTION  Civilt  is  that  which  tends  only  to  th 
Recovery  of  what  is  due  to  any  one  by  Contrad 
&c.  as  if  a  Man  feek  by  Adion  to  Recover  a  Sur 
of  Money  formerly  lent; 

ACTION  Penal ,  is  that  which  aims  at  fom 
Penalty  or  Pumlhmer.t  in  the  Party  Sued,  whethc 
Corporal  or  Pecuniary  ;  as  in  the  AEion  Legis  Ac 
quili*  in  the  Cml  Law,  and  in  the  Common  Lav 
in  Cafe  of  Appeals  for  Murder. 

ACTION  Prejudicial  or  Preparatory ,  is  ths 
which  grows  from  fome  doubt  in  the  Principal 
as  fuppofe  a  Man  Sue  a  younger  Brother  for  Lan 
defcended  from  his  Father,  and  ’tis  objeded  ths 
he  is  a  "dlard  :  The  Ballard  mull  be  firll  Tried 

r  at8  ?a.j  PreJudicaJss,  bjecaufe  it  mull  b 

firll  Jude  d  or  Determin’d. 
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ACTION  Aunceftrel ,  is  in  oppofition  to  Perfo- 
nal,  being  that  which  a  Man  hath  by  fome  Right 
defcending  from  his  Anceftors :  This  is  either  Droi- 
turel  or  Pojfejfory  :  See  Co.  1  Inflit.f.  291. 

ACTOR,  is  fometimes  ufed  for  a  Prodbor  or 
Advocate  in  Civil  Courts  or  Caufes.  Attor  domi¬ 
nion  was  atfo  the  Term  formerly  for  the  Lord  s 
Bailey  or  Attorney.  Attor  Ecclefi a  was  fometimes 
the  Foreign  Term  for  the  Advocate  or  Pleading 
Patron  of  a  Church.  Ail  or  Villa  was  the  Stew¬ 
ard  or  Head  Bailey  of  a  Town  or  Village. 

ADDICTIO  in  Diem,  in  the  Civil  Law,  is  an 
Agreement  between  Buyer  and  Seller,  that  the 
Seller  may  Contract  with  any  other  Perfon  who 
will  offer  a  better  Price,  before  a  certain  Day. 

ADDITION,  is  the  Term  in  our  Common 
Law  for  the  Title  which  is  given  to  any  Perfon 
befides  his  Chriftian  and  Sir  Name,  in  order  to 
diftinguifh  him  by  his  Degree,  Eftate,  Mylbery, 
Trade,  Place  of  Abode, 

And  ’tis  particularly  prov’dbythe  St  at.  1  H.  5. 
c.  5.  that  in  Suit  of  Adbion  where  Procefs  of  Ut¬ 
ters  lies,  fuch  Additions  lhall  be  given  to  the  Name 
of  the  Defendant;  and  that  Writs  not  having  fuch 
Additions  fhall  Abate,  if  the  Defendant  take  Ex¬ 
ceptions  thereunro. 

ADVANCE  Fojfe,  is  a  Ditch  of  Water  round 
the  Efflanade  or  Glacis  of  a  Place,  to  prevent  its 
being  nirprifed  by  the  Befiegers  :  But  of  late  this 
Work  hath  beed  difus’d,  beeaufe  as  foon  as  the  E- 
nemy  could  drain  it,  it  was  a  Trench  ready  made 
for  the  Advantage  of  the  Befiegers. 

ADVOCATIONE  Decimarum,  is  a  Wnt  that 
lies  for  the  Claim  of  a  fourth  part  or  upward  of 
the  Tithes  belonging  to  any  Church. 

ADVOWEE  or  AVOWEE,  in  Latin  Advocatus, 
was  formerly  us’d  for  him  that  had  Right  of  Pre- 
fentation  to  a  Benefice;  and  the  Avowee  Paramount 
was  the  higheft  Patron  or  the  King.  By  the  Sta¬ 
tute  of  Provifors.  25.  E.  3. 

AD  VO  W^  ON  of  a  Religious  Houfe ;  as  the 
Builders  and  Endowers  of  a  Church  were  the  Pa¬ 
trons  of  it,  fo  thofe  that  Founded  any  Religious 
Houfe,  had  the  Advowfon  or  Patronage  of  it.  Some¬ 
times  the  Patron  had  the  foie  Nomination  of  the 
Prelate,  Abbot  or  Prior ,  either  by  Inveftiture  (or 
delivery  of  a  Paftoral  Staff)  or  by  diredb  Prefen- 
tation  to  the  Diocefan.  And  if  a  free^  Eledbion 
was  left  to  the  Religious,  yet  a  Conge  d'  ejlire ,  or 
Licence  of  Eledbion,  was  firft  to  be  obtain  d  of  the 
Patron;  and  the  Perfon  Eledbed  was  Confirm’d  by 
him.  If  the  Founder’s  Family  was  Extindb,  the 
Patronage  of  the  Convent  went  to  the  Lord  of  the 

Mannor.  . 

ADZ,  is  an  Inftrument  whofe  Blade  is  made 
thin  and  fomething  bending,  and  hath  not  its  Edge 
Parallel  to  its  Handle,  as  the  Ax  and  Hatchet  hath, 
but  placed  athwart  to  it.  It  is  Ground  to  a  Bafil 
on  the  infide  to  its  outer  Edge.  Its  general  Ule 
Is  to  take  off  thin  Chips  of  Timber  or  Boards,  and 
fuch  Irrcgularlities  as  the  Ax  can’t  come  at, and  where 
a  Plane,  tho’  rank  Sett,  will  not  make  riddance  e- 
nough.  ’Tis  much  us’d  in  taking  off  the  Irregu¬ 
larities  of  Floors  when  they  are  pinned  and  framed 
together  ;  and  fometimes  on  Pofbs  framed  upright, 
and  ranged  in  with  other  Work  framed  to  them, 
where  the  Edge  of  the  Ax  can’t  come. 

iESTUARY,  is  an  Arm  of  the  Sea  running  up 
a  good  way  into  the  Land,  like  the  Briftow 

Channel, 

AGE,  in  the  Common  Law,  is  that  particular 
Time  which  enables  a  Perfon  to  do  that,  which 


before  he  could  not  do  for  want  of  Age  :  Thus  at 
1  4  Years  a  Man  is  faid  to  be  at  the  Age  of  Difcre- 
tion  ;  and  at  2i,  at  full  Age.  At  12  Years  of  Age 
a  Man  may  take  the  Oath  of  Allegiance  at  a  Leet ; 
at  14  he  may  confent  to  Marry,  and  in  Soccage 
chufe  his  Guardian ;  at  1 5  he  is  of  Age  for  the  Lord 
to  have  Aid  fur  fuir  fit%  Cbivalier,  and  may  be 
fworn  to  keep  the  Queens  Peace ;  at  12  he  is 
bound  to  Appearance  before  the  Sheriffs  and  Co¬ 
roner  for  enquiry  after  Robberies. 

A  Woman  might  heretofore  at  7  Years  of  Age, 
her  Father  being  the  Lord,  Deftrain  his  Tenants  for 
Aid  fur  fill  marier  and  at  thofe  Years  confent  to 
Marry  faith  Bratton.  At  9  Years  fhe  is  dowable  ;  for 
then,  or  within  half  a  Year  after  (Fleta.  lin.  5.  c.22. 
Lit. Lib.  i.c.  5.) fhe  is  able  fromereri  dotem  &  virum 
fuftinere:  But  this  Bratton  limits  to  2  Years.  At  1 2 
fhe  is  able  to  ratify  and  confirm  a  former  Confent  gi¬ 
ven  to  Macrimony  ;  at  1 4  fhe  is  able  to  receive  her 
Lands  into  her  own  Hands, and  fhall  be  out  of  Ward, 
if  fhe  be  at  that  Age  at  her  Anceftor’s Death;  at  16 
fhe  fhall  be  out  of  Ward,  tho’  fhe  was  under  14  at 
the  Death  of  her  Anceftor ;  at  21  fhe  is  able  to  A- 
lienate  her  Lands  and  Tenements. 

AGGGICE,  is  the  Art  of  making  Images  or  Fi¬ 
gures  in  Metals,  when  Wax  is  us’d  to  eftedb  orfur- 
ther  tbe  Defign. 

AIDE,  in  the  Law,  hath  feveral  Significations  j 
fometimes  ’tis  the  fame  with  Subfidy  ;  fometimes  a 
Proceftation  due  from  Tenants  to  their  Lords. 
This  Word  is  alfo  us’d  in  matter  of  Pleading  for 
a  Petition  made  in  Court,  for  the  calling  in  of 
the  help  from  another  that  hath  an  Intereft  in  the 
Caufe  in  Queftion.  Thus  a  Tenant  for  Term  of 
Life,  by  Curtefy,  Tenant  in  Tail  after  poflibility 
of  Iffue  extindb,  for  Term  of  Years,  at  Will,  by 
Elegit  or  by  Statute  Merchant,  being  impleaded 
touching  her  Eftate,  may  fray  in  Aid  of  him  in  the 
Reverfion ;  that  is,  defire  the  Court  that  he  may  be 
called  in  by  Writ,  to  alledge  what  he  thinks  good 
for  the  Maintenance  both  of  her  Right  and  his 
Own ;  but  this  Courfe  hath  been  difus’d.  If  a 
Kings  Tenant  holding  in  Chief  be  demanded  a 
Rent  of  a  common  Perfon,  he  may  pray  in  Aid  of 
the  King ;  and  fo  may  a  City  or  Burgh,  having  a; 
Fee- Farm  of  the  Crown,  when  any  thing  is  de¬ 
manded  againft  them  belonging  thereunto. 

AIR,  The  admirable  Sir  Ifaac  Newton ,  in  the  OE- 
fervations  mention’d  in  the  2d  Book  of  his  Opticks , 
by  confidering  the  Colour’d  Rings  made  by  Com- 
prefling  two  Prifms,  or  two  Objedb  Glafles  of  large 
Telefcopes  together,  comes  to  a  Calculation  of  the 
thicknels  of  the  Air  contain’d  between  the  Prifms 
and  Objedb  Glaffes  in  fuch  a  State  of  Compreflion  ; 
and  at  laft  he  feems  (he  faith)  to  gather  this  Rule, 
That  the  thicknefs  of  the  Air  is  proportionable  to 
the  Secant  of  an  Angle,  whofe  Sine  is  a  certain 
mean  Proportional  between  the  Sines  of  Incidence 
and  Refradbion.  And  that  mean  Proportional,  fo 
far  as  by  the  Meafure  he  took  could  be  determin’d, 
he  found  was  the  firft  of  106  Arithmetical  Mean 
Proportionals  between  thofe  Sines  accounted  from 
the  greater  of  the  Sines  (i.  e.)  from  the  Sihe  of  Re¬ 
fradbion,  when  the  Refradbion  is  made  out  of  the 
Glafs  into  the  Plate  of  Air;  or  from  the  Sine  of 
Incidence,  when  the  Refradbion  is  made  out  of  the 
Plate  of  Air  into  Glafs.  And  in  Obfervation  1 4. 
Page  1 8.  He  faith  that  the  Thickjiefs  of  the  Air  be¬ 
tween  the  Glafles  there,  where  the  Rings  are  Cue- 
ceflively  made  by*  the  Limits  of  the  7  Colours,  Red, 
Orange,  Yellow,  Green,  Blue,  Indico  and  Violet, 
in  order ;  are  to  one  another  as  the  Cube  Roots  of 

the 


A  I  R 


A  L  G 


the  Squares  of  the  eight  Lengths  of  a  Mulical 
Chord  which  Softnd  the  Notes  in  an  Eighth,  Sol, 
la,  fa,  Sol ,  la,  mi,  fa,  Sol :  That  is  as  the  Cube 
Roots  of  the  Squares  of  the  Numbers  i, 
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And  according  to  his  mod  accurate  Obfcrvati- 
ons  the  Thfcknels  of  the  Thinned  Air,  which  be¬ 
tween  two  Glalfes  exhibited  the  mod  Luminous 
Farts  of  the  fird  fix  Rings  of  Colours,  were 
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inch. 

Tis  highly  probable  that  True  and  Permanent 
Air  is  made  by  Fermentation,  (faith  the  fame  Au 
thor)  and  Rarefradtion  of  Bodies  that  are  of  a  ve 
fy  fixt  Nature  :  Thofe  Particles  flying  and  avoid 
ing  one  another  with  the  greated  Force  at  a  di 
fiance,  which  when  very  near,  attract  and  adhere  to 
one  another  with  the  greated  Violence. 

The  Particles  therefore  of  True  and  Perma¬ 
nent  Air,  being  Extracted  from  the  Denfed  and 
mod  fixt  Bodies  will  be  Denfer  and  Crafler  than 
thofe  of  Vapour 3  and  from  hence,  its  likely,  may 
be  Heavier  alio  than  thofe,  and  that  the  Parts  of  a 
Humid  Atmofphere  may  be  Lighter  than  thofe  of 
a  dry  one,  as  in  Fad  it  appears  to  be  ;  by  the  ri¬ 
ling  of  the  Mercury  in  dry  Weather,  and  by  Clouds 
and  Vapours  riling  into  and  floating  in  our  Atmo- 
fpherical  Air.  And  he  very  judly  thinks  that  the 
Rarefradion  and  Condenfation  of  the  Air  cannot 
be  accounted  far  from  the  Spring  or  Eladick  Forms 
of  the  Particles,  without  a  Suppofition  that  they 
are  endued  with  fome  Centrifugal  Force  or  Power, 
by  which  they  Fly  and  avoid  one  another,  and  the 
Denfe  Bodies  from  whence  they  are  Extraded. 
See  Attraction. 

And  that  this  Repelling  Force,  which  is  the  Caufe 
of  Filtration  and  of  the  Afcent  of  Water  in  fmall 
Capillary  Tubes  to  much  greater  Heights  than  the 
Surface  of  the  Water  in  the  open  Veffel,  in  which 
they  are  placed.  The  Air  within  the  Tubes  being 
much  rarer  than  in  more  open  Spaces,  and  by  that 
means  not  prefling  fo  much  on  the  Surface  of  the 
Water  within  the  Tubes  as  without.  And  this 
Account  Dr.  Hool^  had  hinted  at  long  ago.  Sir  If. 
did  his  admirable  Prin.  Philo.  Mat  hem  <t.  Prop.  23. 

P.  301.  long  ago  Demonftrate,  That  Particles  en¬ 
deavouring  to  Recede  from  or  avoid  one  another  with 
Forces  reciprocally  Proportiona'  to  the  Difiance  between 
their  Centers,  will  Compofe  an  FJafiick^  Fluid  whofe 
Denfity  JhaU  be  Proportionable  to  its  Compreffion,  and 
from  fuch  a  Property  all  the  appearances  of  our 
Air  may  be  very  well  accounted  for.  And  I  think 
much  better  than  from  the  Suppofition  of  its  Par¬ 
ticles  being  Spires  contorted  into  Spheres,  through 
whofe  Interfaces  the  Rays  of  Light  may  freely 
pafs,  &c.  tho’  this  be  very  ingenious  :  But  I  think 
can  never  folve  the  Prodigious  Rarefra'dion  of  this 
molt  ufeful  Fluid. 

AIRS  Be fi fiance  :  See  fiefifiance. 

AIRS  Weight,  in  Proportion  to  the  fame  Bulk 
of  Water,  feems  pretty  nicely  Determin’d  by  an 
Experiment  lately  made  before  the  Royal  Society 
by  the  Ingenious  Mr.  Hau\sbee  ('See  Phil .  Tranfi 
N.  305J  to  be  nearly  885  to  1. 

ALARM  Pod,  is  the  Ground  appointed  to  each 
Regiment  by  the  Quarter-Mafter-General ,  for 
them  to  March  to  in  Cafe  of  an  Alarm :  in  a  Gar- 
rifon  *tis  the  Place  where  every  Regiment  is  order’d 
to  draw  up  in,  on  all  occafions. 

ALBULA,  This  Word  is  ufed  fometimes  for  a 
Spot  in  the  Eye,  and  then  leems  to  be  the  fame 
with  Albugo :  But  ih  the  Plural  AlbuU,  fignifies  fuch 
VoL  II. 


very  aftringent  Mineral  Waters  as  have  a  great 
deal  of  Alluin  in  them,  and  are  chicH  ufoJ  cx_ 

Ulcers!  8  “d  Healin*  of  Wounds  and 

ALCOI.A,  is  fometimes  ufed  for  At, bn  and 
fometimes  fignifies  a  Tarrarous  Sediment  in  Urine 
and  Irom  hence  Urine  is  fometimes  call  d  AlcnlitJ 
ALGEBRA,  befides  the  Authors  mention’d  in 
the  Account  of  this  Science  under  this  Word  it* 
Vol.\.'  Thofe  that  pleale  to  have  a  thorough  in¬ 
fight  into  this  wonderful  and  ufeful  Arr,  may  Coi* 
fult  the  following  Authors, 

Duphanti  Alexandrini  Aritbmeticorum  Lib.  6,&c 
cum  Comment.  C.G.  Bacheti  &  Obfervationibns  D. 
P.  de  Fermat  cut  accejfit  Do  Hr.  Analytic *  inventum 
novum.  Tho l of e.  1670.  FoL 

I  AlickrX  ter  3°h-  ?"•  rergufim. 

K'f/S  Algehrn,  1  Voh  FoL  Lend.  1683. 
Bikers  Geometrical  Key  of  Equations.  Lend. 

loot. 

Tradatus  de  Principiis  Calculi  Exponential is. 
Analyfis  Geometrica,  five  nova  &  vera  Methodut 
Bfjotvendi  tarn  Probl .  Geometr.  tarn  Qu.efi.  Arithme¬ 
tic^  p.rs  prima.  de  Planis.  Authore  Hugo  de  Qme - 
nque  Sanlacm enfe.  Cadis'.  1698. 

Piet*  oper  Math.  Lugd.Bat.  1646.  FoL 
Jealfs  Arithmetick.  Lond.  1 696. 

Des  Carte ^  Geometria  cum  Commentariis  SchootenL 
Amfier.  1659. 

Branckers  Algebra,  by  Dr.  Pel  Lond.  1668. 
Erafm.  Bartholini  Diorifiice,  feu  determinatio  E~ 
quationum.  Haunia.  1663. 

Wallifii  Opera  Mathematica.  Oxon.  1657. 
his  Algebra  Englifh.  Lond.  1685. 

Comer cium  Epifiolicum.  Lond.  16531 
De  Billy  s  Diaphantus  fiedivivus.  Lugdu.  i6jol 
Wells' s  Arithmetic*  numerof*  £?  Speciofe  Ele¬ 
ment  a.  Oxon.  1698. 

Oughtredi  Clavis  Mathematica  denuo  Limatr 
Oxon.  1667.  9 

Moor's  Algebra.  Lond.  1660. 

Parfons  and  iVafiells  Clavis  Arithmetica .  Lond 
1703. 

Sturmii'  Mathefis  Enucleata. 

Balaam's  Algebra.  Lond.  1653. 

Ward's  Algebra.  Lond.  1698.  and  his  Young 
Mathematicians  Guide.  1706.  * 

Harris's  Algebra.  Lond.  170*5. 

Hays's  Fluxions.  Lond.  1709. 

Bern  Nieuwentiit  Analyfis  Infinitor.  Amfi .  j  £o  ev 

Aritomctica  Vniverfalis,  by  Sir  Jfaac  Newton, 
Cambridge.  1707. 

ALGEBRAIC-O/rw,  in  Geometry,  i$  of  fuch 
a  Nature,  that  its  Abfcijf*  or  intercepted  Diame¬ 
ters  always  the  fame  Proportion  to  their  Re* 

air^rr  .Tflus  ^  che  Produdf  of  any 

Abjcijfa  Multiplied  into  orie  and  the  fame  Deter 

mmate  Quantity  be  always  equal  to  the  Square  of 
its  Correfponding  Ordinate  :  Then  if  that  Deter¬ 
minate  Quantity  be  call’d  p,  the  Abfcifia  *  and  the 
Ordinate  y:  The  Expreflion  of  the  Nature  of  the 
Curve  by  way  of  Equation  will  be  p  x  —yy  where 
p  is  the  Parameter  or  Latus  fieflum  of  the  Figure  * 
and  the  Curve  is  the  Common  Apollonian  Parabo- 
M  ;  and  becaufe  the  two  Indeterminate  or  Flowing 
Quantities  xundy,  do  here  denote  Strait  Lines  z 
Therefore  the  Curve  is  call’d  an  Algebraic 4  or  Geo- 
fnetrtclp  Curve.  And  tis  plain  that  the  Number  of 
luch  Curves  muft  be  infinite  ;  becaufe  there  may 
bean  Infinity  of  Proportions  or  Relations  between 
the  Ordinates  and  the  Ahfi;iffar 
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But  when  the  Nature  of  any  Curve-  is  expreft 
by  an  Equation,  wherein  one  of  the  Indeterminate 
or  Flowing  Quantities  Reprefents  a  Curve  Line  9 
Then  that  t  urve  is  call’d  a  Tranfcendental  Curve , 
and  if  the  Curve  which  enters  the  Equation  be 
Geometrical 9  or  a  Curve,  as  they  call  it,  of  the 
firft  Kjnd  or  Degree 9  then  the  Trenfcendent  Curve 
is  call’d  a  Curve  of  the  fecond  Kjnd  or  Degree  :  And 
when  the  Curve  which  enters  the  Equation  repre¬ 
fents  a  Curve  of  the  fecond  Kind  or  Degree 9  then 
the  Tranfcendental  Curve  is  call  d  one  of  the  T sir 

Kjnd 9  and  fo  on  Infinitely.  f 

ALLUM Works,  Allum  is  made  of  a  Mone,  or 
Sea- weed  and  Urine.  The  Stone  is  found  in  moft 
of  the  Hills  between  Scarborough  and  the  River  of 
Tees  in  the  County  of  York,  and  alfo  near  Prejion 
in  Lancajhire  9  *tis  of  a  Blewifh  Colour,  and  will 
cleave  like  Ccrnijh  Slate.  The  Mine  which  lies 
deep  in  the  Earth  and  is  pretty  well  Moiftned  with 
Springs  is  the  beft.  The  Dry  Mine  is  not  good, 
and  too  much  Moifture  Cankers  and  Corrupts  the 
Stone,  making  it  Nitrous.  In  this  Mine  are  found 
feveral  Veins  of  Stone  call’d  Doggers,  of  the  fame 
Colour  but  not  fo  good.  Here  are  found  thofe  al¬ 
io  which  are  commonly  call’d  Snake-Stones.  For 
the  more  convenient  Working  of  the  Mine  which 
fometimes  lies  20  Yards  under  the  Surface  or  Cap 
of  the  Earth  (which  muft  be  taken  off  and  Barrow’d 
away)  they  begin  their  Work  on  the  Declivity  of 
a  Hill,  where  they  may  be  alfo  well  furnifh’d  with 
Water.  They  Dig  down  the  Mine  by  Stages,  to 
fave  Carriage,  andfo  thro’  it  down  near  the  places 
where  they  Calcine  it.  The  Mine  before  it  is  Cal¬ 
cin’d,  being  expos’d  to  the  Air  will  Moulder  into 
pieces,  and  yield  a  Liquor  whereof  Copperas  may 
be  made:  But  being  Calcin’d  it’s  fit  for  Allum  9  as 
long  as  it  continues  in  the  Earth,  or  in  Water,  it 
remains  an  hard  Stone.  Sometimes  a  Liquor  will 
ifTue  out  of  the  Side  of  the  Mine,  which  by  the 
Sun’s  Heat  is  turn’d  into  Natural  Allum.  The 
Mine  is  Calcin’d  with  Cinders  of  New-Cajlle  Coal, 
Wood  and  Furzes.  The  Fire  made  about  two 
Foot  and  i  Thick,  two  Yards  Broad,  and  10 
Yards  Long  9  betwixt  every  Fire  are  flops  made 
with  wet  Rubbifh  9  fo  that  any  one  or  more  of 
them  may  be  kindled,  without  prejudice  to  the 
reft.  After  there  are  8  or  10  Yards  Thicknefs  of 
broaken  Mine  laid  on  this  Fewel,  and  5  or  6  of 
them  fo  covered  9  then  they  begin  to  kindle  the 
Fires,  and  as  the  Fires  rife  towards  the  Top,  they 
ftill  lay  on  frelh  Mine  :  So  that  to  what  Height 
you  can  raife  the  Heap,  which  is  oftentimes  abtfut 
20  Yards,  the  Fire  without  any  farther  help  of 
Fewel  will  burn  to  the  Top  ftronger  than  at  the 
firft  kindling,  fo  long  as  any  Sulphur  remains  in 


the  Stones. 

In  Calcining  thefe  Stones,  the  Wind  many  times 
does  hurt,  by  forcing  the  Fire  too  quickly  thro’ 
the  Mine,  leaving  it  black  and  half  burnt  9  and  in 
others  burning  the  Mine  too  much,  leaving  it 
Red.  *  But  where  the  Fire  paffes  foftly  and  of  its 
own'accord,  it  leaves  the  Mine  whole ,  which  yields 
the  beft  and  greateft  Quantity  of  Liquor. 

The  Mine  thus  Calcin  d  is  put  into  Pits  of  Wa¬ 
ter  fup ported  with  Frames  of  Wood,  and  ramm'd 
on  all  Sides  with  Clay  :  They  are  about  10  Yards 
Long  5  Broad,  and  5  Deep,  and  fet  with  a  Cur¬ 
rent  that  turneth  the  Liquor  into  a  Receptory, 
from  whence  ’tis  Pumpt  into  another  Pit  or  Mine. 
L  rhat  every  Pit  of  Liquor,  before  it  comes  to 
Boiling,  is  Pumpt  into  four  feveral  Pits  of  Mine  9 
and  every  Pit  of  Mme  is  fteeped  in  four  feveral 


Liquors  before  it  be  thrown  away,  and  the  Juft  I  it 

being  always  of  frefh  Mine. 

This  Mine  thus  Steeped  in  each  of  the  leveraJ 
Liquors  24  Hours,  or  thereabouts,  is  of  Courfe 
four  Days  in  palling  the  four  leverai  Pits  from 
whence  the  Liquors  pals  to  the  Boiling-houfe. 

The  Water,  or  Virgin  Liquor  often  gains  in  the 
firft  Pit,  two  Pound  Weight  9  in  the  fecond  it 
increafeth  to  five  Pound,  in  the  third  to  eight 
Pound,  and  in  the  laft  Pit  which  is  always  frefh 
Mine  to  twelve  Pound  9  and  fo  in  Proportion  ac¬ 
cording  to  the  Goodnels  of  the  Mine,  and  its  be¬ 
ing  well  Calcin’d.  For  fometimes  the  Liquors 
palling  the  four  feveral  Pits,  will  not  be  increas’d 
to  above  fix  or  (even  Pound  Weight,  and  at  other 
times  above  twelve  Pound  9  feldom  holding  a  con- 
ftant  Weight  one  Week  together  :  Yet  many  times 
Liquor  of  feven  or  eight  Pound  Weight  produces 
more  Allum  than  that  of  ten  or  twelve  Pound 
Weight,  either  thro*  the  badnefs  of  the  Mine, 
or  its  being  ill  Calcin’d,  which  is  the  ufual  Rea- 

fon.  t 

And  if  by  palling  the  Weak  Liquor  thro  ano¬ 
ther  Pit  of  frelh  Mine,  you  bring  it  to  be  ten  or 
twelve  Pound  Weight,  yet  you  (hall  make  lels 
Allum  with  it,  than  when  it  was  but  eight  Pound 
Weight.  For  what  it  gains  from  the  laft  Pit  of 
Mine  will  be  moft  Nitre  and  Slam,  which  Poifons 
the  good  Liquors,  and  Diforders  the  whole  Houlfe, 
till  the  Slam  be  wrought  off. 

That  which  they  call  Slam  is  firft  perceived  by 
the  Rednefs  of  the  Liquor  when  it  comes  from  the 
Pit,  occafion’d  either  by  the  badnels  of  the  Mine, 
or  more  ufually  its  being  over  or  under  Calcin’d, 
which  in  the  Setler  finks  to  the  bottom,  and  there 
becomes  a  muddy  Subftance,  and  of  a  dark  Co¬ 
lour.  That  Liquor  which  comes  Whiteft  from 
the  Pits  is  the  beft. 

When  a  Work  is  firft  begun,  they  make  AHum 
of  the  Liquor  only  that  comes  from  the  Pits  of 
Mine,  without  any  other  Ingredients  :  And  io 
might  continue,  but  that  it  would  (pend  fo  much 
Liquor  as  not  to  quit  Coft. 

Keif  is  made  of  a  See-weed  call’d  Tangle ,  fuch 
as  comes  to  London  on  Oyfter  Barrels.  It  grows 
on  Rocks  by  the  Sea-lide,  between  high  and  low 
Water  Mark.  Being  dry’d  it  will  burn  and  run 
like  Pitch  9  when  cold  and  hard,  ’tis  beaten  to 
Allies,  fteeped  in  Water,  and  the  Lees  drawn  off 
to  two  Pound  Weight  or  thereabouts. 

Becaufe  the  Country  People  who  furnifii  the 
Work  with  Urine,  do  fometimes  mingle  it  with 
Sea- Water,  which  cannot  be  difeover’d  by  weight, 
they  try  it  by  putting  fome  of  it  to  the  boyling  Li¬ 
quor:  For  then  if  the  Urine  be  Genuine  it  will 
Work  like  Yeaft  put  to  Beer  or  Ale  9  but  if  min¬ 
gled,  it  will  ftir  no  more  than  fo  much  Water. 

They  obferve  that  the  beft  Urine  for  that  pur- 
pofe,  is  luch  as  comes  from  Poor  Labouring  Peo¬ 
ple  who  drink  but  little  ftrong  Drink. 

The  Boiling  Pans  are  made  of  Lead,  nine  Feet 
Long,  five  Broad,  and  two  |  Deep,  fet  upon  Iron 
Plates  about  two  Inches  Thick  9  which  Pans  are 
commonly  new  Caft,  and  the  Plates  Repair’d  five 
times  in  two  Years. 

When  the  Work  is  begun  and  Allum  once  made, 
then  they  lave  the  Liquor  which  comes  from  the 
Allum ,  or  wherein  it  Ihoots,  which  they  call  the 
Mothers,  with  this  they  fill  ~  of  the  Boilers,  and 
I  put  in  j  €f  the  frelh  Liquor  which  comes  from  the 
I  Pits.  Being  thus  fill’d  up  with  cold  Liquor,  the 
Fires  having  been  never  drawn  out,  it  will  Boil 
1 .  a£a  in 
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,4Rain  in  Icfs  than  two  Hours  time.  And  in  every 
two  Hours  time  the  Liquor  will  waft  lour  Inches, 
and  the  Boilers  are  fill’d  up  again  with  Green  Li- 

^The  Liquor  if  Good,  in  the  Boiling,  will  be 
Greal'y,  as  it  were,  at  the  Top  :  It  Nitrous,  it 
will  be  Thick,  Muddy  and  Red.  In  Boiling  24 
Hours  it  will  be  36  Pound  Wefghc.  I  hen  is  put 
into  the  Boiler  about  an  Hogfhead  of  the  Lees  ot 
Kelp,  °f  about  two  Penny  Weight,  which  will  re¬ 
duce  the  whole  Boiler  to  about  27  Pound  Weight; 

If  the  Liquor  be  Good,  as  foon  as  the  Kjlp  Lees 
are  put  into  the  Boiler,  they  will  Work  like  Yeaft 
put  to  Beer:  But  if  it  be  Nitrous,  the  Kjh  Lees 
will  ftir  it  but  very  little  ;  and  in  that  Cale  the 
Work-men  muft  put  in  more  and  ftronger  Lees . 

Prefently  alter  the  Kelp  Lees  are  put  into  the 
Boiler,  all  the  Liquor  together  is  drawn  into  a 
Settler,  as  big  as  the  Boiler  and  made  of  Lead,  in 
which  it  ftands  about  tWjO  Hours,  and  in  that 
time  moft  of  the  Nitre  and  SI  cm  fink  to  the  bot- 

This  Separation  is  made  by  \the  help  of  the 
Kelp  Lees  for  when  the  whole  Boiler  confifts  ol 
Green  Liquor  drawn  from  the  Pits*  it  is  of  Pow¬ 
er  ftrong  enough  to  caft  of  the  Slam  and  the  Ni¬ 
tre  *  but  when  the  Mothers  are  us  d*  the  Kelp  Lees 
are 'needful  to  make  the  faid  Separation. 

Next  the  faid  Liquor  is  Scooped  out  of  the 
Settler  into  a  Cooler ,  made  of  Deal  Boards,  and 
Ramm’d  with  Clay.  Into  this  is  put  20  Gallons, 
or  more  of  the  Urine,  according  to  the  Goodnels 
or  Badnels  of  the  Liquor,  for  when  the  Liquor  is 
Red  and  Nitrous,  the  more  Urine  is  requir  d. 

In  the  Cooler,  the  Liquor  in  Temperate  Weather 
ftands  four  Days ;  the  fecond  Day  the  Allum  be¬ 
gins  to  Strike,  gather  and  harden  about  the  Sides, 
and  at  the  bottom  of  the  Cooler. 

If  the  Liquor  fhould  ftnad  above  four  Days, 

then  it  would  turn  to  Copperas. 

The  Ufe  of  the  Urine  is  as  well  to  caft  oft  the 
Stem,  as  to  keep  the  Kelp  Lees  from  hardning  the 

Allum  too  much. 

In  Hot  Weather  the  Liquor  will  be  a  Day  lon¬ 
ger  in  Cooling,  and  the  Allum  m  gathering,  than 
in  Temperate  Weather.  But  in  Froft,  the  Allum 
fhoots  or  ftrikes  too  foon,  not  giving  Time  tor 
th«  Nitre  and  Slam  to  fink  to  the  bottom,  where¬ 
by  they  are  mingl’d  with  the  Allum  This  produ¬ 
ct  double  the  QiianEity<  but  bclnS  foul  tls  confa' 

med  in  Waftiing.  ^  , 

When  the  Liquor  hath  flood  four  Days  in  the 

Cooler,  than  that  call’d  Mother,  is  Scooped  into  a 
Ciftern  *  the  Allum  remaining  on  the  fides  and 
bottom,’  and  from  thence  the  Mothers  are  Pumpt 
back  into  the  Boilers  again  :  So  that  every  five 
()ays  the  Liquor  is  Boil’d  again,  until  it  evaporate 

or  turn  into  Allum  or  Slam. 

The  Allum  taken  from  the  fides  and  bottom  or 
the  Cooler ;  is  put  into  a  Ciftern  and  Wafhed  with 
Water  that  they  ufe  for  the  fame  purpole  ;  being 
about  12  Pound  Weight,  after  which  it  is  Koached 

as  follows.  .  ,  „  •  c 

Being  Wafhed  it  is  put  into  another  Pan  with  a 

Quantity  of  Water,  where  it  Melts  and  Boils  a  little  ; 
then  ’tis  Scooped  into  a  great  Cask,  where  it  com¬ 
monly  flays  1  o  Days,  and  is  then  fit  to  take  down 

*01The  Liquors  are  Weigh’d  by  Try  Weight ;  fo 
that  half  a  Pint  of  Liquor  muft  Weigh  mc*c  than 
fo  much  Water,  by  fo  many  Penny  Weight.  From 

Phil.  Trarf.N.  14*’ 


_ _ A  L  T_  ^ _ 

ALMAN  Furnace  or  Almond ,  as  fome  Write  it;, 
is  a  Furnace  us’d  by  Refiners,  and  by  them  call’d 
the  Sweep  ;  By  it  all  forts  of  Metals  are  fepa rated 
from  Cinders,  parts  of  Melting  Pots,  Telts,  Bricks 
and  all  other  harder  Bodies  ;  which  muft  ftrlt  be 
beaten  to  Powder  before  they  are  put  into  the 
Furnace. 

This  Furnace  is  about  fix  Fobt  High,  four  Wide 
and  two  Thick  ;  made  of  Brick,  having  a  Hole 
in  the  midft  at  the  Top,  eight  Inches  over,  and 
growing  narrow  towards  the  Bottom,  whereon 
the  forepart  ends  in  a  fmall  hole  environed  with  a 
Semicircle  of  Iron,  to  keep  the  Melted  Metal  ; 
about  the  middle  of  the  Lack  there  is  another  hole 
to  receive  the  Nofe  of  a  great  pair  of  Bellows. 

When  the  Furnace  is  Anhealed  with  Charcoal 
and  Hot,  they  throw  two  or  three  Shovels  of  Coal 
to  one  of  the  foremention’d  Powder’d  fluff,  and  fo 
proceed  during  the  whole  Work,  which  continues 
without  intermiffion  three  Days  and  Nights. 

After  eight  or  ten  Hours  the  Metal  begins  to  run, 
and  when  rhe  Receiver  below  is  pretty  full,  they 
Lade  it  out  with  an  Iron  Ladle,  and  caft  it  into 
Sotpj  :  in  Hollows,  or  Forms  made  with  Afkes. 

ALMONER,  is  an  Officer  in  a  King’s  or  Prin¬ 
ces  Houfe,  whofe  Bufinefs  is  to  Diftribute  Alms  to 
the  Poor;  he  hath  Forfiture  of  all  Deodands  and 
the  Goods  of  Felous  de  fe ,  which  he  is  to  Dilpofe  oft 
to  the  Poor  Terms  de  lay  39. 

ALNAGER,  Aulnager ;  properly  one  that  Mea- 
fureth  Cloth  by  the  Ell,  the  doing  of  which  is 
Alnagc.  He  is  a  publick  Sworn  Officer  of  the 
King,  who  either  by  himfelf  or  his  Deputy  looks 
to  the  Aflize  of  Woollen  Cloth  throughout  the 
Kingdom,  and  to  the  Seals  for  that  purpofe  or¬ 
dain’d.  Now  there  are  three  Officers  belonging 
to  this  Affair,  the  Searcher ,-  the  Meafurer,  and  the 
Alnager  ;  which  Iaft  is  now  become  the  Colle&or 
of  the  SuWIdy  granted  to  the  Crown  by  feveral 
Statutes. 

ALOOF,  is  a  Sea  Term  fignifying  as  much  as 
keep  your  Luff ;  beiag  a  Word  of  Command  from 
him  that  Conns ,  to  the  Man  at  the  Helm  to  keep 
the  Ship  near  the  Wind,  when  fhe  Sails  upon  a 
Quarter  Wind. 

ATOPEX,  is  by  fome  Writers,  a  Term  us’d 
for  the  Mufcle  Pfoas . 

ALTITUDE  of  the  Eye  in  Perfpc&ive ;  See 
Height.  Vol.  IL 
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ALTITUDE  of  the  Sun.  To  find  it  readily  I 
at  any  time  without  a  Quadrant  or  fuch  Ukp  Inftru- 
nient. 

On  any  plain  Place  eredt  a  Pin  or  Wire  per¬ 
pendicularly  as  in  the  point  C  :  From  which  point, 
you  had  before  with  60  of  a  Line  of  Chords,  De¬ 
scribed  the  Quadrantal  Arch  A  F,  make  C  E  equal 
to  the  Heigth  of  the  Pin  or  Wire,  and  through  E 


draw  ED  parrallel  to  C  A,  and  make  it  equal  to 
C  G  the  Length  of  the  Shadow.  Then  will  a  Ru¬ 
ler  laid  from  C  to  D,  interfedfc  the  Quadrant  in  B , 
and  B  A  is  the  Arch  of  the  Suns  Altitude,  when 
Meafur’d  on  the  Line  of  Chords. 

ALVUS,  is  the  lower  Belly;  but  in  a  Medical 
Senfe  is  lometimes  us’d  rather  for  the  State  and 
Condition  of  the  Inteftines  and  their  Contents.  If 
the  Patient  be  too  Laxative ,  they  call  it  Alvus  Li - 
quida  or  Fluida  ;  if  he  be  too  Cofiive ,  Alvus  dura ; 
and  when  he  is  So,  in  a  very  great  Degree,  Alvus 
adftrifta. 

AMABYR,  or  Amvalyr ,  was  the  Old  Cuftom 
of  the  Pretium  virginitatis  Domino  Solvendum. 
Henry  Eajled  Arundel ,  by  Deed  Dated  31  Aug. 
3,4.  of  Phil,  and  Mar.  releas’d  this  Cuftom  to 
his  Tenants  by  the  Name  of  the  Cuftom  ol  Ama - 
hyr  and  Cher  age. 

AMAASA,  are  fuch  Pieces  of  Glals  as  are  us’d 
in  Ennammelling,  and  are  fometimes  call’d  En - 
cauda  ;  by  fome  Smalta  and  Terra  Saracenic#. 
Bruno. 

AMARACINON,  is  a  very  precious  Oyntment 
prepared  with  Rich  Oyls  and  highly  Aromatick 
Spices. 

AMBIGENAL  Hyperbola  ,  is  an  Hyperbola 
which  hath  one  of  its  Infinite  Legs  infcrib’d  in  it 
and  the  other  circumfcrib’d  about  it. 

AMERCEMENT,  Dr.  Kennet,  in  the  Gloffary 
at  the  End  of  his  Parochial  Antiquities ,  ftiews  that 
Amerciamentum  is  a  Pecuniary  Punilhment  impos’d 
upon  Offenders  a  la  mercie ,  at  the  Mercy  of  the 
Court ;  and  therefore  in  our  Law  is  frequently 
calfd  Miferi  cordia ,  and  there  is  this  ftated  diffe¬ 
rence  between  Fines  and  Amercements  ;  Fines  are 
Punilhments  certain  and  determin’d  by  fome  Sta¬ 
tute  ;  but  Amercements  are  Arbitrary  Impofitions 
proportion’d  to  the  Fault,  at  the  Difcretion  of  the 

C0AMSTHYSTA,  are  fuch  Medicines  as  will 
prefer  Men  from  being  foon  inebrias'd  with  Wine 
or  ftrong  Liquor.  Bruno. 


AMMONION,  is  by  fome  Writers  us’d  for 
Collyrium.  Which  See. 

AMPHORA,  was  anciently  a  Meafure  of  Ca¬ 
pacity,  fometimes  call’d  x,g/2<*/u/oiy  and  was  of  z 
Sorts  ;  the  Italian  Amphora ,  which  Gallen  faith, 
held  72,  Pound  of  Water:  The  Atticl^  Amphora, 
which  was  larger,  and  was  call  d  jxe'/f#?©-..  See 
Heights  and  Meafures. 

ANALEMMA,  when  all  the  whole  Furniture 
of  this  Kind  of  Proje&ion  is  drawn  on  a  large 
Plate  of  Brafs  or  Wood ;  with  an  Horizon  and 
Curfor  fitted  to  it  ;  Than  that  Inftrument  is 
call’d  an  Analemma ;  and  is  indeed  a  very  ufeful 
one.  For  by  it  may  readily  and  Univerfally  be 
found,  fuch  Things  as  thefe  : 

I.  Having  the  Pole's  Height  and  Day  of  the  Month ; 

to  find  the  Time  of  the  Suns  Effing  and  Setting, , 

and  confequently  the  Length  of  Day  and  Flight  4- 

ny  where. 

Count  the  Latitude  from  the  Polar  point  where 
all  the  Elliptical  Meridians  meet  either  N  or  S,  as 
fuppofe  49  deg.' and  bring  the  Fiducial  Edge  of  the 
Horizon  to  that  degree  of  Latitude  in  the  Limb. 
And  mark  where  the  Horizon  cuts  the  Parallel  for 
that  Day;  as  fuppofe  April  20.  or  when  the  Sun 
enters  into  &.  Oblerve  alfo  which  of  the  Hour 
Circles  that  Point  of  Interfedlion  is  neareft  to; 
and  that  will  give  you  the  Time  of  the  Sun’s  Rifing, 
in  this  Cafe  about  five  or  a  little  after ;  and  there¬ 
fore  it  will  Sett  as  much  before  7.  The  Time  of 
its  Setting  being  doubl’d  gives  the  length  of  the 
Day  ;  and  that  of  its  Rifing  doubl’d,  gives  the 
length  of  the  Night. 

II.  To  find  the  Length  of  the  lengejl  Day  in  any 

Latitude. 

Bring  the  moveable  Horizon  to  the  Pole’s  Height 
in  the  Limb  as  before  ;  and  then  mark  the  point 
where  it  cuts  the  Parallels  of  eg  or  v$;  (according 
as  your  Latitude  is  North  or  South)  and  then  Ob- 
ferve  which  of  the  Hour  Circles  is  neateft  to  that 
Point  of  Interfedlion  as  before. 

III.  Having  the  Latitude ,  Suns  Place ,  and  Altitude 

to  find  the  Hour  of  the  Day. 

Bring  the  Horizon  to  the  Latitude,  fuppofe  as 
before  49  deg.  N.  and  the  Suns  Place  being  co  of 
(5  and  his  Altitude  oblerv’d  by  a  Quadrant  or  o- 
therwife  1 8  deg.  Then  fince  the  Degrees  of  the 
Curfor  denote  the  feveral  Parallels  of  Altitude, 
move  the  Curfor  till  1 8  deg.  on  it,  will  juft  cut 
the  Parallel  of  00  &  or  April  20.  for  then  that 
Hour  Circle,  which  ( as  before )  is  next  the  Point 
of  Interfe&ion,  will  ftiew  the  Titne  of  the  Day, 
which  in  this  Inftance  will  be  either  (even  in  the 
Morning  or  five  in  the  Afternoon.  And  this  will 
give  the  Hour  very  well,  except  between  1 1  and 
12  ;  and  12  and  1,  where  the  Hour  Circles  run  a 
little  too  clofe  to  Ihew  it  exacftly. 

How  to  find  the  Sun’s  Declination ,  EJght  Afcen- 
fion,  Altitude ,  Azimuth  and  Hour ,  8cc.  by  a  ready 
and  eafy  Projedfion  of  Part  of  the  Annaletna  -3  you 
will  find  under  thefe  Words. 

ANALYSIS  of  Infinites.  See  Fluxions  and  Ge¬ 
ometry. 

ANCESTOR.  The  Law  diftinguifhes  between 
Ancedor  and  Predecejfor ;  the  former  being  applied 
to  a  Natural  Perfon  ;  as  A.  B .  and  his  Ancefier ; 
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the  latter  to  a  Body  Politick  or  Corporate;  as 
a  Biftior  and  his  Predeceffors. 

Tho*  the  Word  Anteceffor,  whence  Ancejter  is  de¬ 
riv’d,  is  not  applied  to  the  Ancefior  of  a  Family, 
but  to  the  Prepoffeffor  of  an  Eftate,  or  a  Prede- 
ceifor  in  Office.  Ancejlrel  Homage,  is  fuch  Ho¬ 
mage  as  hath  been  perform’d  by  our  Ancefiors. 

ANCHORS,  in  Arcbi tenure,  is  a  certain  kind 
of  Carving,  in  the  Form  of  an  Anchor  or  Arrow 
Head,  which  is  placed  by  way  of  Ornament  to  the 
Boultins  ot  Capitals  of  the  Tufcan,  Dor icl <.  and 
Orders ;  and  alfo  to  the  Boultins  of  Bed 
Mouldings,  of  the  Doricl^,  lowland  Corinthian 
Corniffies.  The  Anchors  and  Eggs  being  placed 
Alternately. 

ANCIENT  Demefne  or  Demdyn ,  Is  a  certain 
Tenure  whereby  all  Mannors  belonging  to  the 
Crown  in  St.  Edwards  or  William  the  Conqueror  s 
Time  were  held.  The  Numbers  and  Names,  C Sc. 
of  fuch  Mannors  were  entred  by  the  Conqueror,  \n 
a  Book  call’d  Dooms-day  Book,  and  now  remain¬ 
ing  in  the  Exchequor,  fo  that  fuch  Lands  as  by 
that  Book  appear’d  to  have  belong’d  to  the  Crown 
at  that  Time,  are  call’d  Ancient  Demefne.  1  he 
Tenants  in  Ancient  Demefne  are  of  two  forts ;  one 
that  hold  their  Lands  frankly  by  Charter,  the  other 
by  Copy  of  Court  Roll,  or  by  the  Verge  at  the 
Will  of  the  Lord ;  according  to  the  Cuftom  of  the 
Mannor.  The  Advantages  of  this  Tenure ;  are 
i.  That  Tenants  holding  by  Charter  cannot  be 
rightfully  impleaded  out  of  their  Mannor  ;  and 
when  they  are,  they  may  abate  the  Writ  by  Plea* 
ding  the  Tenure,  2.  They  are  ftee  from  Toll  for 
all  things  relating  to  their  Lively-hood  and  Hus¬ 
bandry  :  Nor  can  they  be  impannelled  upon  any 

ANCONY,  is  the  Term  in  the  Iron  Works  for 
a  Bloom,  wrought  into  the  Figure  of  a  flat  Iron 
Barr  of  about  three  Foot  long,  with  two  Square 
rough  Knobs,  one  at  each  end,  which  are  after¬ 
wards  to  be  wrought  at  the  Chafery .  See  Iron. 

ANGARIA,  was  formerly  the  Word  for  any 
troublefome  or  Vexatious  Duty  or  Service  paid  by 
the  Tenant  to  the  Lord. 

ANGtL,  the  Name  of  a  Gold  Coin  in  Eng - 
land,  which  feems  to  be  fo  call’d  from  the  Figure 
of  an  Angel  impreft  upon  it,  its  Value  in  i  H.  6. 
was  6  s.  Kd.  in  i  H.  8.  q  s.  6d.  in  34  H.  8.  8  /. 
in  6  Ed.  6.  10  s.  and  the  half  Angel,  or  as  it  was 
fotnetimes  call’d  the  Angelet ,  was  the  Moity  of  this 
Chron.  Preciof. 

ANGLE  of  Inclination  of  the  Plane  of  a  Pla¬ 
nets  or  Comets  Orbit,  to  that  of  the  Ecliptick,  is 
the  Angle  made  by  the  Interfe&ion  of  the  Planes 
of  thofe  two  Orbits.  For  the  Orbits  of  the  Pla¬ 
nets  are  by  no  means  all  in  the  fame  Plane,  but  di- 
verfely  inclined  to  one  another  and  to  the  Orbit  of 
the  Barth  ;  which  is  taken  for  the  Standard  and  is 
call’d  the  Plane  of  the  Ecliptick,  in  the  N.  Aftro- 
nomy.  And  to  this  Plane  the  Planes  of  the  Pri¬ 
mary  Planets  Orbits  are  thus  inclin’d.  The  Angle 
of  Satums  Orbit  with  the  Earths  Orbit  is  2\  30'. 
That  of  Jupiter  is  1  \  20'.  That  of  Mars  a  little 
lefs  than  2  Degrees.  That  of  Venus  a  little  more 
than  V.  20 '.  And  that  of  Mercury  almoft  q°.  00. 

ANGUINEAL  Hyperbola,  is  one  of  an  Eell-like 
Figure  which  cuts  its  Afymptote  with  contrary 
Flexions,  and  is  produced  both  ways  with  contrary 
Legs.  SeeCuroes. 

ANGULAR  Motion ,  in  Aftronomy,  is  the  en- 
creafe  of  the  Diftance  between  any  two  Planets 
Revolving  round  any  Body  as  the  Center  of 


their  Motion  ;  and  is  exprefs’d  by  two  Right  Lines 
drawn  from  the  laid  Cenrer  to  the  Revolving  Bo¬ 
dies,  which  will  open  wider,  and  confequently 
grow  greater,  as  the  Revolving  Bodies  part  farther 
and  farther  from  one  another. 

ANIMAL  Secretion,  is  that  A<5tion  in  an  Ani¬ 
mal  Body,  whereby,  by  means  of  the  Glands  all 
proper  Separations  of  Particles,  proper  to  be  Se¬ 
cerned  or  Separated  from  the  Blood,  are  made, 
throughout  its  whole  Courfe  of  Circulation.  How 
thefe  Secretions  are  every  where  made  in  the  Body, 
’tis  of  very  great  Ufe  to  underftand  ;  and  fome 
of  our  Modern  Phyficians  who  have  apply  d  them- 
felves  to  confider  the  wonderful  Machine  of  a 
Human  Body  Geometrically  and  Mechanically, 
have  made  great  Advances  this  way  ;  fuch  as  Bo - 
relli,  Bellini ,  Baglivi ,  Pitciirne,  Cheyne,  Wain - 
wright,  8cc.  from  whom  you  have  the  following 
Account  of  this  Important  Affair. 

The  Nature  of  Secretions  in  general,  depends  up¬ 
on  thefe  Three  Things.  ( 1.)  The  Different  Dia¬ 
meter  of  the  Orifite  of  the  Secretory  Dull ;  for  there¬ 
by  all  Particles  whofe  Diameters  are  greater  than 
thofe  of  the  Dudfcs,  muft  be  excluded  ;  and  It 
may  be  concluded  that  any  Peccant  or  Morbifkk 
Matter  may  be  Evacuated  therefore  by  any  of  the 
Glands,  provided  that  their  Orifices  be  but  fuffici- 
endy  enlarg’d,  together  with  the  Diameters  of  the 
Secretory  Dudfcs. 

( 2. )  The  Different  Angle  which  the  Secretory  Du  El 
makes  with  the  Trunk,  of  the  Artery.  For  all  Fluids 
prefs  the  Sides  of  the  containing  Veffels  in  a  Di¬ 
rection  perpendicular  to  its  Sides ;  and  this  is  e- 
vident  in  the  Pulfation  of  the  Arteries,  fince  ’tis  to 
that  Preffure,  that  this  Pulfation  is  owing.  It  is 
like  wife  evident  that  the  Blood  is  urg’d  forward  by 
the  force  of  the  Heart ;  So  that  this  Motion  of  Se¬ 
cretion  muft  be  Compounded  of  both  thefe  Mo¬ 
tions.  Now  this  Lateral  Preffure ,  is  greater  when 
the  Velocity  of  the  Longitudinal  Motion  is  fo  too ; 
but  yet  ’tis  not  in  the  Proportion  of  this  Velocity. 
For  the  Lateral  Preffure  is  confiderable,  even  when 
the  Fluid  is  at  reft  ;  being  then  in  proportion  to 
the  Specifick  Gravity  of  the  Fluid*  And  in  a 
Fluid,  like  the  Blood  in  the  Arteries,  which  is 
urg’d  by  a  Longitudinal  Direction,  this  Lateral 
Preffure  is  in  a  Compound  Proportion  of  both  s 
From  whence  it  will  follow,  that  if  two  Particles 
of  equal  Diameters,  but  of  unequal  Specifick  Gra¬ 
vity  do  arrive,  with  the  fame  Velocity,  at  an  Ori¬ 
fice  capable  of  admitting  them,  yet  they  will  not 
both  enter  it  and  pafs,  bccaufe  their  Motion  of  Di- 
region  is  different.  So  that  this  Diverfity  in  the 
Angles,  which  thefe  Duds  make  with  the  Trunk 
of  the  Artery,  feems  altogether  neceffary  to  ac¬ 
count  for  the  poffible  Diverfities  of  Secerned  Fluids, 
even  fuppofing  their  Diameters  and  Figures  to  be 
the  fame :  For  no  doubt  the  Blood  is  a  Heterogene¬ 
ous  Fluid,  and  contains  parts  of  very  different  Speci¬ 
fick  Gravities,  Cohaefions  and  Denfities :  Whereas 
the  Separated  Fluid  muft  be  Homogeneous ,  in  order 
to  perform  the  uniform  Fnu&ions  of  Life. 

(  3. )  The  different  Velocities  with  which  the  Blood 
arives  at  the  Orifices  of  thefe  Secretory  Duds.  For 
fince  the  Secretions  are  made  in  form  of  a  Fluid, 
no  poffible  Reafou  can  be  affign’d,  why  fince  Ani¬ 
mals  have  a  foft  loofe  Texture  and  Union  of  the 
Solid  Parts,  and  why  one  part  of  the  Body  is  of  a 
Tender,  Loofe,  eafily  Separable  Texture,  and 
others  of  an  Harder,  Firmer  and  more  Clofe  Co- 
haefion  ;  but  this  different  Vel  acity  of  the  Blood,  at 
the  Orifices  of  the  Secretory  Duds.  And  tho’  the 
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Diverfity  of  the  Diameters  of  thefe  Duds,  is  cer¬ 
tainly  that  which  is  of  the  greateft  Moment  in  this 
Affair  of  Secretion  $  yet  ’tis  impoflible  to  account 
for  the  Similarity  of  the  Secerned  Fluids  from  one 
fo  Heterogeneous ,  as  the  Blood  is  from  this  alone  l 
Since  all  Particles  of  never  fo  different  Kinds  and 
Natures  will  be  indifferently  feparated  there,  if 
their  Diameters  are  lels  than  thole  of  the  Secretory 
duels  and  their  Dircftion  right. 

Again,  more  particularly  from  what  the  above 
mention’d  Authors  have  delivei’d,  fuch  Propofiti- 
ons  as  thefe  may  be  Eftablilh  d. 

I.  T hat  of  an  Heterogeneous  Fluid  at  reft  in  the 
Body ,  and  equally  Vreft  the  moft  Liquid  Part,  muft  be 
forc'd  out  firft.  II.  That  of  fuch  an  Heterogeneous 
Fluid,  as  the  Blood,  when  it  Stagnates  its  heavy 
Parts* will  precipitate,  and  its  Light  be  Elevated, 
and  all  will  take  place  according  to  their  Specifick 
Gravities.  And  when  it  doth  not  Stagnate,  the  Se- 
Deration  of  the  Heavy  Parts  from  the  Light,  will 
be  in  proportion  to  the  Slownefs  of  the  Motion  of 
the  Fluid.  III.  The  Red  Fibrous  part  of  the 
Blood  on  its  Stagnation,  retires  to  its  Center  and 
forces  the  Serum  to  the  Sides  of  the  Veffel,  which 
contains  them,  and  from  thefe  i  Propofitions  it  will 
follow,  that  the  Slower  the  Bloods  Motion  is,  the 
more  Serum  will  be  feparated  from  it,  ceteris  paribus. 
IV.  The  moft  vifeid  Parts  of  the  Serum  are  the 
heigheft,  vi$.  fuch  as  are  feparated  in  the  Glands 
of  the  Nofe,  Mouth,  Palate,  Windpipe,  Stomach, 
Guts  &c.  becaufe  thefe  Swim  in  Water  which  is 
lighter  than  Serum.  V.  Fluids  refift  the  Motion 
of  fuch  Bodies  moft,  whofe  Surfaces  are  greater 
in  Proportion  to  their  Solidities  ;  or  whofe  Speci¬ 
fick  Gravities  are  the  leaft.  Wherefore  the  moft 
Vifeid  part  of  the  Serum  muft  be  the  leaft  Sufcep- 
tible  of  Motion,  or  muft  be  moved  with  the  grea¬ 
teft  Difficulty  thro*  the  Arteries.  VI.  A  Fluid 
forc’d  thro*  a  Concave  Cylinder  (and  much  more 
fo,  thro’  a  Concave  Cone)  moves  with  greater  Ce¬ 
lerity  at  the  Axis  than  at  the  Sides.  This  Baglivi 
faith  he  hath  obferv’d  in  the  Arteries  of  Frogs: 
Wherefore  the  lighted  Parts  being  leaft  Sufceptible 
of  Motion,  will  be  forc’d  to  the  Sides  of  the  Ar¬ 
teries  where  there  is  the  leaft  Motion  :  So  that 
where  there  is  the  leaft  Motion,  there  will  the 
Lighteft  or  moft  Vifeid  part  of  the  Sarum  be  fepa¬ 
rated,  and  from  hence  it  will  follow  alfo,  That  the 
Vifcidity  of  the  Separated  Fluid  will  be  Reciprocally, 
as  the  Celerity  of  the  Blood  at  the  Orifice  of  the  Se¬ 
parating  Canal .  Again,  Since  Bellini  hath  prov’d 
that  the  Velocity  of  the  Blood,  at  the  Orifice  of  the 
Secretory  Duft,  is  as  the  Number  of  Plications, 
Folds  or  Turns  in  the  Complicated  Artery  (Prop. 
40.  deMotu  Cordis.)  Therefore  the  Vifcidity  of  the 
Secerned  Matter ,  will  be  alfo  as  the  Number  of  Pli¬ 
cations  in  the  Complicated  Artery.  VII.  When  the 
Motion  of  the  Blood  is  too  Slow,  the  moft  Serous 
part  is  thrown  on  thofe  Arteries,  which  are  the 
Smalleft,  moft  Complicated,  or  at  the  Greateft 
Diftance  from  the  Heart.  VIII.  The  Inteftines  in 
an  Animal,  are  a  Gland ,  and  the  LaSeals  are  the 
Secretory  Veffels.  IX.  The  Orifices  of  the  Execu¬ 
tory  Veffels  of  any  Gland  are  Circular,  becaufe  all 
the  Veffels  of  the  Body,  in  which  the  Blood  or  0- 
ther  Fluids  move,  are  either  Hollow  Cylinders  or 
Cones :  for  the  Preffure  of  a  Fluid,  being  always 
Normal  to  the  Sides  of  the  containing  Veffel  , 
and  being  at  equal  Diftances  from  the  Center,  the 
Sides  muft  be  every  where  equally  Diffracted, 
vi^  a  Section  perpendicular  to  the  Axis  of  the 
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Veffel  muft  be  a  Circle,  and  therefore  the  Veffel 
muft  be  cither  of  a  Cylindrick,  or  Conical  Figure. 
Now  from  hence  it  will  follow,  that  the  Orifices  of 
Secretory  Duds  of  different  Glands,  differing  not 
in  Figure  but  onlftrin  Magnitude,  The  Fluids  Sepa¬ 
rated  in  Different  Glands  will  differ  only  in  Degrees 
of  C chiffon  and  Fluidity.  X.  The  Relaxed  Coat  of 
any  Gland  encreafes  the  Vifcidity  of  the  Secerned  Mat¬ 
ter,  Vice  verfa.  The  reafon  of  which  is,  that  the 
Matter  will  grow  much  more  Vifeid,  by  ftaying 
longer  in  the  Gland,  the  thin  Parts  being  Evapo¬ 
rated  by  the  Heat  of  the  Body.  XI.  Such  Glands 
whofe  Compounding  Arteries  are  moft  Complicated !,■ 
Secerne  the  moft  Vifeid  Matter  from  the  Btood  $  for 
in  thefe  Arteries,  the  Refiftance  being  greater  than 
in  Strait  ones,  the  Motion  of  the  Blood  muft  be 
Slower  in  Proportion  to  the  Number  of  their  Plica¬ 
tions  j  and  where  the  Blood  runs  Sloweft ,  its  Vifcidi¬ 
ty  will  be  Greateft ,  &c.  XII.  The  Quantity  of  Fluid 
Matter  Seq  crated  in  any  Gland ,  is  in  Compound  Pro¬ 
portion  of  the  Quantity  of  the  Blood  ;  its  Celerity  at 
the  Orifices  of  the  Excretory  Veffels,  and  the  widenefs 
of  thefe  Orifices  dir  eft  ly,  and  the  Vifcidity  of  the 
Blood  Reciprocally.  XIII.  An  encr eas'd  Quantity  of 
Blood  encreafes  the  Fluid  Secretions ,  in  a  Proportion 
greater  than  the  Vifeid ,  and  a  decreas’d  Quantity  will 
leffen  the  Fluid  Secretions  more  than  the  Vifeid . 
XXV.  An  encreas’d  Celerity  of  the  Bloods  Motion 
encreafes  the  Fluid  Secretion,  more  than  the  Vifeid,  & 
vice  verfa.  XV.  An  Vnherfal  Enlargement  of  the 
Orifices  of  all  the  Glands,  encreafes  the  Fluid  Secre¬ 
tions,  8cc.  8c  vice  verfa.  XVI.  An  encreas’d  Vilci- 
dity  of  the  Blood,  decreafeth  the  Fluid  Secretions  more 
than  the  Vifeid ,  &  vice  verla,  an  encreas’d  Fluidity 
encreafeth  the  Fluid  Secretion  more  than  the  Vil- 
feid  ones.  See  Dr.  Moreland's  Letter  to  Dr.  Mead 
about  the  Secretions  in  an  Animal  Body.  Pbilof. 
Tranf  N.  183.  See  alfo  an  Account  of  the  Na¬ 
ture  of  Animal  Secretion  by  Franfcifcus  Spolatus  in 
the  Leipficl Alls  of  Nov .  1687. 

ANNIVERSARY,  was  called  by  our  Fore* 
fathers  a  Tear-Day  and  a  Mind-Day ,  i.  e.  a  Memo¬ 
rial-Day  ;  and  is  properly  the  Yearly  return  of  the 
Day  of  the  Death  of  any  Perfon  :  And  this  Day 
the  Religious  regiftred  in  their  Obitual  or  Mar- 
tyrology,  and  Annually  obferved  in  Gratitude  to 
their  Founders  and  Benefactors. 

ANNUALIA.  The  Learned  Author  of  the 
Chron.  Preciofum,  faith,  that  thefe  were  fuch  Ob¬ 
lations  as  were  made  by  the  Relations  of  deceas’d 
Perfons  on  the  Day  of  their  Deaths  every  Year  : 
Which  Day  our  Forefathers  called  the  Tears  Day  or 
Tears  Mind  ;  and  on  it  Mafs  was  Celebrated  with 
very  great  Solemnity. 

ANNUITY  :  For  the  Recovery  of  an  Annuity 
no  Action  lies,  but  only  a  Writ  of  Annuity  againft 
the  Grantor ,  his  Heir,  or  Succeffors. 

ANNULETS  in  Architecture  ;  this  (Ignifies  a 
narrow  flat  Moulding  which  is  common  to  other 
Parts  of  a  Column,  the  Bafes,  C §c.  as  well  as  the 
Capital.  And  ’tis  the  fame  Member  which  fome- 
times  is  called  a  Fillet,  a  Liftelle,  a  Ceindure ,  a 
Super citium,  Lifte,  Tince ,  Square,  and  Rabit. 

ANTAi,  the  fame  with  Antes. 
ANTIPAsGMENTS,  in  Architecture,  are  the 
Ornaments  or  Gamilhings  in  Carved  Work 
which  are  fet  on  Architraves,  whether  of  Wood  or 
Stone. 

ANTIPATHY,  is  properly  an  Affection  of  a 
contrary  Nature  to  another  ;  and  therefore  what 
we  do  in  a  very  high  Degree  diflike  or  have  an 
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Averfion  againft,  we  fay  we  have  an  Antipathyxo. 

"Vis  ealy  to  lee  that  this  may  have  place  in  the 
Affections  and  Pallions  of  Mankind ;  but  whether 
*here  be  any  fuch  thing  in  the  Properties  of  Natu¬ 
ral  Bodies,  hath  been  queftioned ;  and  I  think, 
as  Dr.  Hook  hath  long  fince  obierved,  the  Effects 
which  fome  have  thought  owing  to  lome  fecret 
Antipathies  in  the  Natures  of  things,  ought  rather 
to  be  afcribed  to  an  Incongruity  :  See  Congruity. 

ANTIQUE,  is  a  Word  much  ufed  by  Archi¬ 
tects,  Sculptors,  and  Painters ;  and  by  it  they  mean 
all  the  Ancient  Pieces  of  Architecture,  Sculpture, 
and  Painting  from  the  Time  of  Alexander  the  Great 
to  the  Irruption  of  the  Goths  ;  as  alfo  Intaglias 
within  that  Time  :  All  which  they  call  Antique  ; 
and  whatever  is  done  in  Imitation  of  the  Great 
Matters  of  that  Age,  they  fay  is  after  the  Antique 


^APERTIONS,  in  Architecture,  are  the  Open¬ 
ings  in  any  Buildings ;  loch .as  Doors,  Windows, 
Stait-cafes,  Chimneys,  Outlets  or  Inkts  for  Light, 


APHRODITARIUM,  is  a  dry  Medicine  made 
of  an  equal  Weight  of  Frankincenfe,  Pomegra¬ 
nate  Cerufs,  Meal,  and  Scales  of  Brafs  5  and  Ga¬ 
len  calls  a  kind  of  Collyrium  by  this  Name. 

APHROGEDA,  is  Milk  beat  into  an  entire 
Froth,  and  was  a  Medicine  ufed  by  Galen. 

APRON,  is  a  piece  of  Lead  which  laps  over  or 
covers  the  Vent  or  Touch-hole  of  a  great  Gun. 

ApPETITUS  Cartinuty  is  an  Inordinate  extra¬ 
vagant  Hunger,  to  the  Degree  of  a  Difeafe,  fo  that 
Men  come  to  Devour  every  Thing  like  Dogs. 
*Tis  attended  with  a  Lienteria  ufual  y,  or  fome 
fuch  Cceliacal  Flux,  by  which  it  is  diftmguifh  d 
from  Auwfc.  us  call'd  fometiiqes  Phdgedasna. 

appropriation,  is  the  Granting  a  Paro¬ 
chial  Church,  or  the  great  Tithes  and  better  Pro¬ 
fits,  ad  Proprios  ufus,  to  the  proper  ufe  of  lome  Re¬ 
ligious  Houfe,  to  enjoy  for  ever  “  Whence  it  was 

call’d  Perpetuum  Beneficium. 

ARCHES,  are  part  of  the  inward  fupport  of 
any  Superftructure,  and  they  are  either  Circular, 
Ecliptical  or  Streight.  Of  the  Circular  Arches 
fome  are  exactly  Semi-circular,  as  the  Arches  of 
Bridges,  Sc.  fome  are  fuch  as  the  Work-men  call 
Skeen  or  Scheme ,  which  are  flatter  Arches,  lets  than 
a  Semi-circle.  Some  Circular  Arches  are  fuch  as 
thofe  m  our  Gothitk  Buildings,  dt  Tar#  S  dt  quar¬ 
to  acuto,  as  the  Italians  call  them  or  as  we  lay  of 
the  third  and  fourth  Point .  Becaufe  they  confift  of 
two  Arches  of  a  Circle  (meeting  in  an  Angle  at 
the  Top)  and  drawn  from  the  Divifion  of  a  Chord 
into  three  or  four,  or  more  Parts  at  plealure.  El¬ 
liptical  Arches  were  formerly  much  us  d  lnftead  of 
Mantle  Trees  in  Chimneys :  They  had  a .Key^one, 
and  Chaptrels  or  ImpoJlsf  and  confifted  of  two 
Hanfes  and  a  Scheme.  Strait  Archcsz.ro  us  d  over 
Windows  and  Doors,  Sc.  having  plain  ftrait  Edges 
both  upper  apd  under  ;  thefe  Edges  are  parallel, 
but  both  the  Ends  and  Joints  do  all  point  towards 
a  certain  Center.  They  are  now  ufually  about  a 
Brick  and  a  half  thick,  which  when  rubbed  is 
about  ii  Inches.  The  Work-men  call  the  Le¬ 
velling  End  of  this  Aren  the  Skew-back,  aud 
level  Joints  between  the  Courfes  of  Bricks  in  the 

Arch,  they  call  the  Sommering. 

ARCHES,  the  Judge  of  the  Court  of  the  Ar¬ 
ches  is  call’d  the  Dean  of  the  Arches ,  or  th e  Official 
of  the  Arches  Court ,  See.  with  this  Ojficialty  i&  com¬ 
monly  joined  a  peculiar  Jurifdiction  of  13  Parimcs 
in  London ,  Term’d  a  Deanery,  And  exempt  from 

Voi.  IL 


the  Authority  of  the  Bifliop  of  London t  and  belon¬ 
ging  to  the  Archbifhop  of  Canterbury  :  Of  which 
the  Parifh  of  Bum  is  one,  and  the  principal,  becaufe 
the  Court  is  kept  there.  Others  think  he  was  firft 
call'd  the  Dean  of  the  Arches ,  becaufe  the  Official 
to  the  Archbifhop  being  many  times  employ’d  a- 
broad  in  Embaffies  for  the  King  and  Realm,  the 
Dean  of  the  Arches  was  his  Subftirute  in  this  Court, 
and  by  that  means  the  Names  became  confounded. 
The  Jurifdktion  of  this  Judge  is  ordinary  and  ex¬ 
tended!  it  fell  thro*  the  whole  Province  of  Can¬ 
terbury ;  fo  that  on  any  Appeal  made,  he  forthwith, 
and  without  any  farther  Examination  of  the  Caufe, 
fends  out  his  Citation  to  the  Appellee,  and  his  In¬ 
hibition  to  the  Judge  from  whom  the  Appeal  was 
made.  Vid.  Hifior.  de  Antiqu.  Ecclef  Britan. 
and  4.  part  of  Injlit.  Folio  337.  Sc. 

ARCH-DEACON,  being  only  a  Perfon  chofe 
out  of  thofe  Deacons  which  were  originally  the 
Attendants  on,  and  Servants  to  the  Bifhop  in  Spi¬ 
ritual  Affairs,  at  firft  was  a  perfon  employ’d  by  the 
Bifhop  in  more  fervile  Ufes,  and  he  always  was  in 
Sub-fervience  to  the  Urbans  or  Rural  Deans  of 
Chriftianity,  to  whom-  Arch-Deacons  were  aS 
much  inferior  as  their  Order  of  Deacon  was  to 
that  of  Prieft.  Till  by  the  Advantages  of  a  Per- 
fonal  Attendance  on  the  Bifhop,  and  a  delegation 
to  examine  and  report  fome  Caufes,  and  a  Com- 
miffion  to  vifit  fome  remoter  parts  of  a  Diocefe, 
their  Power  and  Dignity  was  advanc'd  above  the 
Arch-Presbyter  or  Dean:  Dr.  JKjnnets  Gloffary. 
*Tis  now  allow’d  that  Archdeacons  have  a  Power, 
not  only  to  Vifit,  but  to  Sufpend,  Excommunicate, 
and  in  many  places  to  Prove  Wills,  and  jin  fome  to 
Inftitute  to  Benefices.’Tis  one  part  of  theArch-Dea- 
con’s  Office  to  Induct  all  Clerks  into  their  Benefi¬ 
ces  within  his  Jurifdiction,  and  by  the  Act  of 
Uniformity  he  is  now  obliged  to  be  in  Priefts  Or¬ 
ders. 

ARCHITECTURE.  Some  Writers  on  this 
Subject. 

Vitruvius  in  Latin  at  Amfterdam  1 649.  Foh 

In  Englijh  by  Mr.  Chriftopher  IVafe. 

In  French  by  Mr.  Claude\PerraultyPark  1673.  FoL 

Coiirfe  d'  Architecture  Enfeigni  dans  /’  Academic 
Royal  d'  Architecture.  Par  Mr.  Fran.  BlondelIt  a 
Paris  i  675.  Fol, 

Mr.  Evelyns  Parallel  of  Architecture,  laft  Edit.' 
1706.  Lond.  Fol . 

Adami  Boecleri  ArchiteCtura  curicfa  nova  curh 
multis  Figuris.  Norimberg. 

rf;  Albert  Dureri ,  ArchiteSura  S  Geometria.  Park 
1535- 

Potft  s  Architedhire  ki  2  Vot.  Fol.  in  Latin  and 
Italian9  and  lately  done  into  Entfifh. 

U  Architecture  par  Jacques  Androuet  du  Cerceau 
Park  x 6 1 5. 

V  ArchiteSura  d'  Andria  Palladio  Venet.  1 642; 
con  Fig.  This  is  Tranflated  into  Englijh. 

Vitruvius  and  Vignola ,  abridged  by  Mr.  PeraUlt . 

Palladios' s  Architecture. 

Sf  >  Archice&ure. 

ARCHIVES,  are  the  Rolls,  Chancery ,  Exchequer 
Office ,  or  any  places  where  Ancient  Records,  Char¬ 
ters  and  Evidences  are  kept. 

ARCH-PRESBYTER  ,  the  fame  with  Rural 
Deans. 

ARCUALIA  OJfa,  are  the  Bones  of  the  Sinci¬ 
put  y  and  according  to  Barthol.  were  the  OJfa  Tern- 
porum .  And  the  Coronal  Suture ,  is  by  fome^ Wri¬ 
ters  call'd  alfo  Arcualk,  ,  _  .  _ 
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A  Table  Of  the  Equation  of  Days  made  from  the  two  preceding  ones \  A  Table  of  the  Equation  of  Days  made  from  the  two  preceding  ones, 


The  former  Equation  of  apparent  Time.  The  latter  Equation  of  the  Apparent  Time. 

Subtract  from  the  Apparent  Time ,  if  it  be  the  Suns  mean  Anamoty  SubtraElfrom  the  Apparent  Time ,  if  it  be  the  Sun's  Place. 
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The  Vfes  of  the  Astronomical  Tables,  in 

•  the  Calculation  of  Eclipfes,  &C. 


DEfore  I  fliew  you  the  Method  of  the  Calcula- 
■*“*  tion  of  theNExa<R  Time  of  the  Eclipfes  of  the 
Sun  and  Moon  ;  it  will  be  proper  to  premife  thefe 
Obfervations  by  way  of  Lemmata  :  As  Mr  tVhiflon 
hath  done  in  his  Praleft  Afironom. 

1.  That  there  is  this  great  difference  between  an 
Eclipfe  of  the  Sun  and  of  the  Moon  :  That  a  Lunar 
Eclipfeis  the  fame  entirely,  from  what  part  of  the 
Earth  foever  it  be  lookt  upon,  and  doth  not  receive 
any  alteration,  from  the  divers  Pofirion  of  Places 
on  the  Surface  of  the  Earth  *  for  where  there  is  a 
real  Lofsor  Deprivation  of  Light, ’tis  all  one  if  you 
look  upon  it  from  the  Equator,  or  from  the  Poles  ^ 
for  the  Beginning,  End,  and  Quantity  of  the 
Eclipfe  of  the  Moon  depends  on  real  Caufes,  and 
not  only  on  the  different  Pofition  of  the  Obferver. 
But  in  the  Sun  the  Cafe  is  quite  otherwife  :  A  So¬ 
lar  Eclipfe,  is  not  any  real  deprivation  or  lofs  of 
Light  in  him  ;  ’tis  only  a  local  interruption  of  the 
Sun’s  Light  to  Tome  particular  Places,  occafioned 
by  the  Interpofition  of  the  Moon’s  Body.  For  in 
fuch  Parts  of  the  Earth,  as  have  the  Centre  of  the 
Moon’s  Body  interpofed  between  them,  and  the 
Centre  of  the  Sun ;  there  may  be  a  Total  Solar 
Eclipfe  ;  whereas  in  Regions  lying  at  feme  di- 
ftance  fide-ways  from  thence,  the  Eclipfe  may 
be  only  Partial  and  if  they  lie  very  remote,  they 
may  not  fee  the  Sun  eclipfed  at  all.  And  there¬ 
fore  Lunar  Eclipfes  are  of  the  greateft  Ufe  in  the 
finding  the  Longitude  of  Places,  the  Obfervation 
of  thoL  of  the  Sun  being  ufelefs  for  that  Purpcfe. 

2.  There  are  univerfally  Confidereds  more  So¬ 
lar  than  Lunar  Eclipfes,  but  there  are  more  of 
the  Moon  in  any  one  particular  Place ;  for  fince 
the  Earth’s  Disl^,  is  much  greater  than  the  Disk 
of  its  Shadow  feen  at  the  Moon  ;  it  mu  ft  needs  be 
that  the  Penumbra  of  the  Moon,  fhall  fall  oftener 
into  the  broader  Disk  of  the  Earth  while  the  Sun 
is  eclipfed,  than  the  narrower  Moon  can  into  the 
narrower  Disk  of  the  Earth’s  Shadow,  while  fhe  is 
eclipfed.  But  fince  the  Eclipfes  of  the  Moon  will 
be  all  obferveable  in  the  fame  Place,  as  often 
as  fhe  is  never  fo  little  above  the  Horizon  of  that 
Place ;  whereas  fuch  of  the  Sun  only,  will  be 
vifible  any  where,  as  happen  when  the  Moon  is 
interpofed,  between  that  particular  Place  and  the 
Sun  :  ’Tis  eafily  feen,  that  in  particular  Places, 
Lunar  Eclipfes  muft  be  moft  frequent. 

3.  Total  Eclipfes  of  the  Sun  are  very  rare,  fo 
that  if  you  confider  them  with  regard  to  any  par¬ 
ticular  Pj^ce,  you  will  hardly  have  above  two  or 
three  in  the  compafs  of  an  Hundred  Years.  The 
Reafon  of  which,  is,  that  the  Vertex  or  Point  of 
the  Conical  -Shadow  of  the  Moon’s  Body,  doth 
fall  beyond  the  Earth’s  Surface,  and  fometimes 
doth  not  quite  reach  it :  Nor  is  that  ftrange, 
when  we  take  notice,  that  the  Moon  s  apparent  Dia¬ 
meter  doth  fo  little  exceed  that  of  the  Sun, 
that  it  can’t  totally  covex  or  obfeure  it,  but  only 
in  fome  very  Rare,  Total,  and  Central  Eclipfes, 


nor  in  every  Central  one  neither ;  for  if  no  Eclipfe 
happen  when  the  Sun  is  in  his  Peng.evm,  and  the 
Moon  in  her  Apog&um,  the  apparent  Diameter  of 
the  Sun  will  exceed  the  Lunar  otie,  and  fo  the 
Eclipfe  will  appear  annular,  or  the  Shadow  of 
the  Moon  will  be  environed  with  a  Ring  of  Light 
all  round  about  ic. 

4.  The  Moon  is  never  eclipfed  by  the  very  Sha¬ 
dow  of  the  Earth  it  felf,  but  only  by  that  of 
the  Earth’s  Atmofphere.  This  was  a  Propofirion 
perfectly  unknown  to  the  Ancients,  but  is  fuffi- 
ciently  apparent  and  manifeft,  from  the  Confi- 
deration  of  Refraction. 

For  thofe  Rays  of  Light  which  are  next  the 
Earth,  enter  into  its  Atmofphere,  and  then  go 
out  of  it  again  :  But  while  they  do  thus  pafs  out 
of  a  Parer  medium  into  a  Derfer ,  they  mult  by  the 
known  Laws  of  RefraCtion,  tend  towards  the  Per¬ 
pendicular  ;  nor  can  it  be  otherwife  when  they 
go  out  of  the  Atmofphere  again,  for  then  they 
will  recede  from  the  Perpendicular  ;  and  as  well 
in  the  former  Cafe  as  in  the  latter,  the  Perpendi¬ 
cular  being  changed,  they  are  inclined  the  fame 
way;  that  is,  towards  the  Axis.  And  from  this 
double  Refraction,  when  brought  to  Calculation, 
it  appears  that  thofe  Rays  of  the  Sun  ,  which  pafs 
near  the  Earth,  are  fo  infledled,  as  to  concur  in  a 
Point  long  before  they  reach,  to  the  Diftance  the 
Moon  is  placed  at. 

5.  In  Lunar  Eclipfes,  the  confideration  of  Pa* 
r  allaxes  and  fractions  hath  no  Place;  but  in  So¬ 
la'-  one’s,  tho’  there  be  not  much  regard  had  to 
the  latter,  there  muft  be  the  greareft  to  the  former . 
The  Reafon  whereof,  is,  that  with  regard  to 
RefraCtion  and  Parallax,  the  Shadow  of  the 
Earth  in  the  fame  Place  of  the  Lunar  Tranfit  is 
affeCted  after  the  fame  manner,  as  the  Moon  her 
lelf  would  be  in  palling  thro’  it ;  and  fo  produces 
no  difference  in  the  Calculation.  And  in  like 
manner  in  Solar  Eclipfes,  the  RefraCtion  of  ei¬ 
ther  the  Solar  or  Lunar  Light,  at  the  fame  Ele¬ 
vation  above  the  Earth’s  Horizon,  is  ftill  one  and 
the  fame  •,  (as  by  late  Obfervation  hath  been  af- 
certained  )  as  if  both  Luminaries  had  been  at  the 
fame  diftance  from  the  Earth. 

But  with  Refpeft  to  the  Parallax,  the  Cafe  is 
to  be  deemed  far  otherwife  :  The  Sun’s  Parallax 
whether  Horizontal,  or  in  any  Degree  of  Alti¬ 
tude,  being  much  lefs  then  that  of  the  Moon  ; 
and  therefore  muft  be  accurately  confidered  in  the 
Calculation  of  Solar  Eclipfes. 

6.  The  middle  Time  of  Ecjipfes,  is  not  the 
very  Moment  of  the  full  or  Ne-w  Moon,  but  in 
or  near  that  Place,  where  a  Perpendicular  let 
fall  from  the  Centre  of  the  Sun,  or  of  the  Shadow 
of  the  Earth  to  the  Lunar  Orbit,  doth  interfeCt  it. 
For  fince  the  Direction  of  the  Lunar  Orbit  is  di- 
verfe  from  the  Direction  of  theEcliptick,  making 
with  it  an  Angleof  atlcaft  five  Degrees  ;  and  aj- 
to  fince  the  exaCfc  time  of  the  full  and  new  Moon  s, 
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is,  by  confent  of  all  Aftronomers,  obferved  to 
be  in  a  Plain,  not  Normal  to  the  Moon’s  Orbit, 
but  to  the  Ecliptick,  the  neareft  approach  of  the 
Centres,  which  is  the  very  middle  Moment  of  the 
Eclipfe,  can’t  happen  in  the  exad  New  or  Full 
Moons  j  but  a  little  before  or  after,  accord¬ 
ing  to  the  Moon’s  1  atitude,  and  the  Pofition 
of  the  Nodes,  and  in  a  Plane  Normal,  to  the 
Plane  of  the  Lunar  Orbit,  and  not  to  that  of  the 
Ecliptick. 

7.  The  Inveftigation  and  Calculation  of  Solar 
Eclipfes,  is  much  more  difficult  than  that  of  the 
Lunar  ones,  becaufe  the  Parallaxes  of  the  Sun  and 
Moon  are  fo  very  different ;  and  alfo  that  in  the 


only  the  Signs,  but  alfo  the  Degrees  and  Minutes, 
and  even  the  Seconds,  as  they  lhall  occur. 

Then  add  into  one  Sum,  all  the  mean  Motions 
of  the  Earth,  of  the  Radix,  of  the  Intermediate 
Years,  of  the  Month,  Day,  Hour,  Minute  and 
Second,  in  order  to  obtain  the  Earths  mean 
Place ( or  Sun’s,  if  reckoned  in  diredly  oppofite 
Parts  of  the  Ecliptick,)  Then  add  the  mean  Mo¬ 
tions  of  the  Perihelion,  (taken  from  both  the  Ta¬ 
bles  )  after  the  fame  manner  together,  that  its 
middle  Place  alfo  may  be  had  for  the  Time  given. 

Next,  Subdual  the  Place  or  Longitude  of  the 
Perihelion  before  found,  from  the  Earth’s  mean 
Place  and  the  Remainder  will  be  the  Earth’s 


Time  of  a  Sokir  Eclipfe,  according  as  the  Alti-  mean  Anomaly:  which  is  the  Balls  and  Foundation 
rude  of  the  Luminaries  above  the  Horizon,  is  of  all  the  fucceeding  Operations, 
greater  or  lefs,  they  are  very  much  changed  :  and  j  Then  you  may  next  gain  the  Coequate  Anomaly 
during  all  the  Time  of  the  Eclipfe,  are  mutable :  of  the  Earth,  or  the  Tr tie  Place  of  the  Earth 
and  variable.  Befides  the  divers  Pofitions  of  the  j  with  regard  to  the  Center  of  the  Sun  :  Thus,  from 
Ecliprickjn  different  Horizons,  whether  you  con-  the  Table  of  the  Equations  of  the  Earth's  Oihit,  in 


lider  the  Places  of  the  lu  minaries,  as  to  Latitude 
or  Longitude,  do  every  where  occafion  no  fmall 
Inequalities. 

Thefe  Things  premifed,  I  proceed  to  the  Cal¬ 
culation  of  Eclipfes,  beginning  with  thofe  of  the 
Moon.  And  the  hilt  Work  is.  To,  find  the  Time 
of  the  moan  and  f  ue  Sy^ygis.  Which  is  done  thus, 

i.  Out  of  the  Table  of  the  mean  ^Motions  of 
the  Moon  from  the  Sun,  (which  you  will  find 
arnongft  the  other  Aliror.omical  Tables  in  this 
Vol.)  write  down  the  proper  Numbers  for  their 
Time  foughr,  from  the  Columns  of  the  Radical 
Year,  the  Intermediate  Year,  Month,  &c.  and 
then  add  them  all  into  one  Sum,  which  Sum  fub- 
traci  from  an  entire  Circle  or  n  Signs  ;  and  the 
remaining  Numbers,  either  by  themfelves,  if  you 
feek  the  Conjunction,  or  with  the  addition  of  a 
Semicircle  (or  fix  Signs)  if  you  defire  the  Time 
cf  the  Oppofition,  being  turned  into  Time,  will 
give  the  exad  middle  Moment  of  the  Conjunction 
or  Oppofition  fought.  That  is,  if  you  firft  fub- 
dudt  that  Number  which  is  next  lefs  than  "the 
given  Number,  and  which  is  to  be  taken  out  of 
the  Table  of  the  mean  Motions  proper  for  Days, 
out  of  the  faid  given  Number,  and  then  feek  for 
the  Remainder  in. the  fame  Table  for  the  Hows, 
and  fubtra£b  the  Number  there  next  lefs  out  of  it, 
repeating  the  fame  procefs  al(o  for  Minutes,  Se¬ 
conds,  o3c.  Then  will  the  Day  with  its  annexed 
Hours,  Minutes,  Seconds,  &c.  of  the  mean  Time 
of  the  Syzygy  fought,  be  moft  accurately  deter¬ 
mined.  Unlefs  indeed,  it  be  Leap-Year  ;  for 
th.  n  the  Day  next  lefs  than  it,  with  its  proper  Mi¬ 
nutes,  Seconds,  &c.  will  be  the  exad  Time  of 
the  Conjunction  or  Oppofition  required. 

And  having  thus  got,  the  equable  or  mean  Time 
of  the  mean  Syzygies,  both  the  middle  and  true 
Time  of  the  true  Syzygies  may  be  thus  found. 

Z.  The  next  Work  is  to  find  the  Sun’s  Longi¬ 
tude,  or  his  true  Place  in  the  Ecliptick  for  the 
Time  given.  Which  is  done  thus, 

Seek  the  Time  given,  in  the  left  Hand  Column 
of  the  Table  ot  the  Earth’s  mean  Motions,  and 
that  not  onE  for  the  Radical,  but  alfo  for  the  In¬ 


in  which  the  difference  between  the  True  and 
Mean  Motions  of  the  Earrh  are  always  given, 
feek  the  middle  Anomaly  of  the  Earth  above  found, 
on  the  left  Hand,  if  it  be  within  the  firft  fix 
Signs,  but  on  the  Right,  if  it  be  in  the  fir  latter 
Signs,  and  find  by  the  Rule  of  Proportion,  the 
Quantity  of  the  Equation  anfwering  thereunto; 
that  is,  not  only  that  which  the  Table  gives  in 
whole  Degrees,  but  alfo  what  correfponds  to  the 
Minutes  and  Seconds  of  rhe  mean  Anomaly  •  as  by 
the  Rule  of  Three  ’tis  eafy  to  do  :  Then  will  this 
entire  Equation,  deducledm  the  forme?  fix  Signs, 
from  the  mean  Motion  of  the  Earth,  and  added 
to  it  in  the  latter  fix,  give  the  Earth’s  true  Place  ; 
and  that  moft  exadiy,  if  the  Time  at  firft  given 
were  the  mean  Time  :  But  if,  as  it  is  moft  ufual, 
it  were  the  Vulgar  and  Apparent,  the  Numbers 
found  as  above,  muft  be  corrected  by  the  Equation 
of  Time  :  Thus, 

Confult  the  firjl  Table  of  the  Equation  of  the 
Apparent  Time  ( or  that  which  is  made  for  the 
Ecliptick  Figure  of  the  Earth’s  Orbit,  among  thefe 
Tables,  N.  i .)  and  there  feek  the  Earth’s  mean 
Anomaly,  either  in  the  right  or  left  Hand  Co¬ 
lumn,  (as  above  fhewn)  and  write  down  thence 
the  correfponding  Temporary  Equation ,  either  to 
be  added  or  lubduded  according  as  is  there  di¬ 
rected  :  Next  go  ro  the  latter  Table  of  Equation ,  or 
that  which  depends  on  the  Inclination  of  the  Equa¬ 
tor  and  Ecliptick,  and  entring  the  Sun’s  Place  in 
the  Ecliptick,  either  at  the  Top  or  Bottom  • 
againft  it  you  have  that  proper  Equation,  either 
to  be  added  or  fubtraded  as  occafion  requires. 
And  thus  haying  gotten  thefe  two  Equations  ;  if 

ucyi  ZV%both  be  or  both  fub traced ,  the 

abfolute  Equation  will  be  their  &,™,but  if  they  are 
different  it  will  be  their  Difference  :  And  this  Ab¬ 
folute  Equation  will  help  us  to  inveftigate  the 
Sun  s  I  lace  at  any  given  Apparent  Time ,  tho’  at  pre- 
lent  it  is  done  only  as  to  the  middle  Time.  For  if 
out  ot  the  Table  of  the  Earth's  Horary  Motion ,  ac- 
“u,nt^  ™Itb  refped  to  the  mean  Anomaly  vou 
find  (by  the  Rule  of  Proportion)  the  Earth’s  Mo- 
cion  correfponding  to  this  abfoiute  Equation,  and  add 


remediate  Years,  with  the  Mo.  ,h  Day  Hour  o TO?  Equation,  and  add 

Minute  and  Second  Write  all  ’  ,  toc:  0r,  /"""=••  it  from,  as  occafion  requires  from 

their  order,  with  the  Tabular  NnmberscorKfpond"  will 

:k  a  L’S  s  s&T,  rs  s-i-  *-*•  *-*  •»  -RWS 

Order,  fo  that  you  may  prefer ve  diftiiidly,  not 


Suppofe 


To  jind  the  Moon's  true  Place  in  the  Heavens. 


Suppofe  you  would  have  the  Sun's  Place  in  the 
Ecliptick  for  Ottcbcr  1 5.  at  one  Hour,  five  Mi¬ 
nutes,  and  thirty  Seconds  Afternoon,  in  the  Year 
of  Chrift  1668  paft. 

Note  1 .  That  the  Radix  sof  the  mean  Motion^  in 
Fl'mftcdes  Tables,  are  accommodated  to  the  Me¬ 
ridian- of  London ,  and  deduced  from  the  Noon  of 
the  Day  immediately  preceding  the  Kalends  of 
January  •  arid  therefore,  every  Leap-Year,  a  Day 
mull  be  added  to  the  Time  given ;  and  fince  the 
Year  before  us  in  this  Q.ueftion,  was  Leap- 


What  is  Suns  Place  Off. 
In  the  apparent  Time  A. 


Year,  and  the  Month  given  O'clobcr  is  at  a  di- 
ftance  from  February ,  (  and  it  will  be  the  fame  in 
all  Mohths  after  the  laft  of  February  )  you  mull 
reckon  the  Time,  not  the,  15th  but  the  i6ih  of 
Oiiober.  Lock  then  into  the  Table  of  the  Earth’s- 
mean  Motions  for  the  Year  1661.  (  which  is  the 
next  preceeding  Radix )  where  you  find  the  Sun’s 
Place  to  be  9  Signs,  20  Degrees,  25  Minutes,  and 
42  Seconds,  and  the  Per iheiiontoke  3s.  7°.  61.  56^ 
Make  a  tittle  Table,  and  write  all  things  doWfi 
thus, 

h.  t  o  t ' 

,  .  •  .  • « rr  u  1  ,  i 

-30. 


25. 

D. 


r.  5- 
1668  ?■ 


p.  rn. 


Sun’s  Motion. 


S. 


11 


Perihelion’s  Motion 

s . 


o. 


n 


1661. 

9  20  25  46;  £ 

7- 

11  29  18  481 

Biffed.  Off.  26. 

9  24  42  30 

Hour  1. 

2  28' 

l 

Min.  5. 

I2i  3 

Seconds  30. 

Sum  of  all 

34  14  29  45 

Deducff. 

24  for  2  Circles. 

,  :: '  ■  y 

Remains 

7  H  29  45  I 

Dedud. 

3  6  41  31  ] 

Remains 

4  7  48  14  1 

6 


35 

5 


o 

5° 

41 


41  31 


Sum  of  all,  and  the  Place  6f  the 
Perihelion. 


Again  from  7  14  29  4«5  The  mean  Motion. 

Subdued  1  32  1  The  Proper  Equation  found  as  above,' 

Remains  j  is  57  44  The  Sun  s  Place. 

Subtrad  again  40  The  Proportionable  Parts  to  be  fubtra&ed,  as  above 

■  — — - . .  fliewn. 

Remains  7  12  57  °4  For  the  Sun's  Correded  Place. 


And  thus  may  the  Sun’s  Place  be  truly  Calculated  for  any  Time  affign'd. 
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To  find  the  Moons  true  Flace  in  the  Heavens. 


2.TN  order  by  thefe  Tables  to  Calculate  truly  the 

JL  Place  of  the  Moon,  which  is  much  more  in¬ 
tricate  and  troublefome  than  the  former  i  it  will 
be  proper  previoufly,  to  remember  thefe  Particu¬ 
lars  about  her  Motion. 

1.  That  her  very  mean  Motion  itfelf,  is  hlbjed 
to  fome  Variation  ;  and  according  to  the  various 
diftance  of  the  Earth  from  the  Sun,  which  is  cal¬ 
led  its  Anomaly,  (and  belongs  to  the  Moon  as  well 
as  the  Earth)  is  fometimes  cotnpleated  quicker  and 
fometimes  flower :  So  that  her  middle  Menftural 
Motion,  is  a  little  fwifter  in  the  Aphelia ,  and  a 
little  flower  in  the  Perihelia. 

2.  Befides,  the  Motions  of  the  Moon  her  felf 
and  of  the  Apog&um,  (  fuch  as  we  had  in  the  Sun ) 
here  is  to  be  confidered  peculiarly,  the  Retro¬ 
grade  Motion  of  the  Nodes  of  the  Lunar  Orbit  \ 
and  this  Motion  is  to  be  added ,  where  the  former 
Motions  were  to  be  fubtraded  fitom  the  Place  of 
the  Radix  and  vice  versa. 


,  ■  'v  •  '  , 

3.  The  very  Motion  it  felf  of  thefe  Nodes  is 
unequable ,  fo  that  according  to  the  different  Po- 
fition  of  the  Line  of  the  .  Nodes  of  the,  Moon’s 
Orbit,  with  regard  to  the  Sun  ;  the  Quantity 
of  its  Velocity  is  various  and  mutable,  and  there¬ 
fore  this  Inequality  muft  be  equated,  before  the  Cal¬ 
culation  can  go  on  well. 

4.  The, Eccentricity  of  the  Moon’s  Orbit  is 
fubjed  to  the  greateft  Inequality  ;  for  in  the  fame 
Pofition  of  the  Monthly  Lunation,  when  the  Linea 
Apfidum  is  in  the  Syzygies,  the  Eccentricity  is  much 
greater,  than  when  ’tis  in  the  Quadratures  :  For 
the  Moon  doth  not  Revolve  in  an  Ellipfe,  whofe 
Figure  is  given  in  Specie,  but  in  one  perpetually 
changing,  and  whofe  form  is  much  more  oblong 
in  the  Syzygies  than  in  the  Quadratures,  when  Ihe 
comes  nearer  to  a  circular  Figure:  And  this  in¬ 
equality  or  continual  Variation  of  her  Excentri- 
cicy,  and  which  can  fearce  be  accurately  deter- 

-  C  V  r  1  mined. 
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JheZ^jesof  the  Aftronomical  Tables, 


ti 


- 


<  V 

•■4  ' 


The  Ca 


i  of  Eclipfes. 


1 H  w 


.... 

TN  order  to  make  the  Nature  of  Eclipfes,  theiT 
■*“  feveral  Phenomena,  and  the  Calculation  of 
the  Times  of  their  Appearances  more  clear  and 
intelligible,  it  may  be  ufeftil  ( with  Mr.  Whi- 
Jion )  to  premife  thefe  following  preparatory  Pro- 
pofitions. 

i.  That  the  Moon  is  a  Body  perfe&ly  opake, 
having  no  manner  of  Light  of  her  own,  nor  a 
Power  of  Tranfmi.tcing  the  Light  flie  receives  from 
the  Sun. 

i.  That  the  Earth  and  N'oon  are  Loth  Bodies 
•very  little,  in  comparifon  with  the  bulk  of  the 
Sun,  as  appears  from  their  feveral  Diameters  : 
That  of  the  Sun  being  about  half  a  Degree  j 
whereas  that  of  the  Earth  is  not  above  a  Third  of 
a  Minure,  and  that  of  the  Moon  fcarcely  a  Fourth 
of  the  Diameter  of  the  Earth,  if  they  were  both 
to  be  feen  from  the  Sun. 

3.  Wherefore  the  Figure  of  the  Shadow  in  both 
a  Solar  and  Lunar  Eclipfe  mull  be  Conical,  and 
terminating  in  a  Point. 

4.  The  Mucro  or  Vctex  of  this  Cone  of  Shadow 
in  either  Eclipfe,  falls  fhort  of  any  of  the  other 
Planets ;  which  therefore  can  never  be  concerned 
ip  thefe  Deficiencies  of  Light., 

5.  Were  the  Plane  of  the  Lunar  Orbit  co-incident 
with  that  of  the  Ecliptick,  there  would  be  a  To¬ 
tal  and  Central  Eclipfe  of  each  Luminary  in  every 
L unntion  ;  and  the  Lunar  Eclipfes  would  be  vi¬ 
able  all  over  thofe  Parts  of  theEarth,  whofe  Ho¬ 
rizon  fhe  is  above  :  But  the  Solar  Eclipfe  only  to 
thofe  Parcs  of  the  Earth  dire tftiy  oppofite  to  the 
Sun  and  Moon  at  that  Moment,  which  is  the  very 
Moment  of  the  Syzygy  :  And  confequently  to  de¬ 
termine  thefe  Eclipfes  then,  we  need  only  calcu¬ 
late  t  hat .. 


6.  But  becaufe  there  is  for  the  moft  Parr,  an  In¬ 

clination,  or  angle  of  a  little  more  than  five  De¬ 
grees,  made  between  thofe  two  Planes ;  it  will 
be  plain  that  Eclipfes  can  only  happen  at  thofe 
Full  and  New  Moons,  in  which  fheis  in  of  near 
the  Nodes ,  or  the  Points  of  Interfecftion  of  the  two 
Orbits  •  And  this  happens  ufiialiy  ip  every  Luna-* 
tion.  Wherefore  were  the  Lunar  Nodes  immoveable 
(with  refpedl  to  the  Sun)  there  would  be  even 
now,  an  Eclipfe  of  each  Luminary,  in  every  Sy¬ 
nodical  Month.  -  • 

7.  And  becaufe  for  the  Producing  an  Eclipfe, 
not  only  the  Acccfs *  of  the  Moon  to  rh’e  Nodes  iis 
neceffary,  but  alfo  fuch  an  Accefs  as  fhall  happen 
at  the  Time  of  any  of  the  Syzygies,  or  at  either 
New  op  Full  Moon  :  'Tis  plain,  that  the  Eclipfes 
of  the  Luminaries  can  only  happen  at  thofe  Times' 
of  the  Year,  in  which  the  Syzygies  are  in  or  hear 
the  Nodes. 

8.  Wherefore  there  will  be,  for  the  moft  part, 
hour  notable  Eclipfes,  or  fuch  as  fhall  be  vifible 
and  confpicuous  to  fome  or  other  of  the  Inhabi¬ 
tants  of  the  Earth,  every  Year.  Two  Solar,  and 
two  Lunar.  For  Since  for  many  Days  together, 
the  Sun  s  Place  is  once  in  every  Year,  but  a  little 
diftant  from  the  Northern  Node  $  and  then  after 
about  a  Fortnight,  (  for  the  fame  Time)  as  near 
to  the  Southern  Node  of  the  Moon,  there  inuft 
happen  (generally)  Two  Syzygies,  during  each  of 
thcle  Accedes  of  the  Sun  to  the  Node,  and  confe- 
quendy  at  each  Syzygy,  there  rauft  be  an  Eclipfe. 

Having  thus  in  part  prepared  the  way  for  the 
Calculation  of  Eclipfes  by  thefe  Preliminary  Con- 
fideratfons;  the  Work  it  felf  will  follow  by  De¬ 
grees.  And  firft  in  Order, 
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To  Calculate  an  Eclipfe  of  the  Moon 


O  U  muft  proceed  thus,  To  find  the  Time  of 
A  the  mean  and  true  Syzygies.  > 
i .  From  the  Table  of  the  mean  Motions  of  the 
Moon  from  the  Sua,  take  out  the  proper  Num¬ 
bers  for  the  Radical  Year,  and  the  prefent  Year, 
and  Month,  and  writing  them  down,  add  them 
up  into  one  Sumj  which  Sum  take  out  from  an 
entire  Circle  or  1 2  Signs  :  Then  if  you  feek  for 
the  Conjunction ,  the  Remaining  Numbers  alone, 
or  with  the  addition  of  fix  Signs  or  half  a  Cir¬ 
cle  if  you  want  the  Oppofuion, ,  being  turned  into 
Time,  will  give  you  the  mean  Moment  of  the 
fiohjunFlion  or  Oppofition  fought ,  That  is,  if  firft 
you  dedueft  (out  of  the  next  Table  of  the  mean 
Motion  for  Days , )  the  Number  which  is  next 
I  fs  than  the  given  one,  from  that  given  Number  ; 
and  fo  do  alfo  out  of  the  Columns  for  Hours ,  Mi¬ 
nutes,  Seconds ,  &c.  for  then  the  Day  with  its 
Hours,  Minutes,  Seconds,  &c.  fo  found  fhall 
be  the  accurate  mean  Time  of  the  mean  Syzygies, 


,  provided  lt  be  not  Leap-Year.-  For  if  it  be,  you 
mull  take  the  Year  that  is  next  lefs  with  its 
Months  Days,  Hours,  Minutes,  Seconds,  &c. 
adjufted  as  before. 

•  And  thus  having  got  the  mean  or  equable  Time 

f/h,err,SyuZygy>  y°umay  by  the  following 
Method,  find  the  mean  and  true  Time  of  the  true 

Syvgtes. 

2.  Firft  find  the  Longitude  of  the  Sun  in  the 
Ecliptick,  and  of  the  Moon  in  her  Orbit,  as  hath 
been  before  fhewn  :  Then  if  the  Places  of  the 
Sun  and  Moon  agree  in  Longitude  exadtly,  which 
very  rarely  happens ;  or  if  they  are  diametrically 
oppofite,  then  both  the  mean  and  true  Syzygies  do 
both  happen  at  the  fame  Moment  of  Time  :  But 
if,  as  it  will  moft  times  happen,  they  be  not  the 
fame,  the  Difference  between  them  muft  bo  noted 
and  turned  into  Time,  in  order  to  find  the  true 
Syzygies,  thus. 


Write 


To  find  the  Moons  true  Place  tn  the  Heavens. 


Equation.  Which  Equation  if  it  be  added  to, 
or  taken  from  the  Moon’s  equated  Place,  accord¬ 
ing  as  Occafion  requires,  the  Sum  or  Difference 
will  give  you  what  hath  been  fo  long  fought,  The 
true  Place  of  the  Mm  in  her  ptcper  Orbit.  The 
next  thing  to  be  done,  is  to  gain  her  true  Place, 
with  refpedt  to  the  Ecliptick,  both  in  Longitude 
and  Latitude.  In  Order  to  which, 

7.  Subtract  the  mean  Place  of  the  Node  (which 
was  before  found)  from  the  true  Place  of  the  Sun; 
the  Remainder  is  the  Sun’s  diftance  from  the  Node, 
which  haviqg  gotten  out  of  the  Table  of  the  Equa¬ 
tions  of  the  Node,  take  the  Equation  proper  to 
the  Diftance,  which  being  added  or  fubtraefted 
according  to  the  Title  of  the  Table,  will  gi\e  the 
true  Place  ef  the  Node  for  the.  Time  given.  And 
becaufe  not  only  the  Equation  of  the  Node,  but 
even  the  mutable  Inclination  ol  the  Limit,  or  of 
the  Plane  of  the  Moon’s  Orbit)  to  the  Ecliptick,  is 
proportional  ro  this  Diftance  ;  take  alfo  from  the 
fame  Table,  the  various  Inclination  of  the  Limit, 
or  the  Numbers  expreflfmg  the  excefs  above  the 
leaft  Inclination  (  five  Degrees)  out  of  the  proper 
Column  ;  that  fo  having  gained  the  true  Place  of 
the  Moon’s  Node,  and  the  Equation  of  the  Limit, 
you  may  the  better  obtain  the  Moon’s  Longitude 
and  Latitude  for  the  Time  given. 

8.  Take  then  this  true  Place  of  the  Node,  from 
the  true  Piace  of  the  Moon  in  her  proper  Orbit, 
before  determined,  the  Remainder  is  what  they 
call  the  Argument  of  Latitude :  And  out  of  the 
Table  of  the  EeduFtion  and  Excefs  of  the  Inclina¬ 
tion  of  the  Orbit,  take  the  proper  Number  corre- 
fponding  to  fuch  Redu&ion  or  Excefs  :  And  fay 
by  the  Rule  of  Three,  As  the  greateft  Increment  of 
the  Limit  (in  Minutes  of  Degree)  is  to  the  Excefs 
given  ::fo  is  the  prefent  Increment  of  the  Inclination 
of  the  Limit  (t^.above  five  Degrees)  to  the  Parts 
proportional  required ;  which  Parts  thus  found, 
added  to  the  Simple  Reduction,  (hall  give  a  Redu¬ 
ction  true  and  perfect,  which  being  after  the  man¬ 
ner  of  an  Equation,  added  to,  or  taken  from  the 
Moon’s  true  Place  in  her  proper  Orbit  ;  will  give 
her  Longitude ,  or  her  true  Place  in  the  Ecliptick. 

9.  And  this  Longitude  of  the  Moon  being  ob¬ 
tained,  you  muft  thus  proceed  to  feek  her  Latitude. 

From  the  Table  of  the  Moon  s  Latitude,  which 
not  only  lhews  her  Simple  Latitude,  (  fuppofing 
the  leaft  Inclination  to  be  of  five  Degrees  only  ) 
but  alfo  the  Parts  proportional  to  be  added  to  it, 
when  ’tis  near  a  third  of  a  Degree  or  1 8  Minutes 
foore.  Out  of  this  Table  I  fay,  take  her  Simple 
Latitude  artfwering  to  the  Moon’s  Argument  of 


Latitude,  with  the  Parts  proportional  to  bc 
added  to  it,  and  then  fay  bytheRuleof  Propor¬ 
tion,  as  the  greateft  Increment  of  thofe  Mi¬ 
nutes,  is  to  the  prefent  Increment : :  fo  is  the  ex¬ 
cefs  of  the  Inclination  of  the  Orbit  above  the  leaft 
Inclination  before  found,  to  the  Parts  Proportio¬ 
nal  ;  and  thofe  added  to  the  Simple  Latitude  of 
the  Moon,  will  give  her  true  Latitude  from  the 
Ecliptick. 

And  thefe  Dire&ions  are  fufficient  for  finding 
the  Moon’s  true  Place,  both  in  her  proper  Orbit,  and 
in  the  Ecliptick  ;  and  both  as  to  Longitude  and 
Latitude,  at  lead  according  to  Horrox’s  Theory >. 
But  there  are’ yet  behind  fome  other  Irfqtiiries  of 
no  contemptible  Confideration,  which  muft  be  pur- 
fued  to  compleat  the  true  Theory  of  this  every 
way  changeable  Planet  As  firft  to  find  the  Quan¬ 
tity  of  the  Moon’s  Horizontal  Parallax  for  any 
Time  afligned.  2.  Her  apparent  Diameter.  3* 
Her  true  Horary  Motion  in  either  Syzygy,  and  the 
Knowledge  of  thefe,  is  very  neceffary  for  the  exatft 
Calculation  of  the  Eclipfes  of  the  Luminaries. 
Wherefore  let  us  next  go  on  thus. 

10.  To  find  the  true  Horary  Motion  of  the 
Moon  in  either  of  the  Syzygies,  out  of  the  Table 
of  the  Moons  Horary  Motions  correfpondent  to  the 
mean  Anomaly,  takeout  the  proper  Numbers  when 
the  Eccentricity  is  greateft  and  leaft,  and  note 
the  difference  ;  then  feek  the  true  Eccentricity  of 
the  Moon’s  Orbit,  in  the  very  Moment  of  the 
Syzygy  (according  as  directed  in  Number  5  above) 
and  obferve  well  the  Difference  between  that,  and 
the  leaf  Eccentricity  of  all,  then  work  thus  accord¬ 
ing  to  the  Rale  of  Proportion.  As  the  Difference 
between  the  greateft  and  the  leaft  Eccentricity,  is  to 
the  Difference  of  the  Horary  Motions  now  found  : ; 
fo  is  the  Difference  between  the  prefent  and  the 
leaft  Eccentricity,  to  the  Parts  proportional  ; 
vtrhich  Parts  fo  found,  if  added  to  the  Horary 
Motion  correfponding  to  the  leaft  Eccentricity, 
when  ’tis  lefs  than  the  Horary  Motion  belonging^ to 
the  greater  Eccentricity,  or  fubt rafted  when  ’tis 
greater  ;  will  give  the  true  Horary  Motion  of  the 
Moon,  both  with  regard  ro  the  Sun,  and  alfo  to 
the  Ecliptick,  in  the  very  Moment  of  the  Syzygies. 
And  from  this,  taking  the  Horary  Motion  of  the 
Sun  (above  found)  you  will  have  the  Horary  Mo¬ 
tion  of  the  Moon  from  the  Sun. 

And  when  thus  the  Reafon  and  Method  of  find¬ 
ing  the  Moons  Horary  Motion  is  known,  that  of 
determining  her  Horizontal  Parallaxes,  and  appa¬ 
rent  Diameters  will  be  fo  foo,  the  Reafon  of  both 
being  one  and  the  fame. 
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iheUfesof  the  Aftronomical  Tables, 


plain  from  the  Diagram  of  Hipparchus (  vid.  fVi.d- 
Jion  Afironom.  p.  62.  )  Wherefore  the  Horizontal 
Parallaxes  of  the  Sun  and  Moon,  for  the  feveral 
Degrees  of  the  Anomaly,  being  given  from  the 
Aftronomical  Tables,  and  alfo  the  Apparent  Se¬ 
midiameters  ;  it  will  be  eafie  to  determine  the 
Magnitude  of  the  Earth's  Shadow, 

2.  The  Apparent  Semidiameter  of  the  Shadow 
being  thm  found,  add  to  it  the  Apparent  Semidia- 
meter  of  the  Moon  :  If  their  Sum  exceed  the 
leaft  Difiance  of  the  Centres  before  found,  there  will 
be,  at  leaft  a  Partial  Lunar  Eclipfe.  But  if  it  be 
lefs  than  the  l«*»ft  Diftance  between  the  Centres, 
the  Moon  will  not  be  at  ailobfcured  by  the  Ter- 
reftrial  Shadow. 

x  3,  Next  fubtrad  the  Apparent  Semidiameter 
of  the  Moon,  from  that  of  the  Shadow:  And  if 
the  Difference  be  equal  to  the  /aid  Icafi  Central  Di¬ 
fiance,  there  will  be  a  total  Eclipfe  of  the  Moon  ; 
but  fine  more,  as  they  fay,  that  is,  the  Moon  will 
begin  to  emerge  out  .of  the  Shadow,  as  foon  as 
ever  file  is  totally  obfcured  :  If  this  Difference  be 
lefs  then  the  Diftance  aforefaid,  only  fome  Parts 
of  the  Moon’s  Body  will  be  covered :  But  if  it 
be  greater,  the  Eclipfe  will  not  only  be  Total ,  but 
cum  morn  ;  that  is,  the  Body  of  the  Moon  will  re¬ 
main  perfe&ly  covered  for  fome  time , 

4.  Ill  order  to  find  the  Quantity  of  the  Eclipfe , 
efpecially  in  Partial  ones,  (which  Quantity  is 
commonly  eftimated  by  Digits  and  60th  Parts  of 
Digits  ;  for  the  Moon’s  Diameter  is  fuppofed  to  be 
divided  into  1 2  Parts  or  Digits,  and  each  Digit 
into  60  equal  Parts)  From  the  Sum  of  the  Appa¬ 
rent  Semidiameters  of  the  Shadow ,  and  of  the 
Moon 4  fubtradfc  the  leaf  Difiance  of  the  Centres , 
and  then  the  Difference  or  Remainder,  reduced  to 
Digits  by  the  Rule  of  Proportion ,  will  give  the  Quan¬ 
tity  of  the  Eclipfe :  Therefore  fay,  as  the  Meafure  of 
the  Lunar  Semidiameter  in  Degrees  and  Parts  is  to 
the  fame,  in  Digits  ::  that  is  60,  fo  (hall  that  Diffe¬ 
rence  which  anfwers  to  the  Quantity  of  Obfcura- 
tion  in  Degrees  and  Parts,  be  to  the  fame  ac¬ 
counted  in  Digits  and  Parts. 

%.  To  find  the  Angle  of  Incidence,  proceed  thus; 
As  the  Sum  of  the  Apparent  Semidiameters  of 
the  Shadow ,  and  of  the  Moon ,  is  to  Radius  1:  fo  is 
the  leaft  Diftance  between  their  Centres,  ro  the 
Co-fine  of  the  Angle  of  Incidence,  which  there¬ 
fore  will  be  found  ;  as  alfo.  its  Equal,  the  Angle 


of  the  Exit.  But  fince  in  total  Eclipfes,  not  only 
thele  two  Angles  of  Incidence  and  Exit ,  but  alfo 
that  of  Total  Immerfion  and  Emerficn  is  to  be 
confidered,  you  muft  next  proceed  to  find  it. 
Which  this  Proportion  gives, 

6.  As  the  Difference  of  the  apparctit  Semi  din - 
meters  of  the  Shadow  and  of  the  Moon,  is  to 
Radius  : :  fo  is  the  leaf  D  fiance  of  f  A*  Centres  to 
the  Co  fine  of  the  Angle  of  Immerfion.  Where¬ 
fore  the  Quantity  of  the  Eclipfe  being  known, 
you  will  have  the  Angle  of  Incidence  and  Im¬ 
merfion. 

7-  To  find  the  Mora  dr  Time  of  the  Duration  of 
a  Lunar  Eclipfe . 

Say,  as  Radius,  to  the  Sine  of  the  Angle  of 
Incidence  fo  is  the  Sum  of  the  Apparent  Semi- 
diameters  of  the  Shadow  and  of  the  Aloon,  to  the 
Semi-mora ,  or  half  the  Duration  of  the  Eclipfe. 

8-  To  find  the  Duration  of  the  abfolute  Dar briefs 
in  a  total.  Lunar  Eclipfe . 

Say,  as  Radius,  to  the  Sine  of  the  Angie  oF 
Immerfion;:  fo  is  the  Difference  of  the  Apparent 
Semidiamenters  of  the  Shadow  and  Moon,  to 
the  Motion  of  the  Semi-mora ,  or  the  Duration 
of  abfolute  Darknefs.  I  Say  the  Morion  of  the 
Semi-mora,  becaufe  the  Motion  of  the  Moon 
during  that  Space  of  Time,  or  the  Line  that  lhe 
delcribes  during  this  Semi-mora,  or  half  Space  of 
.Time  in  which  the  abfolute  Darknefs  continues 
is  rather  meant,  than  the  Mora  or  Space  of  Time 
it  felf.  But  if  you  would  have  it  expreft  in 
Time.  Say,  as  the  Horary  Motion  of  the  Moon 
from  the  Sun,  is  to  an  Hour  or  60  Minutes  in 
\ ■  ™ Fo  is  the  Motion  of  the  Semi-mora  in  the 
abfolute  Darknefs,  to  the  half  Time  of  its  con- 
tinuance:  And  thus  the  middle  Moment  of  the 
Eclipfe  is  round. 

9'  To  find  the  Moment  of  the  Beginning  and  End 
of  a  Lunar  Eclipfe. 

From  or  to  the  middle  Moment  of  the  Eclipfe 
take  or  add  the  Semi-duration;  and  you  muft 

e  gening  and  end.  And  if  from  or 

to  the  middle  Moment  you  take,  or  add  the  Se- 
mt-mora  of  abfolute  Darknefs,  you  will  have  the 
beginning  and  end  of  that  Darknefs. 

_  And  thus  have  you  a  Calculation  of  a  Lunar 
clipfe,  not  very  difficult,  if  compared  with 
that  of  a  Solar  one,  and  free  from  the  Trouble  of 
Parallaxes  and  Refra&ions.  An  Example  follows. 


I 


To  determine  the  Duration  and  the  C im See 


,  Write  down  the  True  Horary  Motion  of  the 

tion^from  *^00^,“ remaining^Nurttbers 
will  ihew  the  Horary  Motion  d the  Moon  from 

the  Sun,  or  what  Ihe  gains  in  one  Hour.  Then 

fay  by  the  Rule  of  Three,  As  the  Motion  of  one 
Hour!  is  to  that  one  Hour,  or  toJo  Mmutesin 
Time::  fo  is  the  Difference  of  Lorigm ad, ;s>  ”  h 
Diftance  of  the  Sun  from  the  M«  ,  »®  . 

va.  or  Space  between 

which  Space  of  Time,  added  to  the  mean 


if  it  be  Ablatitious,  or  fubtrad  it  from,  if  Aflje&i- 
tious  the  mean  Time  now  found  By  which 
means  the  apparent  Time  of  ihe  true  Syzygies  will 

berHavine  thus  obtained  the  true  Moment  or 
Apparent  Tme  of  the  true  Conjundtion  and  Op- 
pofition,  there  ate  yet  two  things  more  to  be 
done,  before  we  can  advance  any  farther  ;  i,  e.  .to 
know  the  Momentof  f he  Apparent  Time,  in  which 
the  Centres  of  the  Luminaries  are  at  their  ?aJ- 
Diftance ,  and  at  what  Moment  of  the  fame  Time 
the  Sy  zygies  happen  in  the  Ecliptic^.  •  •  • 

There  is  ufually  a  great  Difference  between  the 


which  Space  of  Time,  .if  the  ^to  the  mean!  neareft  approach  of  their  Centres  and  the  Moment 
overtaken  the  Su  "  ,  'f  ihe  be  gone  paft  him,  of  the  Full  orNew  Mocn,  and  therefore  between 

time  of  the  Syzygy  ;  b“c  Svzvey,  and  the':  thofe  Moments  of  Time,  and  the  lime  of  rh.etrue 

it  muft  be  taken  from  '“f  fhp  t]ue  fU™.  to  a  Syzygy  in  the  Moon’s  Orbit,  accounurg.  from  the 
Sum  or  Difference  will  be  the  W>  diginmi^  0f  Arii,.  For  the  Time  of  the  Eclipti- 

Moment.  ,  h  noted  thac  tJ,is  cal  Full  or  New  Moon,  in  a  Plane  Normal  to  the 

But  two  things  muft  tore  >  Thac  lhe  j  Ediptick  :  The  Time  of  the  neareft  approach  of 

Matter  may  be  truly  under"  Ae  entred  in  the  1  t-heir  Centres,  in  a  Plane  nearly  Normal  to  the 
Moon’s  mean  Anomaly  ftould  mo  firft  sue- ;  Lunar  Orbit :  The  Apparent  Time  of  the  Syzygy 

Table  of  theNoraiy -  «« ^r^hrSun  if  rh^  tnuheLunar  Orbit,  £here  the  Archs  drawn  from 
memed  by  half  us  .  but  ifflie  hathj  the  beginning  of  Aries,  to  die  Centres  of  the  Sun 

Moon  have  not  yet  °™"ak^enei  as  much.  For  j  and  Moon,  are  equal  is  obferved  to  happen  in 
then  the  Anomaly  muft  be  le  ,  t0  thac  a  Plane  Normal,  neither  to  the  Echptick  nor  the 

fince  the  Reafon  of  bringing  Velocity  the  Moons  Orbit,  but  in  an  intermediate  one  between 

Table,  is  only  to  fhew  with  what  V  eloatyme  ,  ^  ^  therefore  ^  ^  of 

Moon  hath  attained,  or  will  M  -  .  -  -  *  *  — c 

from  the  Sun  :  ’Tis  plain  her  Horary  Motion  Uto 

be  taken  neither  in  the  beginning  no 

Mentis 

exceeds5™ Hours^  "4  / »  gnomical 

me an  Time  of  the 
true  Svzvsv8  the  true  Place  of  the  Sun  in  the  Eclip- 
tick.  andlf  the  Moon  in  her  Orbit,  muft  be  found 
(as  above  direded)  correfpondtng  thereunto,  t 
aether  with  the  Moons  true  Latitude  from  the 
Ediptick  agreeable  to  the  Moment  of  the  true  Sy¬ 
zygy,  as  hath  been  already  fhewn.  Tjien 

,  From  the  mean  Time  thus  found,  anFqua- 
tion  may  be  formed  to  find  the  Apparent  thus,  get 

(as  is  above  fhewn)  the  Ahfilute  Emi  ?‘D”fr°LsZ’s 
either  AdjeSitiout  or  Ahlatitiousby  help  of  the  Sun  , 
mean  Anomaly  ;  and  contrary  toits  Title,  add  it  to, 


UOlU.  X  nail  uivicwiv  - - - — r 

of  the  leaft  Diftance  of  their  Centres  in  the  Eclip- 
tical  Syzygyj  is  nearly  equal  to  the  Difference 
between  the  Time  of  the  Full  or  New  Moon  in 
the  Lunar  Orbit,  and  that  in  the  Ecliptical  Orbit, 
and  consequently  to  the  leaft  Difference  of  their 
Centres,  and  this  half  Difference  is  called  the  %e- 
duBion ;  which  if  taRen  f  rom  the  Time  of  the  true 
SyZygy,  accounted  from  the  beginning  of  Aries, 
will  give  the  Moment  of  the  Ecliptical  Syzygy  5 
if  added  to  it ,  the  Moment  of  the  neareft  approach 

of  their  Centres.  •  . 

To  get  this  Redu&ion  by  the  Aftronomical  fa¬ 
bles,  Note  the  true  Horary  Motion  of  the  Moon 
from  the  Sun  for  Earth)  in  the  Front  of  the  Table, 
and  in  the  Column  under  it,  and  ovet~againft  the 
Argument  of  Latitude  placed  in  the  Side,  )0U  wiu 
find  the  Redu&ion  fought,  to  be  ufed,  as  is  juft 
now  Ihewn. 


_ 
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To  determine  the  Time  and  the  Duration,  and  other 
Circum/lances  of  the  Eclipfes  of  the  Luminaries  :Tbe  fir  ft 
and  chief  thing  to  be  doneit  is  to  find  the  leaft  Diltance 

of  their  Centres. 


FOR  whether  there  will  be  any  Eclipfe  or  not ; 
and  if  one,  what  its  Quantity,  Duration ,  &c. 

will  be  can  only  be  known  this  way. 

Now  this  leaft  Diftance  is  always  equal  to  the 

Moon’s  Latitude,  in  the  Apparent  Time  of  he 

SvZvgy  in  her  proper  Orbit.  This  Latitude 
therefore,  at  the  Time  of  the  Oppofitton  in  a 
Lunar  Eclipfe  muft  be  firft  fought,  as  hath 
been  above  fhewn  :  And  then  the  ^xt  Work  will 
be.  to  Calculate  The  Magnitude  or  Semidiameter  of 


the  Earth's  Shadow ;  in  the  Place  of  its  Tranfit  over 
the  Moon. 

Which  being  compared  with  the  leaft  Diftance 
of  their  Centres,  will  account  for  the  Chief  Phe¬ 
nomena  of  Lunar  Eclipfes.  As  for  Inftance,  ^ 

1 .  If  from  the  Sum  of  the  Sun’s  and  Moon  s 
Horizontal  Parallaxes,  you  take  the  Apparent 
Semidiameter  of  the  Sun  ;  the  Difference  will  be 
the  Apparent  Semidiameter  of  the  Earth  s  Shadow s 
in  the  Place  of  its  Tranfit  over  the  Moon,  as  is 

[fO 
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the  Vfes  of  the  Aftronomical  Tables 


To  Calculate  an  Eclipfe  of  the  Sun. 

/•.A  ,  ,  O -'v. 


IN  order  to  which;  let  it  be  premifed,  I.  That 
this  Eclipfe  of  the  Sun  is  improperly  fo  calld,. 
and  may  with  much  more  juftnefs  take  the  Natne 
which  fome  of  our  .  Modern  Aftronomers  have 
given  it,  when  they  call  it  an* Eclipfe  of  the  Earth  j 
for  fo  in  reality  it  is,  the  Sun  by  no  means  being 
deprived  of  his  l  ight,  but  only  fome  Parts  .of 
our  Earth  loofe  theirs,  by  being  within  the  Sha¬ 
dow  of  the  Moon’s  Body,  when  it  happens  to  be 
interpofed  between  them  and  the  Sun. 

To  illuftrate  this  the  better,  let  us  fuppofe  the 
Earth  for  a  Time  deprived'  of  its  diurnal  Ro¬ 
tation  round  irs  Axis,  while  the  Moon  freely  re¬ 
volves  round  us.  And  fuppofe  r he  Moon  to  be 
in  the  very’  Nodes,  and  fo  without  any  Latitude  ‘ 
Then  ’tis  plain  that  the  Centre  of  the  Moon, 
being  in  the  Plain  of  the  Ediptick,  diredly  inter¬ 
pofed  between  the  Centres  of  the  Syn  and  Earth, 
will  occafion  a  Central  Eclipfe  of  the  Sun,  to 
fuch  People  as  inhabit  the  Earth’s  Equator  ; 
which  will  be  tot  of  if  in  that  Place  the  Appa¬ 
rent  Diameter  of  the  Moon  exceed  that  of  the  Sun ; 
but  if  it  fall  freer t  of  it,  as  is  moft  ufual,  then  the 
Eclipfe  will  be  annular. 

i.  But  if  at  the  Time  of  the  Eclipfe,  the 
Moorr  be  not  in  the  very  Node ,  but  a  little  Di¬ 
fiance  from  it  :  then  the  Centre  of  the  Moon’s 

*  • .  » 


Shadow  will  not  deferibe  the  Ecliptick,  hot 
any  great  Circle  on  the  Earth,  but  a  leffer  Cir¬ 
cle  ,  or  a  Chord  of  a  great  Circle  in  the  Plane  of 
the  Disk. 

3  Th^  Figure  of  the  true  Line  or  Path#  which 
tiie  Centre  of  the  Penumbra  and  Shadow  de- 
fcriBes  on  the  Spherical  Surface  of  tfe  Earth, 
is  not  * exactly  Circular,  but  a  Portion ‘of  a 
Ciirve  mere  or  left  regular,  according  to  the 
Motion  of  the  Earth  and  the  obliquity  of  its 

Incidence.  .  ’  t  .  ■ 

4.  The  Moon’s  true  Parallax ,  to  be  eft im area 
in  a  Vertical  Circle,  here  puts  on  the  form  of 
other  Parallaxes,  and  makes  a  Difference,  not 
only  in  a  Vertical  Circle.,  but  even  in  tbbfe  of 
Longitude  and  Latitude  :  So  that  on  this,  Ac¬ 
count,  the  Apparent  Longitude  and  Latitude  of 
the  Moon,  do  very  much  vary,  and  render  the 
exact  Calculation  of  Solar  Eclipfes  very  difficult. 

5.  However  there  hath  b'een,  a  Geometrical 
Method,  found  out  &y  Sir  _  Chrdflcpber.'PVren, 
Mr.i  Flamftcd  and  Mr.  Halley ,  to  avoid  this  te¬ 
dious  and  precarious  way  of  ‘Paratla&ick  Calcu¬ 
lation,  ..and  of  delineating  a  Solar  Eclipfe  by 
Scale  and  Compafs.  See  Tlamfteeles  D'oHrine  of 
the  Sphere,  in  Sir  Jonas  More's  Mathematic Iff,  Vol.  f 
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To  determine  the  Moment  of  t beEeginning  and  Ending ,;  and 
,■  the  Duration  of  a  Solar  Eclipfe. 

.  '  ‘  r  i-i—  -t  ‘ A  n. 1  ^  .  J  .  > ! \ •  .  tS.  „  .  .‘  >  if- > •> .  ;  -  J  t  .  »  * 


l.rROM  the  Moon’s  Horizontal  Parallax, 

-£  fubtrad  the  Solar,  the  Remainder  will  be 
the  Semidiameter  (f  the  Sun  s  Disk..  Then  colled 
into  one  Sum,  the  Horizontal  Semidiameters  of 
the  Sun  and  Moon,  which  Sum  will  be  equal 
to  the  Semidiameter  of  the  whole  Penumbra 

of  the  Moon,  from  whence  a  Solar  Eclipfe 

.  _  ♦  ' 

arues. 

a.  To  the  Semidiamefer  of  the  Disk,  add  that 
of  the  Penumbra  ;  and  if  the  Moon’s  Latitude 
at  the  Moment  of  the  true  Conjundion  in  her 
proper  Orbit  be  lefs  than  that  Sum  ;  there  will  be, 
fome  where  on  the  Earth,  an  Eclipfe  of  the  Sun  : 
But  if  it  be  greater,  there  will  be  no  Eclipfe  at  all. 
And  if  the  Moon’s  1  atitude  be,  alone,  lefs  than 
the  Semidiameter  of  the  Disk,  then  the  Centre 
of  the  Shadow  will  fall  upon  the  Earth,  and  fo 
caufe  fomewhere  a  Central  Solar  Eclipfe,  but  if 
it  be  greater,  there  will  be  only  a  Partial  one. 

3  From  rhe  Semidiameter  of  the  Earth’s  Disk, 
take  that  of  the  Penumbra,  and  Note  the  Re¬ 
mainder  carefully  ;  for  if  the  Latitude  of  the 
Moon,  in  the  Time  of  the  Syzygy  in  her  proper 
Orbit,  ba  Ifi  than  fuch  Remainder »  then  will 


-hi  t  :  ...  [\  .7 

the  whole  Penumbra,  at  the  middle  Moment  of 
the  Eclipfe,  be  confined  within  the, Circumference 
of  the  Earth’s  Disk  ;  but  if  otherwise,  it  will 
not  be  fo.  And  if  by  Multiplication,  you  re¬ 
duce  all  thefe  Quantities  to  Seconds,  you  will 
have  the  singles  of  Incidence  as  they  are  called  ; 
that  is,  the  Difiances  of  the  Points  where  the 
Penumbra  touches  the  Disk  in  its  Ingrefs  Mid  E- 
grefs  and  alfo  the  Point  where,  iii  the  middle 
Time  between  both,  the  Centre  of  the  Penumbra 
enters  into,  and  goes  out  of  the  Disk. 

For  thefe  Diltances  being  given  in  Angles, 
from  the  Velocity  of  the  Monthly  Motion  of 
the  Moon  from  the  Sun,  there  may,  by  the  Rule 
of  Three,  be  found  the  Space  of  Time  proper  to 
each  Difiance  ;  that  is,  the  whole  Duration  of 
the  Eclipfe  will  be  given,  and  of  the  abfolute 
Darknefs,  and  alfo  the  Time  of  the  Mora  of  the 
Penumbra  within  the  Earth’s  Disk,  as  will  appear 
below. 

4.  From  rhe  Latitude  of  the  Moon  at  the  Time 
of  the  Conjundion  in  her  own  Orbit  (which,  as 
hath  been  Laid  above,  is  the  lame  with  the  leaft 
Difiance  of  the  Centres  fo  often  mentioned)  you 

may 


H  Calculation  of  the  Moon's  Place . 


A  Calculation  of  the  Moons  Tlace  for  April  5.  1707. 

at  ih.  46™  p.  m. 
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Former  Equation  add 
Latter  Equation  fubtradb 

The  Dif.  is  Equation  now  add! 
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Wherefore  the  Apparent  Times  of  the  Eclipfe 
will  be  :  Thus 
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End 
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The  Horary  Motion  of  the  Moon  29  5  6 

Of  the  Sun  2  26 

Horary  Motion  of  the  Moon  from  the  Sun  27  30 
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As  1650^.  6of  :  :  172.  6  Wherefore  the  Difference  of 
Time  to  be  Subdu&ed,  is  6  j. 

And  therefore  the  Middle  of  the  Eclipfe  will  be  i  3  h.  39'.  45^ 
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The  Suns  Semidiameter  Subtr. 

Remains  Sfemidiameter  Shadow 
Moon’s  Semidiameter 

Sum 


54'.  48  V. 
10. 


Duration  of  the  Eclipfe,  is 

Beginning 

End 


54 

58 

16 

01 

38 

57 

14 

5* 

53 

49 

=ih.  57 

■rh  ' 

3h.  55'. 

nh.  42m.  i8". 
15I1.  37m.  i2'ro 


Wherefore  the 


To 


1 


f  he  *U(es  of  the  Aftronomical  Tables, 


if  in  Solar  Eclipfes,  you  can  (within  the, Plane  of 
this  Disk)  find  the  Lines  and  Paths  which  the 
Mocn  her  feif  touches  or  deferibes,  you  may  find 
alfo  the  very  Places  on  our  Eaith,  which  will  be 
then  eclipfed  by  the  Intcrpofition  of  the  Moon’s 
Body.  T  .  . 

Having  then  gained  by  the  Precepts  above 
given,  the  leaft  Diftance  between  the  Centres  of 
the  Earth  (or  of  the  Disk)  and  of  the  Penumbra, 
and  the  Diftance  of  this  Line  cf  the  leaft  DJftance, 
from  the  Axis  of  the  Eel  prick,  deferibed  or 
drawn  on  the  Plane  aforefaid,i  Let  there  be  drawn 
thereto,  in  the  Plane  of  the  Disk  a  perpendi¬ 
cular  from  the  Point  of  that  leaft  Diftance,  that 
Line  will  (hew  the  Path  of  the  Centre  of  the  Penum¬ 
bra ,  as  it  tranfits  the  Disk,  of  which  you  have 
a  Calculation  above  given,  with  regard  to  the 
Angles  of  Incidence,  of  the  Immerfion  of  the 
Centre  and  of  the  total  Immerfion ,  In  this  right 
Line,  or  in  this  Path  of  the  Centre  of  the  Penumbra , 
note  the  Hours  of  your  Meridian,  with  the  Quar¬ 
ters,  Minutes,  &c.  (if  there  be  occafion)  corre- 
fponding  to  the  Phenomena  of  the  Eclipfe,  found 
as  above  by  Calculation  ;  and  let  the  Hours,  &c. 
alfo  be  noted  in  the  Elliptic k.  Path  of  your  par¬ 
ticular  Place,  which  muft  be  delineated  in  this 
Plane ;  fo  that  each  Hour,  and  each  particular 
Part  of  every  Hour,  may  determine  the  very 
Point  where  your  Place  deferibed  by  that  Ellipfis, 
is  at  that  Moment  of  Time.  And  having  thus 
given  thefe  Moments  of  Time  in  the  P^Hi linear 


Path  of  the  Centre  of  the  Penumbra ,  and  in  the 
Elliptic \  Path  of  your  particular  Place,  you  may 
by  Scale  and  Compafs  conftruft  the  Phenomena  of 
the  Eclipfe,  as  they  will  appear  in  your  particular 
Place  •  thus,.  Take  from  the  fame  Scale  of  eaual 
Parts,  by  which  }Qu  drew  all  the  reft,  the  Semi- 
diameter  of  th £  Penumbra,  and  moving  one  Point 
ol  the  Compares  along  the  path  of  the  Penumbra 
:  direct  the  other  towards  the  Path  of  the  Place, 
If  you  find  it  will  not  reach  to  it  fo  as  to  touch 
it,  you  may  conclude  there  will  be  no  Eclipfe  of  the 
Sun  in  your  particular  Place  s  but  if  it  doth  ei- 
ther  touch  it  or  reach  over  it,  there  will  be  an 
Eclipfe;  a  Partial  only,  if  it  touch;  a  Total  one 
if  it  reach  over  the  Elliptick  Path  ;  the  beginning 
of  which  Eclipfe  will  be  at  that  Hour  ,  or  part  of 
j  an  *  Hour,  where  the  Compares  Legs  being 
carried  along  both  Paths ,  do  mark  out  the  lame 
lime  in  Each  Path  :  In  like  manner,  the  middle 
of  the  Eclipfe  will  be  found  to  be  at  that  Mo¬ 
ment  of  Time,  which  the  legs  of  the  CbmpalTes 
(being  opened  ftill  at  the  fame  Diftance,  and  now 
carried  Parallel  to  the  Axis  of  the  Ecliptickin  your 
particular  Place,  will  be  at  that  Moment  of  Time 
which  fhall  be  markt  out  both  in  the  Paths  of  the 
Penumbra ,  and  in  the  Path  of  your  particular 
Place.  See  farther  in  A 4r.  Flamftedeb  Doctrine  of 
the  Sphere  in  Sir  Jona  Moor’s  Math .  Vol.  I. 

For  the  Calculation  of  the  Edipfes  of  the.  Sa¬ 
tellites  of  Jupiter .  See  Jupiter  in  Vol.  II. 


A  Table  of  the  Latitudes  of  many  of  the  moft  Eminent  Places  on 
the  Earth  |  together  with  their  Differences  of  Meridians  in  Time, 
and  of  Longitude  in  Degrees,  j  accounted  from  the  Meridian  of 
Her  Ma  jelly’s  Royal  Obfervatory  at  Greenwich ,  near  London. 

Note,  Thofe  Places  M  ukt  thus  *  having  been  determined  by  Celeftial  Obfervatba  * 

the  reft  have  been  corrected  by  their  help. 
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To  determine  the  Moment  of  the  beginning  and  ending  of  a  Solar  Eclipfe. 
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may  find  thefe  Angles  of  Incidence,  of  the  Im- 
merfion  and  Emerfion  of  the  Centre,  by  thefe 
Analogies. 

As  th6  Sum  of  the  Semidiameters  of  theTer- 
reftrial  Disk,  and  of  the  Penumbra ,  is  to  Ra¬ 
dius  : fo  is  the  Moon’s  Latitude,  or  the  leaft 
Diftance  of  their  Centres,  to  the  Cofine  ot  the 
Angle  of  Incidence  :  And  then, 

As  the  Semidiameter  of  the  Earth’s  Disk  is  to 
Radius  l'ois  the  Moon’s  Latitude,  to  the  Co¬ 
fine  of  the  Angle  of  the  Immerfion  of  the  Centre 
of  the  Penumbra.  And 

As  the  Difference  between  the  Semidiameters  of 
the  Terreftrial  Disk,  and  of  the  Penumbra ,  is  to 
Radius  .  :  fo  is  the  Moon’s  Latitude,  to  the  Co¬ 
fine  of  the  Angle  of  the  total  Immerfion.  ' 

And  fince  in  the  Egrefs  of  the  Penumbra ,  the 
Angles  are  equal  to  thofe  in  the  Ingrefs ,  the  fame 
Numbers  will  exprefs  both. 

5.  Having  thus  gained  the  Co-fine  of  thefe 
Angles,  and  confequently,  the  Angles  themfelves , 
you  rrfuft  next  Inveftigate  the  Motion  of  the 
Moon,  correfponding  to  each  of  the  Angles  re- 
fpecffively.  By  facing, 

As  Radius  is  to  the  Sine  of  the  Angle  of  Inci¬ 
dence  : :  fo  is  the  Sum  of  fhe  Semidiameters  of 
the  Penumbra  and  the  Earth’s  Disk,  to  the  Mo¬ 
tion  of  half  the  Duration  of  the  whole  Eclipfe  j 
And, 

As  Radius  to  the  Sine  of  the  Angle  of  Immer¬ 
fion  of  the  Centre  :  :  fo  is  the  Semidiameter  of  the 
Disk ,  to  the  Motion  of  half  the  Duration  of 
Central  Eclipfes.  And  again, 

As  Radius  to  the  Sine  of  the  Angle  of  total 
Immerfion  : :  fo  is  the  Difference  between  the 
Semidiameters  of  the  Disk  and  Penumbra ,  to  the 
Motion  of  half  the  Motay  or  continuance  of  the 
Penumbra  within  the  Disk. 

6.  And  when  the  Motions  are  thus  found,  you 
may  gain  the  correfponding  Times  by  this  Ana¬ 
logy  :  As  the  Horary  Motion  of  the  Moon  from 
the  Sun,  is  to  one  Hour,  or  60  Minutes  fo  is 
the  Motion  of  half  the  Duration,  (  whether  be¬ 
longing  to  the  Angle  of  Incidence,  to  the  Angle 
of  the  Immerfion  of  the  Centre,  or  to  the  Angle 
of  the  whole  Immerfion)  to  the  Space  of  Time 
correfponding  to  each  Motion  refpebtively. 

And  having  thus  gained  the/e  Intervals  of  Time  $ 
if  you  add  them  to,  or  take  them  from,  the  mid¬ 
dle  Moment  of  the  Eclipfe,  you  will  obtain  the 
Moment  of  Time ,  in  which  is  the  Beginning  and 
End  of  the  Eclipfe  Central  or  other ;  the  Begin¬ 
ning  and  End  of  the  Mora  of  the  Centre  of  the 
Penumbra  univerfally,  for  that  Place  where  you 
are,  or  for  the  Meridian  of  that  Place  for  which 
your  Tables,  were  calculated ;  which  Time,  by  the 
Confideration  of  the  Difference  of  Meridians  or 
Longitudes  of  Places,  may  eafily  he  accommo¬ 
dated  to  any  other  Place. 

And  thus  may  the  General  Phenomena  of  So¬ 
lar  Eclipfes  be  accounted  for  and  Calculated. 
Their  more  -particular  AffeFtions  may  be  obtained 
from  the  following  Considerations,  and  Methods 
of  Inveftigation.  But  let  us  premife, 

1 .  That  in  that  very  Place,  where  the  Penumbra 
firft  touches  and  enters  the  Earth’s  Disk,  the  Inha¬ 
bitants  will  fee  the  Beginning  of  the  Eclipfe,  in 
the  uppermoft  Point  of  the  Sun’s  Vertical  Dia¬ 
meter,  or  in  the  upper  extremity  of  the  Limb. 
( 2.)  In  that  Place  where  the  Centre  of  the  Pe- 
numbra  enters  the  Earth’s  Disk,  the  Spectators 


will  fee  a  Central  Eclipfe  of  the  Svin,  (3.)  But 
in  that  Place  where  the  whole  Penumbra  is  firft  re¬ 
ceived  or  contained  within  the  Disk,  thcie  the 
End  of  the  Eelipfe  will  be  oblervcd,  at  the  lower 
End  of  the  Sun’s  Vertical  Diameter.  ( 4.)  Where 
the  Path  of  the  Centre  of  the  Penumbra,  in  the 
Meridian  Circle  inter Lets  the  Earth’s  Axis ;  and 
where  it  interfe&s.the  Axis  of  the  Ecliptic k  in  the 
Nonogefimal  Degree,  or  the  Point  that  is  moft 
elevated  above  the  Horizon,  there  a  Central  E~ 
clipfe  will  be  vifible.  (5.)  In  that  Place  where 
the  Penumbra  begins  to  emerge  out  of  the  Earth’s 
Disk,  the  Eclipfe  will  begin  in  the  Weftern  Lumi¬ 
nary,  in  the  Nadir.  Point  of  his  Vertical  Diame¬ 
ter.  (6.)  In  that  Place  where  the  Centre  of  the 
Penumbra  goes  out  of  the  Limb,  a  total  Eclipfe 
will  be  vifible  in  the  Sun  in  the  Weft. 

7.  But  where  the  Centre  of  the  Penumbra  goes 
out  of  the  Disk,  there  will  be  the  perfect  Ena  of 
the  Eclipfe,  which  will  go  off  in  the  Zenith  Point 
of  the  Sun’s  Vertical  Diameter. 

Thefe  are  the  General  Phenomena  of  Solar 
Eclipfes  '}  only  you  may  obferve,  that  by  Reafon 
the  Menftrual  Motion  is  fwifter  than  the  Diurnal, 
they  will  always  begin  from  the  Weft,  and  fo  will 
proceed  on  from  Weft  to  Eaft,  during  the  whole 
Time  of  the  Eclipfe. 

Before  I  quite  leave  this  Affair,  it  will  be  pro¬ 
per  and  ufeful  to  acquaint  the  Reader  briefly  with 
Mr .  Flamftede’s  late  invented  Method  of  repre- 
fenting  Solar  Eclipfes  by  a  Geometrical  Coofiru- 
(ffion  i  becaufe  ’tis  free  from  all  the  Embarafs- 
rnent  of  Parallaxes,  and  in  fome  Cafes  hath  the 
Advantage  of  Calculation.  . . . . ... 

Suppofe  then  a  Plane  to  touch  the  Moon’s  Orbit, 
and  which  fhall  be  pofited  fo  as  that  it  fhall  be  at 
Right  Angles*  to  the  Line  which  corrects  the 
Centres  of  the  Sun  and  Moon  ;  and  that  thro’ 
this  Plane,  innumerable  Ri^ht  Lines  be  drawn 
from  the  Centre  of  the  Sun,  to  any  Circles  upon 
the  Earth’s  Surface,  then  will  thefe  Line9  fo 
drawn,  projedb  the  Terreftial  Sphere,  and  its  Cir¬ 
cles  on  that  Plane  ;  fo  that  an  Eye  placed  in  the 
Sun,  would  obferve  the  Earth  and  its  Annual 
and  Diurnal  Motion,  as  if  all  were  tranfa&ed  in 
that  Plane :  Juft  as  we  who  live  on  this  Earth, 
obferve  the  Sun  and  Moon,  and  their  various 
Motions  and  Changes,  as  if  performed  in  Circles 
of  the  Sphere  proje&ed  on  a  Plane. 

From  fuch  a  Projection  therefore  of  the  Earth’s 
Spherical  Surface,  there  will  arife  in  that  Plane 
a  Circle  for  a  Bafe,  which  will  be  nearly  equal  to 
a  great  Circle  on  the  Earth,  and  which  is  called 
the- Earth's  Disk ,  and  will  be  every  where  Nor¬ 
mal  to  the  Plane  of  the  Ecliptick.  From  its 
Centre,  fuppoL  a  right  Line  drawn  both  ways, 
.repre fenting  the  Earth’s  Axis,  and  which  accord¬ 
ing  to  the  different  Seafons  of  the  Year,  will  be 
varioufly  inclined  to  the  Plane  of  the  Ecliptick, 
which  will  be  reprefented  by  one  of  the  Diame¬ 
ters  of  the  Disk  f  for  the  Parallelifm  of  the  Earth’s 
Axis,  by ‘reafon  of  its  various  Pofition  to  the 
aforefaid  Plane,  will  make  there  unequal  Angles* 
Let  there  be  imagined  alfo  in  the-fame  Plane,  in¬ 
numerable  Ellipfes  to  be  deferibed  by  the  Diurnal 
Motion  or  Rotation  of  any  Point  on  the  Earth’s 
Superficies,  thefe  will  be  the  Elliptical  Paths-  of 
the  feveral  Vertexes ,  as  they  are  called  ;  by  each 
of  thefe,  the  Scituation  of  any  particular  Place  i$ 
determined,  and  diftingutfhed  from  all  other  in 
I  this  given  Plane.  Whence,  it  will  follow,  tharj, 
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The  Zffes  of  the  Aftfonomical  Tables 


Places  Names. 


Madrid  Spain 

*  Mai 

* 


Ajorca 


Malacca  India  — 

*  Martinico  Ijland- 

*  Marjeiks  * -  - 

MeJJina  in  Sicily - 
Mexico 


Muncben  Bavaria 

*  Montpelier  — - - 

*  Mufcow - - 

*  Namur - 


A 'ahgajack  Japan 

*  Nancy  Lor  rain  - 

*  Nanis - — - 

Naples 


Narbon 
Narfiinga 


*  Nice  P  rove  nee - 


*  Ningpo  or  Liampo  China • 


Noremberg 
Olinda  Bra  file  or  Pernambuck 

Oxford * - - - -  *  1  — '  — 

Ozaca  Japan - - - 

Padua —  — — - -  — ~ 

Paris - 


* 

* 

* 


Pekin  China  — 
Boudicberri  — 
Bohemia 
Ratisbon 


Reggio  in 
Rhodes-—-'-'  - 

Roche l - 

Rome  . — 

*  Roftock  - - 

*  Roterdam - 


* 

* 

* 


* 

* 
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Salamanca  Spain- 

Sevil  — — - 

in  W/tf - 

Smirna  in 


Spbaban  Berfia - ■ 

Stockholm  Sweden - -■ 

Syracufa  Sicily  - 

Tangier  - - — — - 

Tidore - — 

Toledo  Spain 


*  Toloun  Prance  - — : — - 

*  Tripoly  in  Barb  ary  — 

*  Tubing  Germany - - 

*  Valent  la  Spain - 

Venice - - - - 

*  Vienna 


*  pjp/i/  — 

*  Ur  an  i  burg 

*  Utricht 


*  Wirtemberg  Saxony 
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* - r 


Latitud. 

Diff 

of 

Diff. 

of 

Merid. 

Longjc 

D. 

M. 

D. 

M. 

H. 

M. 

• 

40 

10 

0 

*3 

3 

4  5 

W 

39 

35 

0 

10 

2 

3° 

E 

2 

42 

6 

40 

100 

00 

E 

H 

44 

•  4 

°4 

fcjr 

00 

W 

43 

20 

0 

5 

22 

E 

?8 

21 

1 

06 

16 

30 

E 

20 

06 

6 

49 

102 

ib 

W 

48 

58 

0 

47 

H 

45 

E 

43 

36 

0 

x5 

3 

45 

E 

55 

5° 

34 

*5 

2 

6 

35 

20 

38 

5 

45 

00 

1  E 

E 

32 

53 

8 

31 

1 V 

45 

E 

48 

0 

27 

6 

45 

E 

47 

^3 

0 

064 

1 

36 

W 

41 

°5 

1 

°3 

r5 

45 

E 

43 

*5 

0 

09 

2 

*5 

E 

18 

*5 

5 

34 

83 

E 

43 

38 

0 

29 

7 

*5 

E 

29 

38 

8 

01 

'120 

J5 

~E 

49 

■2  9 

0 

49 

1  2 

1 5 

E 

7S 

48 

2 

20 

35 

bo 

VV 

5i 

A  i 
4-4  2 

0 

05  ‘ 

i 

J5 

W 

35 

05 

8 

52 

*33 

CO 

E 

45 

3.1 

0 

45 

i  1 

1 5 

E 

48 

5° 

0 

09 

2 

*5 

E 

39 

55 

7 

51 

1 47 

45 

E 

11 

54 

5 

21 

80 

15 

E 

5° 

4° 

0 

58 

*4 

3° 

E 

48 

59 

0 

49 

12 

1 5 

E 

42 

i5 

0 

55 

13 

45 

E 

36 

42 

2 

12 

33 

CO 

E 

46 

10 

0 

051 

1 

20 

W 

41 

51 

0 

52 

*3 

00 

E 

54 

10 

0 

51 

12 

45 

E 

51 

55 

0 

17 

4 

15 

E 

41 

1 2 

0 

16 

4 

00 

W 

37 

3c 

0 

26 

6 

3° 

W 

14 

I& 

6 

43 

100 

45 

E 

38 

28 

1 

49 

27 

L5 

E 

if 

14. 

4 

20 

^5 

00 

E 

58 

5° 

1 

10 

17 

3° 

E 

37 

04 

1 

0 1 

i5 

15 

E  • 

35 

55 

0 

25 

6 

*5 

W 

00 

36 

6 

37 

99 

*5 

E 

39 

4d 

0 

14 

3 

3°' 

W 

43 

06 

0 

23 

5 

45. 

E 

3  2 

H. 

0 

52 

13 

00 

E 

48 

*  34 

0 

37 

9 

1 5 

E 

39 

3° 

P 

03 

0 

45 

E 

45 

18 

0 

5° 

12 

3° 

E 

48 

22 

j 

°9 

17 

15 

E 

59 

00 

1 

12 

18 

00 

E 

55 

54 

0 

51 

12 

45 

E 

',2 

°5 

0 

20 

5 

00 

E 

51 

S3 

0 

52 

*3 

80 

E 

52 

1 1 

0 

4+ 

J 1 

00 

E 

54 

00 

0 

°4 

x  1 

00 

W 

Nor?,  That  thofe  Places  againft  which  the  S  is  placed  in  the  Column  of  Latitudes, 
the  Equator  ;  and  all  the  other  North.  ..  .  ■  ■ 


are  South  of 
ASTRO- 


A  fable  of  the  Latitudes  and  Longitudes ,  &c, 


Places  Names. 


*  Brelt  in  France  — 

*  Bourdeaux  - - 


CWis  in  Spain — 
G*//x  in  France  — 
Camboia  in 
Gz/?^z  in  Crf/f1  — 
Candia  - - -  - 


*  Gp<?  &?/z  E/per  an  ce  — 

*  Cape  Comerin - — — — 

*  Cape  Virde  at  the  lfle  &f  Goree - 

*  Cayenne  Weft-Indies  - *  — 


*  Gjr<? 

Ceylon  • — — 1 

*  Cheufan  China - 

Cochin  E  ift  Indies  • 
Coni m bra  Portugal 
Conftantinople  < 


* 

* 


Copenhagen  Denmark 

Corvo  Infula  - 

Cracow  Vo! and - - 

Cujco  in  Peru- 


*  Dantzick  in  Poland 

*  Di^p  in  Normandy  - 

*  -  “  "  ' 

* 


Dublin  in  Ireland • 
Dunkirk  Flanders  • — - 
Durazzo  in  Dalmatia 


*  Edinborough  in  Scotland- 

*  Embden  — « - - - „ 


Fir/T?  Infula • 

F<?s - - 


*  Florentia 


Frankford  on  the  itfi/'/i 

Geneva  - - - 

Genoa  - - 

Ghent  -  - - —  • 


«*» 


Greenwich  at  the  Obfervatory 
Goa  in  India  - —  — — - - 


*  in  Zealand 

*  Guadaloupa - 

* 


Grenoble 

Hamburgh  • - 

Havre  de  Grace 
Heidclburg 


Hoaignan  in  China  - 

*  yamaica  Port  Royal 

Ingolftad  — - 

*  wfpruch  ■  — 

*  — 

* 


Kebreck  New  France  — 
Konntngsberg  in  Pruffia 
Leg  horn — — -  ■■  — •  ,« - 

Liege— — - *  - - 

Leifick  — — - - - - 

Lima  Peru  - . — - 


*  Lrars  Auftria— 

*  21/0/w  France  — 

*  Lisbon  Portugal 

*  ION DON 

*  Macao  China* 


Madagascar  Bay  of  Terra  del  Gada 
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Madrid 


*  * 


Tfee  *Ufes  of  the  Aftronomical  Tables 


Places  Names. 


Madrid  Spain 

*  Majorca—* — 

*  Malacca  Indio 

*  Mam m co  IJland 

*  Marjeiles 
MeJJina  in  Sicily- 

*  Mexico 


Muacben  Bavaria  ■ 

*  Montpelier  — - 

*  Mufcow  - — 

*  Namur - 


Nahgafack  Japan 

*  Nancy  Lor  rain  - 

*  JWr - — - 


Naples - * - -  — - 

*  Narbon  - - - — 

ft Tarjinga  ■  ■  ■  — -  - — 

*  Nice  Provence- - - - 

*  Ningpo  or  Liampo  China - - 

*  N or  ember g  —  -  — - * 

Olinda  Bra  file  or  Pernambuck  ■ 

*  Oxford - - - - »  ■  - -  -— 

Ozaca  Japan - - - 

4  Padua —  — - -  - — 

Paris 


Pekin  China 

*  Poudicherri  — 

*  Prage  Bohemia 

*  Ratisbon 


Reggio  in  Italy. 

*  Rhodes——-' -  ■ 

*  Roehel - 

*  Rome  ~  — 

y'  Roflock  - - 


*  Roterdam  — : — 
Salamanca  Spain- 

*  Sevil  — - - 

*  Siam  in  India— 

V  •  •  T  • 


*  Smirna  in  Ionia  - - 

Sphahan  Perfta  — - 

Stockholm  Sweden - 

Syracufa  Sicily  - — 

Tangier  - - - - - 

Tidore - — 

Toledo  Spain - — 

*  Toloun  Prance - — — 

*  Tripoly  in  Barb  ary - 

H  Tubing  Germany - - 

*  Valeniia  Spain - 

Venice - - - - 

*  Vienna 
#  Vpfal  - 


-  —  •»*- 


*  Uraniburg 

*  Utricbt 


*  Wirtemberg  Saxony 
[Volf emb  utile* 

York 
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Nat?,  That  thofe  Places  againft  which  the  S  is  placed  in  the  Column  of  Latitudes,  are  South  of 
the  Equator  j  and  all  the  other  North.  ASTRO- 


AST 


AST 


ASTRONOMY,  in  order  to  prepare  the  way 
for  the  right  Undemanding  of  this  Noble  Science, 
as  it  now  ftands  in  the  Writings  of  the  Modern 
Aftronomej*,  who  have  Reviived  and  Demonftra- 
ted  the  Ancient  Pythagorean  Syfiem  of  the  World : 
And  bcfides  thofe  necelTary  Precognita  of  the  Do¬ 
ctrine  of  the  Sphere,  its  Proje&ion  in  Plano ,  and 
the  Sphericf  Trigonometry  (which  every  one  ought 
to  know  that  will  purfue  this  Study  j )  I  {hall  here 
(from  Mr.  Hayes's  Fluxions  p.  291  ,&c.)  give  you 
fuch  Phyfical  and  Mechanical  Proportions,  as  wil 
Qualifie  you  to  obtain  a  fufficient  Knowledge  of 
the  Doctrine  contained  in  the  prelent  Books  of 
Aftronomy. 

PROP.  I; 

The  Area's  which  Bodies  {fuppofe  any  Planets  or  Co¬ 
mets )  evolving  about  an  immovable  Center ,  [as 
fuppofe  the  Sun  in  S)  edferibe  by  Bays  drawntothe 
fame ,  are  proportional  to  the  Times  of  Defcription, 
and  are  all  in  the  fame  immoveable  Plain. 

Let  the  Time  be  divided  into  equal  Parts,  and 
fuppofe  in  one  of  them,  a  Body  delcribes  the  Space 
A  B  (by  a  Power  which  it  has  to  move  in  the  right 
Line  A  x  from  A  towards  x )  in  the  next  Moment 
of  Time,  if  nothing  hindred,  it  would  move  from 
B  to  x,  describing  the  Line  B  x  equal  to  A  B,  lo 


that  drawing  the  Rays  AS,  BS ,  xS  to  the  im¬ 
moveable  Center  S,  the  Areas  A  SB  and  BSxd e- 
feribed,  would  be  equal :  But  when  the  Body 
comes  to  B,  let  a  Force  in  S  attract  the  fame, 
and  by  one  Angle  but  ftrong  Impulle,  make  the 
Body  deviate  from  the  right  Line  B*,  and  move 
in  the  right  Line  B  C ;  draw  ,  C  parallel  to  B  S 
intending  BC  in  C,  then  at  the  end  of  the  fecond 
Moment  of  Time,  the  Body  will  be  found  in  C, 
in  the  fame  Plain  with  the  Triangle -rf S3  5  join 
S  C  and  the  Triangle  SBC ,  becaufe  of  the  Pa¬ 
rallels  S  B  and  C  *,  will  be  equal  to  the  Triangle 
S  B  x,  and  confequently  it  will  alfo  be  equal  to 
the  Triangle  SAB:  In  like  manner,  it  the  Cen¬ 
tral  Force  (or  Vis  Centripeta )  ad  fucceftively  in 
C  D  &c.  and  make  the  Body  in  fucceffive  Mo¬ 
ments  of  Time  delcribe  the  Lines  C  D,  D  E,  &c. 
they  will  be  in  the  fame  Plain,  and  the  Triangle 
SC  D  will  be  equal  to  the  Triangle  SBC,  and 
S  D  E  will  be  equal  to  S  C  D  —  S  B  C.  Whence 
it  is  manifeft  that  the  Body  revolving  about  an  im¬ 
moveable  Center  in  an  immoveable  Plain,  defenbes 
equal  Areas  in  equal  Times ;  and  by  compofinon, 
the  Area  SACS  is  to  the  Area  S  AES,  as  the 
Time  which  the  Body  takes  to  defenbe  that,  is  to 
the  Time  it  takes  to  deferibe  this. 

Yol.  II. 


Let  the  Number  of  the  Triangles  be  encrealed* 
and  their  Breadth  diminifhed  in  infinitum  rhen 
the  Perimeter  ABCDE  will  be  a  Curve  Line, 
an(i  confequently  the  V is  Centripeta  which  perpe^ 
tually  draws  back  the  Body  from  off  the  Tangent 
of  this  Curve,  ads  continually  ;  and  the  Areas 
SACS,  SAES  proportional  to  the  Times  of 
their  Defc.ription,  will  alfo  in  this  Cafe  be  propor¬ 
tional  to  the  fame  Times.  £.  E.  D. 

c  ons ecta nr  1. 

If  a  Body  or  Planet  revolving  in  the  Curve  ABcv 
be  attraded  by  a  Central  Force  in  S,  or  gravitate  to 
wards  theSun  there;  and  if  the 
Body  delcribe  the  infinitely 
little  Portions  of  the  Curve 
AB  and  BC  in  equal  Times, 
thenthe  infinite  little  Triangles 
A  SB,  BSC  will  be  equal  ; 
and  if  on  the  Center  S ,  and 
with  the  Radii  S  A,  S  B, 
the  litrle  Arches  A  b,  Be,  be 
deferibed,  rhen  the  Triangle 
SAB  or  SAb  —  J-SAxAb, 
and  the  Triangle  SBC  is  = 
t  SB  x  Be;  therefore  it  is,'  i  S  A  :  fS  B  ::  S  A  1 
SB::  B  c  :  A  b  j  that  is,  the  infinitely  little  Ar¬ 
ches  A b,  Be,  are  proportional  to  the  Radii  S  A', 
SB. 

DEFINITION  I. 

. 

The  Center  of  Attradion  is  that  point  to  which 
the  revolving  or  moving  Body  is  attraded  or  im¬ 
pelled  by  the  Force  or  Impetus  of  Gravity ;  thus 
the  Sun  is  fuch  in  the  refped  of  the  Primary  Pla¬ 
nets,  and  the  Earth  in  refped  of  the  Moon. 

£>  E  F.  II. 

Paracentric  Motion  of  Impetus  is  fo  much  as  the 
revolving  Body  approaches  nearer  to,  or  recedes 
farther  from  the  Center  of  Attradion  ;  thus  if  S 
be  the  Center  of  Attradion,  and  if  a  Body  in  A 
move  to  B,  then  SB— SA~  Bb,  is  called  the 
Paracentric  Motion  of  that  Body. 

D  E  F.  III. 

Circular  Velocity  of  a  Bo4y  is  Meafured  by  rhe 
Arch  of  a  Circle  ;  thus  if  a  Body  in  A  move  to 
B,  or  b\  its  Circular  Velocity  is  meafured  by  the 
Arch  of  the  Circle  A  b  deferibe  .on  the  Center  of 
Attradion  S,  and  the  Circular  Velocity  of  a  Body 
moving  from  B  to  C  is  meafured  by  the  Circular 
Arch  B  C. 

DBF  IV. 

,y  .  *  .  .  ,  . 

Conatus  Excufforiw  is.  meafured  by  a  Line  let 
fall  from  a  point  infinitely  near  to  another  point, 
perpendicular  to  a  Line  drawn  to  touch  the  Curve 
in  that  other  point:  whence  it  is  manifeft  that  the 
Conatus  Excuff  arias  Circulations,  or  Conatus  Centri- 
fugus  may  be  exprefs’d  by  BN  the  Verfed  Sine  of 
the  Angle  of  Circulation  C  SN  (or  by  c  i,  becaufe 
the  difference  between  the’Radii  S  C,  S  B  is  incom¬ 
parably  little)  for  the  Verfed  Sine  is  equal  to  a 
perpendicular  let  fall  from  one  end  of  the  Arch  to  a 
Tangent  drawn  to  the  other  end  of  the  Arcb. 

C  % 
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D  E  F  I  N  I.  V. 

•  .  ’•  '  I  '  ■+  ■ 

Solicitatio  Paraccntrica  Gravitatis  vel  Lcvitatis , 
br  the  Paracentric  Solicitation  of  Gravity  or  Le¬ 
vity  is  exprefs’d  by  the  right  Line  A  L ,  drawn 
from  the  point  parallel  to  the  Ray  S  B  (infinitely 
near  S  A)  until  it  interfedl  the  Tangent  BL. 

LEMMA  I. 

The  Verfed  Sine's  of  infinitely  little  Arches  are  in  a 
duplicate  Ratio  of  the  Chords  of  thefaid  Arches. 

Let  the  right  tine  A  D  touch  the  Circle  A  BG 
in  A ,  then  DAB  is  the  Angle  of  Contadt  ;  Let 
A  B  be  an  infinitely  little'  Arch,  A  B  the  Chord, 
and  A  C  the  verfed  Sign  thereof,  I  fay  AC  or  BD 
is  as  the  Square  of  A  B ;  that  is,  if  another  infinite¬ 
ly  little  Arch  Ah  betaken,  then  the  Verfed  Sine 
Ac  (or  b  d)  :  Verfed  Sine  A C  (or  BD)  ::  Abq: 
A  Bp. 


A  erf  ED 


Draw  the  Diameter  A  G,  and  'draw  the  Lines 
G  B,  Gb  ;  then  by  the  property  of  the  Circle,  we 
have  AB  q—  AC  X  AG  and  Abq  —  AG  X  Ac  • 
whence  it  is,  A  B  q  :  Ab  q  :  :  AC  x  AG:  Ac  x 
AG  :  :  AC  :  Ac  :  :  B  D  :  b  d. 

Now  when  the  points  Bf  b,  are  infinitely  near 
the  point  A ,  then  the  Chords  AB,  Ab,  are  equal 
to  the  Arches  AB,  Ab,  and  confequently  the  Ver¬ 
fed  Sines  AC,  Ac,  or  the  Subtenfes  of  the  Angle 
of  Contadt  B  D,  b  d,  are  in  a  duplicate  Ratio  of 
the  Conterminal  Arches  A  B,  Ab. 

And  if  the  Lines  BE,  be,  fubtend  the  Angle  of 
Contact  DAB,  and  be  parallel  to  any  Line  (lefs 
than  the  Diameter  A  G)  drawn  within  the  Circle, 
as  A  R,  then  the  Lines  BE,  be,  will  be  as  the 
Squares  of  the  Conterminal  Arches  A  B,  A  bi  for 
B  D  :  b  d  ::  B  E  i  b  e  ::  A  B  q  t  A  b  q, 

C  O  R  0  L  L  A  R  T. 

The  Subtenfes  of  the  Angles  of  Contadt  of 
Curves,  whofe  Curvature  in  the  point  of  Contadt 
is  the  fame  with  that  of  fome  Circle  (or  when  the 
difference  between  them  is  incomparably  little) 
are  in  a  duplicate  Ratio  of  the  Conterminal  Arches. 


LEMMA  II. 

In  unequal  Circles  A  B  D,  G  b  E,  if  the  infi¬ 
nitely  little  Arches  B  D,  b  d  be  equal,  then  the 
Verfed  Sines  BN,  bn  of  thefe  Arches  will  be  reci¬ 
procally  proportional  to  the  Radii  SB,  S  b. 


b 


Produce  S  D  unto  E,  and  draw  E  F  parallel  to 
S  b,  and  draw  the  Lines  D  N,  E  K^dn  perpends 
cular  to  SB. 

Then  it  is,  bl^:  BN  :t  S  b  :  S 

And  bn  :  b  R  : :  b  d  q  :  b  E  q. 

S  b 

But  bE  —  JgBD. 

C  L  . - 

Therefore*  bn :  BN : :  5  b  x  BDq :  -  -  B  Dq, 

SB 

TL  •  -  ^  bdq  BDq 

That  1  s,  bn  :  BN  ::  --jf  : 

op  SB 

Xr}u=BD' 

We  have  b  n  :  B  N  : :  S  B  :  S  k.  &E.D. 
PROP*  II. 

The  Conatus  Centrifugi  (or  Vires  Centripetar)  of 
Bodies  Revolving  in  equal  Circles ,  with  an  equa¬ 
ble  Motion ,  are  in  a  duplicate  Ratio  of  their  Ve¬ 
locities. 

The  Conatus  Centrifugus  is  equal  to  the  Verfed 
Sine  of  the  Angle  of  Circulation,  and  the  Verled 
Sines  of  Arches  infinitely  little  are  in  a  duplicate 
Ratio  of  the  Chords  of  thole  Arches  ;  that  is  in 
a  duplicate  Ratio  of  the  Arches  themfeives,  knd 
the  Velocities  ( the  times  being  fiippofed  equal ) 
are  as  the  Arches ;  therefore  the  ConamfCentrifu/i 
are  in  a  duplicate  Ratio  of  the  Velocities, 


C  9  N  S  E  C- 
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AST 


AST 


CONSECTAI{r  I. 

if  two  Bodies  B,  b ,  revolve  in  unequal  Circles, 
ABD,  G  b  E,  and  defcribe  the  Areas  S  B  D,  S  b  d ; 
then  the  Conatus  Centrifugi  (or  Vires  Ccntripct* ) 
DC,  dc ,  will  be  in  a  Ratio  Compounded  of  the 
duplicate  Ratio  of  the  Velocities  Dire&ly,  and 
the  firnple  Ratio  of  the  Radii  InvcrfeJy. 

For  if  the  Radii  be  equal,  th e  Conatus  Centrifugi 
are  as  the  Squares  of  the  Velocities  ;  and  if  the 
Velocities  be  equal,  the  Conatus  Centrifugi  are  reci¬ 
procally  as  the  Radii ;  therefoite  if  neither  the  Ra¬ 
dii  nor  the  Velocities  be  equal,  the  Conatus  Centri¬ 
fugi  are  in  a  Ratio  compounded  of  the  Rationes  of 
the  Squares  of  the  Velocities  dire&ly,  and  of  the 
Radii  inverlely. 

This  Corollary  is  Demonftrated  more  Umver- 
fallv,  in  one  of  the  fteps  of  the  Second  Lemma ; 
„  ,  b  d  q  B  D  q 

for  it  is  there,  bn  :  BN  ::  y  •  ^  ^  * 

CONS  ECTAQT  II. 

•-  ,*  (  "3  -  '  * 

And  if  the  Bodies  B,  b,  defcribe  the  equal  A- 
BSD  and  b  S  d  in  equal  times  ( chat  is  if 
S  B  x  B  D  =  S  b  x  b  d,  then  b  d  :  B  D  :  :  SB: 
S  b)  then  the  Velocities  B  D  and  b  d  will  be  reci¬ 
procally  as  the  Radii,  and  the  Squares  of  the  Ve¬ 
locities  will  be  as  the  Squares  of  the  Radii  Inverfe- 


ly,  whence  the  proportion  bn:  BN  :  :  - 


bdq 
S  b 


?.H!A  will  become  bn  :BN  :  :  ^ : 

SB  __  Sb  SB 

S  B  3  t  s"T|?,  that  is  the  Conatus  Centrifugi  are 
reciprocally  in  a  Triplicate  Ratio  of  the  Radii. 

consectab^t  III. 

•J  -  •  <. 

If  the  Velocities  be  dire&ly  as  the  Radii,  then 
the  Periodic  Times  will  be  equal,  and  the  Analogy 

bn'  BN  * :  — ^ ~ --  will  become  bn  :  BN 
bn.BN  ..  sh  SB 

: :  S  b  :S  B ;  that  is,  the  Conatus  Centrifugi  are 
proportional  to  the  Radii. 

CONSECTA^T  IV. 

If  the  Bodies  B,  b,  defcribe  the  Arches  BD,bd 
in  equal  times,  then  the  Periodic  Time  of  b 

will  be  to  the  Periodic  Time  of  B,  as  is  to 

SB 
BD 


;  becaufe  the  Times  are  diredtly  as  the  Spaces 


and  reciprocally  as  the  Velocities ;  and  becaufe 

b  da  BDq 

*.:BN(::rf.:DC)::-  /■  :  :: 

J^B  .  Sb 
BD  q  bdq 
Sb  X  SBq .  SB  X  Sbq 
b  d  q 


(  Multiplying  by  SB  x  S  b ) 
Therefore  the  Vires 

BD  q  b  d  q 

Centrist#  are  in  a  Ratio  Compounded  of  the  Rar 
tiones  of  the  Radii  dire&ly,  and  the  Spaces  of  the 
Periodic  Times  Inverfely. 

c  O  N  S  E  c  r  A  b^t  V. 

And  if  the  Squares  <tf  the  Periodic  Times  be  as 


the  Radii,  tHatisiffd*:**?  ::  sb  :  SB, 

bdq  B Dq  7 

then  it  will  be  bn  :  BN  ::  x  S  Bq  .  S  B  x  Sbq 

B  Dq  b  d  a 

:  :  (by  fubftitution)  SbxSB:SbxSB;  that  is, 

the  Vires  Centripeu  are  equal  ;  and  becaufe  S  * 

bdq 

SB  7 

—  ,  therefore  Sb  :  \/  S  B  :  :  b  d :B  D- 

B  D  q  * 

that  is,  the  Velocities  are  in  a  Subduplicate  Rati© 

of  the  Radii.  Et  Vice  Verfa. 

CONSECTAB.?  VI. 

And  it  the  Squares  of  the  Periodic  Times  be  as 

the  Squares  of  the  Radii,  that  is  if  S  ^  ^  :  S?-l : : 

b  b  q  BDq 

.  • 

Sbq  :  SBq,  then  it  will  be  bn:  BN  :  •  ^  x  ^  ®  ^ 

B  Dq 

SB  X  S  b  q  r  .  _ .  , 

i-.-j—  1  (by  fubftitution)  SbxSBq: 
bdq  1 

S  B  x  S  b  q  :  :  S  B  :  Sb  ;  that  is  the  Vires  Centri- 

q>et<e  (or  Conatus  Centrifugi)  are  reciprocally  as  the 

Radii  j  and  becaufe  (in  this  Suppofition)  SBq  x 

bdq 

=  S  bq  x  ~^y  therefore  B  D  —  bd ;  that  is 
the  Velocities  are  equal :  Et  Vice  verfa „ 

C  O  N  S  E  C  T  A  B,r  VII. 

If  the  Squares  of  the  Periodic  Times  be  as  the 

Cubes  of  the  Radii,  that  is,  if  ^  ^  ^  ^  ^ : :  Sb\ 1 

__  ^  ^  y  BDq 

*  ^  t  Then  it  will  b e  bn  :  BN  :  i 

B  Dq 

'SJixSbj  ..  :S  Bx  St’  ::  SBj 

:  S  b  q  j  that  is,  the  Vires  Centrigeta  are  recipro¬ 
cally  in  a  duplicate  Ratio  of  the  Radii ;  and  be¬ 
caufe  T?-  =  —  ,  therefore  V SB  :  Vs  b  :: 

bdq  B  Dq 

b  d,  BD;  that  is,  the  Velocities  are  reciprocally 
in  a  fubduplicate  Ratio  of  the  Radii :  Et  vice 
Verfa. 

SCHOLIUM. 

And  becaufe  it  is  found  by  Obfervation,  that  the 
Squares  of  the  Periodick  Times  of  Planets,  are 
as  the  Cubes  of  their  Diftances  from  the  Sun  * 
and  that  in  equal  Times  they  defcribe  equal  Areas 
about  the  Sun :  Therefore  it  is  manifeft,  that  the 
Sun  is  the  Center  of  all  the  Planetary  Motions  * 
and  that  the  Centrifeta  (or  Force  of  Gravity) 
of  one  Planet,  is  to  the  Vis  Centrist  a  of  another 
Planet,  as  the  Square  of  this  Planets  Diftance 
from  the  Sun,  is  to  the  Square  of  that  Planets 
Diftance  from  the  Sun. 

It  is  alfo  evident  that  thole  Planets  which  are  near- 
eft  the  Sun  move  fwifteft,  for  the  Velocity  of  one 
Planet,  is  to  the  Velocity  of  another  Planet 
as  the  Diftance  of  this  Planet  from  the  Sun,  is 
to  a  mean  Proportional  between  the  Diftance*  of 
this  and  that  Planet  from  the  Sun, 
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PROP.  III. 

If  the  Areas  which  a  Body,  revolving  about  an  im¬ 
movable  Center,  defcribes  by  Rays  drawn  to  the 
faid  Center,  be  proportional  to  the  Times  of  De- 
fenption  ,  the  Elementum  or  infinitely  little  In¬ 
crement  or  Decrement  of  the  Paracentric  Impe¬ 
tus  is  equal  to  the  Difference  or  Sum  of  the  Para¬ 
centric  Solicitation  (Solicitation  of  Gravity,  or 
the  Imprejfion  made  by  the  Allion  of  Gravity  ot 
Levity ,  or  any  fuch  like  Caufe )  and  twice  the  Co- 
natus  Centrifugus,  viz.  to  the  Sum,  if  it  be  the 
Solicitation  of  Levity  j  or  to  the  Difference ,  if  the 
Paracentric  Solicitation  arife  from  the  Aftion  of 
Gravity . 

Fjpm  the  Points  P  and  M,  draw  the  Lines 
P v,  M o  perpendicular  to  SN;  then  becaufe 
the  Triangles  P  S  N,  N  $  M  are  equal,  (the 
times  being  fuppofed  equal)  therefore  (becaufe 


A 


the  Bafe  S  N  is  common  to  both)  the  Altitudes 
P  v.  Mo  are  equal ;  take  N»  =  LM,  and 
draw  M n  parallel  to  LNj  then  the  Triangles 
PNp,  M no  will  be  equal  and  fimilar,  and  P  N 
—  M  n,  and  Nuron;  again  in  the  Right  Line 
S  N  (produced  if  need  be)  take  S  V  =  S  P,  and 
S  m  —  S  M,  then  is  N  V  the  Difference  between 
the  Radii  S  P,  and  S  N,  and  M  m  is  the  Diffe¬ 
rence  between  the  Radii  S  N  and  SMj  now 
N  V  is  =  (N  v)  no- f-  V  v  $  and  N  m  is  — 
Nw-f-tto  —  o  m ,  therefore  N  V  • —  Nm  — 

V  v  -f-  mo  —  N  n  ~  to  the  differentio-differenti- 
al,  or  infinitely  little  Increment  or  Decrement  of 
the  Paracentric  Velocity,  ~x  mo —  N  w  (becaufe 

V  v  and  m  o,  the  verfed  Sines  of  two  Angles  and 
Radii,  whofe  Difference  is  incomparably  little,  are 
equal.)  Now  the  Difference  between  the  Radii 
S  P,  SN,  and  S  N,  S  M,  expreffes  the  Paracen¬ 
tric  Velocity,  and  their  Difference  again  is  the  infi¬ 
nitely  little  Increment  or  Decrement  of  the  faid 
Paracentric  Velocity  ;  and  m  o  or  V  v  is  equal 
to  the  Conatus  Centrifugus  Circulation is,  and  N  n  is 
==  to  the  Solicitation  of  Gravity ;  therefore  the 
Elementum  of  the  Paracentric  Velocity  is  equal  to 
the  Difference  between  twice  the  Conatus  Centrifu¬ 
gus  (2  mo)  and  the  fimple  Solicitation  of  Gravity 
(N  n)  or  (which  may  be  proved  in  like  manner) 
to  the  Sum  of  twice  the  Conatus  Centrifugus ,  and 
the  fimple  Solicitation  of  Levity. 


CONSECTARY  I. 

Hence  it  appears,  that  if  the  Solicitation  of 
Gravity  prevail,  then  N  V  —  Nm  will  be  Ne¬ 
gative,  that  is,  N  m  will  be  greater  than  NV, 
and  the  defeenfive  Paracentric  Velocity  increafes, 
and  the  Afcenfive  decreafes.  But  if  twice  the 
Conatus  Centrifugus  prevail,  then  N  V  —  N  m 
will  be  pofitive,  and  the  Afcenfive  Paracentric  Ve¬ 
locity  increafes,  and  the  Delcenfive  decreafes. 

CONS  EC  TAB^r  II. 

If  the  Elementum,  or  infinitely  little  Increment 
or  Decrement  of  the  Paracentric  Velocity  be  given, 
the  Solicitation  of  Gravity  or  Levity  may  be  found  ; 
for  the  Conatus  Centrifugus  is  always  given,  (by 
Confix.  Prop.  2.)  it  being  conftantly  iu  a  Tripli¬ 
cate  Reciprocal  Ratio  of  the  Radii. 

PROP.  IV. 

The  Angles  rt>hich  a  Planet  defcribes  about  the  Sutt7 
in  equal  Times ,  are  reciprocally  in  a  duplicate 
Batio  of  the  Bjidii. 

The  Circular  Velocities  are  in  a  Ratio 
compounded  of  the  Rationes  of  the  Angles  and 
Radii,  jointly ;  therefore  the  Angles  are  in  a  Ra¬ 
tio  compounded  of  the  dired  Ratio  of  the  Girctt- 
lar  Velocities,  and  the  reciprocal  Ratio  of  the 
Radii :  But  becaufe  in  equal  Times  the  Areas  are 
equal,  ( Confi  2.  Prop.  2.)  therefore  the  Circular 
Velocities  are  reciprocally  as  the  Radii,  and  confe- 
quently  the  Angles  are  reciprocally  in  a  duplicate 
Ratio  of  the  Radii. 

And  iuch  are  the  apparent  Diurnal  Motions  of 
the  Planets  obferv’d  from  the  Sun  (for  Days,  in 
fuch  Cafes,  are  Parts  of  Time  little  enough,  espe¬ 
cially  in  Planets  more  remote  from  the  Sun)  which 
arealmoft  reciprocally  as  the  Squares  of  their  Pi¬ 
ttances  from  the  Sun  $  fo  that  a  Planet,  in  a  given 
Element  of  Time,  defcribes  but  the  fourth  Part 
of  that  Angle,  which  it  would  deferibe  at  half  its 
prefent  Diftance  from  the  Sun. 

LEMMA  HI. 

The  Spaces  which  a  Body  defcribes  in  the  beginning  of 
its  Deficent,  are  in  duplicate  I(atio  of  the  Times. 

Let  the  Right  Line  A  E  be  divided  into  an 
infinite  Number  of  equal  Parts  dD,  e  E,  Be 
reprefenting  equal  Moments  of  Time  ;  ’and  draw 


the  Ordinates  B  D,  EC  ,&c.  proportional  to  the 
Velocities  of  the  heavy  Body,  at  the  end  of  the 
Times  reprefented  by  A  D,  and  A  E,  and  de- 
fcribe  the  Curve  ABC.  Now  becaufe  the  Space 
which  a  Body  defcribes,  is  proportional  to  the 
Time  of  Defcriprion ,  and  the  Velocity  joint- 


Iv  •  it  is  evident,  that  the  Space  which  tiic  heavy 
Bodv  deferibes  in  the  Moment  of  Time  D  d,  is 
proportional  to  the  Rectangle  D  b  ;  and  the  Space 
which  the  fame  heavy  Body  delcnbes  in  the  Mo¬ 
ment  of  Time  Ee,  is  proportional  to  the  Rectan¬ 
gle  Eel  Whence  the  Space  which  the  Body  de¬ 
scribes  in  the  Time  A  D,  is  to  the  Space  it  de¬ 
feribes  in  the  Time  A  E,  as  the  Curvilineal 
Space  A  D  By  is  to  the  Curvilineal  Space  A  EC  ; 
but  when  the  Body  begins  to  defeend,  the  Ordi¬ 
nates  D  By  EC  are  indefinitely  near  the  Point  A  ; 
in  which  Cafe  the  Trilineal  Figures  A  DB,  A  EC 
become  rectilineal  fimilar  Triangles,  the  indefi¬ 
nitely  little  Portions  A  B,  B  C  being  in  the  lame 
{freight  Line.  Now  the  Areas  of  fimilar  Trian¬ 
gles  are  in  a  duplicate  Ratio  of  the  Homologous 
Sides ;  that  is,  the  Area  A  DB  l  Area  A  EC  : : 
A  D  a  i  A  Eq  ;  therefore  the  Spaces  which  a 
heavy  Body  deferibes  in  the  Beginning  of  its  De¬ 
cent,  are  in  a  duplicate  Ratio  of  the  Times. 

&  e.  *>• 

PROP.  V.  Problem  I. 

If  a  heavy  Body  revolving  in  the  Periphery  of  a  Curve, 
about  an  immovable  Center ,  deferi be  Areas  propor¬ 
tional  to  the  Times  ;  ’Tar  repaired  to  find,  the  Law 
of  the  Vis  Centripeta  tending  to  thefaid  Center. 

Suppofe  a  Body  P  to  be  projected  in  the 
Line  P  R  from  P  towards  R,  and  let  the  Body 
at  the  fame  Time  be  attra&ed  by  a  Force  in  S,  fo 


qual  Times,  therefore  d  c  is  to  b  r,  as  the  Vis  Cen¬ 
tripeta  in  P  is  to  the  Vis  Centripeta  in  p  ;  whence 
it  is  evident  that  B  R  is  to  br  in  a  Ratio  com- 
pounded  of  the  Rationcs  of  the  Squares  of  rhe 
Times  in  which  the  Arches  P  B,  p  b  are  deferib' o, 
and  of  the  Vis  Centripeta  in  P  to  the  Vis  Centripeta 
in  p  ;  that  is,  (becaufe  the  Times  of  deferring 
the  Arches  P  B ,  p  b ,  are  proportional  to  the  TrU 
angles  P  S  B,  p  S  b,  or  to  the  Redangles  S  P  K 
BT,  Sp  x  bt) 

l  br  :  :  Vx  S  P  q  X  BT  q  :  v  x  S  p  q  X  bt  q\ 

And  by  Divifion  **  ^  ---  :  — — ^7  —  :  : 

J  SPqxBTq  Spqxbtq 

V 1  v. 

Spqxbtq  SPqxBTq 

br  '  BI{ 

That  is,  the  Vis  Centripeta  in  P  is  as  the  So 

SPqxBTq  . 
lid - —  mverfely. 

This  may  be  more  briefly  demonftrated 
thus:  If  the  Times  be  equal,  Bi^  is  as  the  Vis 
Centripeta  ;  and  if  the  Vis  Cent)  ipeta  be  given,  then 
B  {Prop,  i .  Lem.  3.)  is  as  the  Square  of  the 
Times  ;  and  if  neither  the  Times  nor  the  Vis 
Centripeta  be  equal,  then  B  is  (fuppofing  V  — 
to  the  Vis  Centripeta  in  P ,  and  T  —  to  the  Time 

H  /? 

of  Defcription)  as  VT1^  therefore  V  is  as  -  -  * 

T 

and  becaufe  the  Time  is  as  the  Area  P  SB,  or 
as  the  Redangle  S  P  x  BT,  therefore  V  is  as 


Or 


: :  V  :  V. 


BA 


S  P  q  x  BTq 
verfely.  &  E.  D 


diredly,  or  as 


SP  q'X  B  Tq 

Bbi 


lii- 


it  by  a  Motion  compounded  of  the  projedile 

1  attradive  Forces,  it  deferibe  the  Curve  Arp; 

J  let  the  Line  P  R  touch  the  fad  Curve  in 

draw  S  P,  and  aflame  any  Point  B  in  the 
irve  indefinitely  near  P;  and  draw  B  R  pa¬ 
id  to S P,  and  B T  perpendicular  to  SP;  at- 
ne  another  Point  p  in  the  Curve ;  and  draw  p, 

:  Tangent  pr  and  rb  parallel,  and  *  #  Pe¬ 
dicular  to  S  b,  and  fuppofe  the  Body  „  delcnbes 
■  Arches  P  d,  p  b  in  equal  Times ;  and  draw 
parallel  to  S  Pi  Then  the  Ratio  of  the  Lime- 
Nafcens  B  R  to  the  Lineola  Nafcens  b  r  is  com- 
unded  of  the  Rationes  of  B  R  to  d  c,  and  01 
to  brl  But  {Lem.  1.  and  Cor.)  B  R  is  to  d  c, 
the  Square  of  the  Arch  P  B  is  to  the  Square  of 

2  Arch  P  d;  and  becaufe  the  Arches  P  B,  P  d 
z  indefinitely  little,  they  are  proportional  to  the 
dangles  PSB,  P  S  d;  (Lemma?-)  tha*ls> 

z  proportional  to  the  Times  the  Body  takes  to  dc~ 
•ibe  them,  or  to  the  Times  which  the  Body  takes 
deferibe  the  Arches  PB,  pb,  and  consequently 
R  is  to  Ac,  as  the  Square  of  the  Time  which  the 
idy  takes  to  deferibe  the  Arch  P  B  is  to  the  Square 
the  Time  it  takes  to  deferibe  the  Archly;  again, 
caufe  P d and  p  b  are fuppe sd ro be deferib  d in e- 


COAOL  LAR^Y. 

.  i .  .  .  ;  .  •/  ;  ;  •  i  :  ;  •"  .■  f  .  •  •  • .  * ; 

Hence  if  any  Figure,  as  A  P p,  be  givens 
and  the  Point  S,  to  which  the  Vis  Centripeta  tends; 

then  the  Value  of  the  Solid  - ^ ^  may  be 

determined  from  the  Nature  of  the  Figure;  and 
confequently  the  Law  of  the  Vis  Centripeta,  which 
is  reciprocally  as  the  faid  Solid,  may  be  found. 

PROP.  VI;  Probl.  II. 

If  a  Body  Revolve  in  the  Periphery  of  an  Ellipfis  „ 
T«  required  to  find  the  Law  of  the  Vis  Centri¬ 
peta,  tending  to  the  Focus  of  the  Ellipfis „ 


L 


Let  ABD  be  the  Ellipfis,  and  S  the  Focus ,  to 
which  the  Vis  Centripeta  tends.  Draw  the  Axis 

AN'i 


AST 


AST 


and  A  N,  the  Conjugate  Diameter  BE;  draw  the 
Line  P  \  touching  the  Curve  in  any  Point  ( P ) 
and  draw  the  Diameter  P  G,  the  Conjugate  Dia¬ 
meter  D  P  E  perpendicular  to  D  K,  and 
parallel  to  P Draw  S  P  interfering  D 
in  H,  and  interfering  Q^v  in  x ;  and  draw  pa¬ 
rallel  to  S  P.  Then  {Hayes,  Art.  51.)  P  H~  AC  ; 
Draw  QT  perpendicular  to  S  P  ;  and  fuppofe  the 

Then, 


Uraw  Vi  perpcnuicuiiu  u 

.  fiBC  q\ 
Parameter  of  the  Axis  \  "“’aq  )  — 


L  x  W:ixP.  ::  2.^  :  Pv  ::  Px:P*  :: 
P  H  :  PC  ::  AC  :  P  C. 

Lx  Pv  ::  Gv  x  P  v  : :  L  :  G  v. 


G  v  x  P  v  :  q  ::  C  P  q  :  CD  q. 


And  becaufe  q  is  =  Qx  q ,  when  is  infi¬ 

nitely  near  P.  Therefore 
Qx  q  (—  Qvq)  :  QTj  ::  (by  fimilar  Trian¬ 
gles)  H  P  q  (  =  AC  q)  Z  P  Fq  ::  {Hayes,  Art . 
60.)  C  D  q  :  CBq. 

And  multiplying  the  relpedtive  Terms  of  thefe 
Analogies  into  one  another,  there  will  arife  this, 

LxQ&'.QTq”  LxACx  CPq:  Gvx  CBqxCP . 
Vi\.  L  x  QJq  v.iBCq  x  CPq :  Gv  H  BqC  x  CP. 

L  x  QJi :  QJq ::  2  PC  :  Gv. 

But  when  the  Point  ^  is  indefinitely  near  P, 
then  x  PC  =  G  v. 

Whence  L  x 

And  multiplying  both  fides  of  the  Equation  by 

we  {hall  have  Lx  S  P  q  —  SP  4.*.  Off; 

(Cor.  Prop.  V.)  Therefore  the  Vh  Centripeta  is 
reciprocally  as  L  x  S  P  q ;  and  becaufe  L  is  a  de¬ 
terminate  Quantity,  therefore  the  Vie  Centripeta  is 
reciprocally  as  the  Square  of  (S  P)  the  Diftance  of 
the  Body  in  P  from  the  Center  of  Attraction  S. 
&  £•  L 


C  O^OLLA^Y  l. 


to 


The  Parameter  of  the  Axis  (L) 

SA* 


is  equal 


CQ\0LLABJ  II. 

If  the  Center  of  Attradfion  S,  and  the  adja¬ 
cent  Vertex  N,  be  fuppos’d  immovable,  and  if 
the  other  Foci  I  approach  nearer  and  nearer  to  S, 
and  at  laft  coincide  with  the  fame,  then  the  Body 
will  revolve  in  the  Periphery  of  a  Circle,  and  the 
Law  of  the  Vis  Centripeta  will  be  the  fame  as  in 
the  Ellipfis. 


CO^OLLA^T  III. 

If  the  Vertex’s  A  and  N  be  given,  and  if  the 
Focus  I  coincide  with  A,  and  the  Focus  S  coin- 
cide  with  N,  then  the  BUipfe  APN  will  become 
a  (freight  Line  coinciding  with  the  Diameter  AN, 
and  the  Body  will  move  in  the  fame,  without  any 
Attraction  from  without  the  Line. 

COB.QLL  Al^r  IV. 

If  the  Vertex  N,  and  the  (Focus  of  the  Ellip¬ 
fis,  ot)  Center  of  Attraction  S  be  given;  and  if 
the  other  Focus  I  be  at  an  infinite  Diftance  from 
S,  then  the  pipfis  NP  A  will  degenerate  into  a 


Parabola,  and  the  Vis  Centripeta  in  P  will  be  as 
the  Square  of  the  Diftance  N  P  inverfively. 

CO^OLLA^T  V. 

The  fame  things  being  fuppos’d,  if  the  Focus  t 
be  at  more  than  an  infinite  Diftance  from  S;  that 
is,  if  it  fall  on  the  contrary  Side  of  N  in  refpeCt 
of  S ,  then  the  Body  will  move  in  the  Curve  of  an 
Hyperbola,  and  the  Vis  Centripeta  will  be  recipro¬ 
cally  as  the  Square  of  the  Diftance  from  the  Fo¬ 
cus  S. 

CO^OLLAKT  IV. 

If  the  Focus  I  and  the  Vertex  A  be  given  • 
and  if  the  Center  of  Attraction  S  be  fuppos’d  at 
ah  infinite  Diftance  from  J,  then  the  Curve  A  P 
will  be  a  Parabola,  and  the  Vis  Centripeta  will  be 
the  fame  in  every  Point  of  the  Curve  ;  and  contra- 
rily;  if  a  Body  moving  at  firft  in  a  {freight  Line, 
be  attracted  to  a  Center  at  an  infinite  Diftance  from 
the  fame,  then  that  Body  will  move  in  the  Curve 
of  a  Parabola,  and  the  Center  of  Attraction  will 
be  in  the  Axis  of  the  Parabola,  at  an  infinite  Di¬ 
ftance  from  the  Vertex. 

SCHOLIUM. 

It  maybe  obfervd  that  the  Paracentric  Solicitation 
of  Gravity,  and  the  Vis  Centripeta,  are  Terms 
fignifying  the  fame  thing. 

PROP.  VII. 

The  Solicitation  of  Gravity,  or  Vis  Centripeta  of  a 
Planet,  is  to  the  Conatus  Ctntrifugus  of  the  fame 
Planet,  as  itsprefent  Difiance  from  the  Snn  h  to 
t  the  Parameter  of  the  Planetary  Ellipfis.  * 


MSN:  Then  the  Arch 


Mm  q  is  = 
t*  x  La 


r’xL* 
D'  9 


M  m  is  r= 
and  m  0  = 


D  9 
__  Mmq 

2  SM 


jyl  ~~m  *9  Cenatnt  Centrifugue. 


Again; 


AST 


A  S  T 


Again,  the  Solicitation  of  Gravity  is  as  D2  In- 

verfely,  or  as  MTm\\  or  — ^  -  diredly,  or  as 

(dividing  by  the  Invariable  Quantity  ?  L) 

Lli*— L  dire&ly.  Whence  ’tis  evident  that 

the  Solicitation  of  Gravity  is  to  the  Conatus  Cen- 
i  x  V  XL  .  t2  x  L* 
trifugus,  as  — jy -  ls  t0  i  D}  »  or  as^  1S 

to  $  L,  and  becaufe  i  L  is  an  invariable  Quantity. 
The  Rationes  of  the  Solicitation  of  Gravity  to  the 
Conatw  Centrifugus  are  proportionable  to  the  Di¬ 
stances  of  the  Planet  from  the  Sun. 


PROP.  VIII. 

T he  great  eft  Afcenfive  orDefcenfive  ParacentrickVelo - 
city  of  a  Planet ,  k  when  the  Difiance  of  the  Pla¬ 
net  from  the  Sun  it  equal  to  \  of  the  Parameter 
of  the  Axis  of  the  Ellipfis. 


Draw  S  ^perpendicular  to  the  Axis  AD,  I  fay 
the  greateft  Patafcentrick  Velocity  is  in  TV  ot  X. 
For  the  Solicitation  of  Gravity  is  to  the  Co - 
natus  Centrifugus,  as  D  is  to  L  ;  and  the  Solicita¬ 
tion  of  Gravity  is  to  twice  the  Conatus  Centrifugus , 
as  D  is  to  \  L  ;  and  becaufe  S  IV  =  D  is  =  4-  L, 
therefore  in  the  point  TV  (or  X)  the  Solicitation  of 
Gravity,  is  equal ro  twice  the  Conatus  Centrifugus-, 
and  (by  Prof.  3.)  confequently  the  Fluxion  of 
the  Paracentriek  Velocity  is  =  o :  Whence  it  is  e- 
vident,  that  if  on  S  as  a  Center,  a  Circle  be  de- 
fcrib’d  with  a  Radius  =  i  the  Parameter  of  the 
Axis,  it  will  cut  the  Orbit  of  the  Planet  in  two 
points  TV  and  X,  in  which  the  greateft  Paracentric 
Velocity  happens. 


C  O  RO  L  L  A  Rj. 


The  Conatw  Centrifugus  of  Receding  from  the 
Sun,  is  always  lefs  than  the  Solicitation  of  Gravi¬ 
ty  ;  for  the  Solicitation  of  Gravity  is  always  to  the 
Conatw  Centrifugw,  as  the  Diftance  of  the  Planet 
from  the  Focus  is  to  \  part  of  the  Parameter  of 
the  Axis  ;  and  in  the  Elliplis,  the  Diftance  of  a 
Planet  from  the  Focus,  is  always  greater  than  ~ 
part  of  the  Parameter  of  the  Axis.  Therefore,  (3c. 


PROP.  IX. 

The  Impetus  which  a  Planet  acquires  (during  the 
whole  time  of  its  Motion)  by  the  continued  At¬ 
traction  of  the  Sun,  are  proportional  to  the  Angles 
of  Circulation  ;  that  it,  as  the  Angles  of  apparent 
Motion  from  the  Sun. 


I  fay.  That  Impetus  which  a  Planet  acquires,  as 
it  moves  from  A  to  P,  is  to  the  Impetus  which  it 
acquires,  moving  from  A  to  M,  as  the  Angle  ASP 
is  to  the  Angle  ASM-,  For  the  Increments  of 
thofe  Angles  (Prop.  4.)  are  Reciprocally  as  the 
Squares  of  the  Radii  or  Diftances  5  that  is  (Cor. 
Prop.  5.)  as  the  Solicitations  or  Impreffions  of 
Gravity  :  Therefore  the  Sum  of  thefe  is  proporti¬ 
onal  to  the  Sum  of  thofe ;  that  is,  the  Sum  of  all 
the  Impetus  or  Impreflions  of  Gravity  acquir’d  from 
A  to  P,  is  to  the  Sum  of  all  the  Impreftions  of 
of  Gravity  acquir’d  from  A  to  Af,  as  the  Angle 
as  ASP  is  to  the  Angle  ASM . 

VoUI. 


C  0  R^O  L  L  A  \T. 

Hence  In  the  Point  TV  (in  which  an  Ordinate  to 
the  Axis  drawn  through  the  Focus  S,  interfeds 
the  Elliplis)  the  Impetus  which  a  Planet  has  acqui¬ 
red  lince  it  delcended  from  the  Aphelion;  is  equal 
to  half  the  Impetw  acquir’d  from  the  Aphelion  to 
the  Perihelion  5  and  in  the  faid  Point  TV;  the  Di¬ 
ftance  of  the  Planet  from  the  Sun  is=  ^rhe  Pa¬ 
rameter  of  the  Axis  ot  the  Figure. 

And  the  Impetw  which  a  Planet,  delcribmg  any 
Arch  of  its  Orbit,  acquires,  is  to  the  Impetus  ac¬ 
quir'd  in  a  Semi-revolution,  as  the  Angle  of  appa¬ 
rent  Motion  is  to  two  right  Angles;  the  Impetus 
here  meant  is  .that  imprelsd  by  Gravity  or  Attra¬ 
ction,  limply  conlider’d  by  themfelves,  the  contrary 
Impetus axiCmg  froth  the  Conatus  Centrifugus  not  be¬ 
ing  conlidefecL 

PROP.  X. 

To  explain  the  Motion  of  a  Planet  through  the  whole 

Revolution  ;  and  to Jhew  how  a  Planet  approaches 

to,  and  again  recedes  from  the  Swi,  Alternis  Vi- 

cibus. 

If  a  Planet  be  at  its  greateft  Digreilion  from  the 
Sun,  or  in  the  Aphelion  A,  the  Conatus  Centrifugus, 
and  the  Solicitation  of  Gravity,  are  lefs  than  if  it 
were  nearer  to  the  Sun.  But  at  that  Diftance, 
vi%.  in  the  Aphelion  A,  the  Solicitation  of  Gra¬ 
vity  is  greater  than  twice  the  Conatus  Centrifugus 
(becaufe  S  A,  the  Diftance  of  the  Aphelion  from 
the  Sun,  is  greater  than  i-  the  Parameter  £  TV) 
therefore  the  Planet  will  delcend  towards  the  Sun 
in  the  Curve  Line  APMD,  and  (Prop.  3.)  the 
defcenlive  Impetus  will  continually  increafe,  as  in 
heavy  accelerated  Bodies,  fo  long  as  the  Solicitati¬ 
on  of  Gravity  is  ftronger  thafi  twice  the  Conatus 
Centrifugw :  For  the  defcenlive  Paracentriek  Moti¬ 
on  increafes,  as  long  as  the  Solicitation  of  Gravity 
is  greater  than  twice  the  Conatus  Centrifugus ;  and 
therefore  the  defcenlive  Paracentriek  Motion  will 
increafe  (although  the  infinitely  little  Increment  of 
the  Paracentriek  Motion  decreale  at  the  fame  time) 
until  the  Planet  arrive  at  TV,  in  which  Point  the 
Solicitation  of  Gravity  is  equal  to  twice  the  Cona¬ 
tus  Centrifugus ;  and  confequently  the  Paracentriek 
Velocity  is  greateft  at  TV,  when  the  Diftance  of 
the  Planet  from  the  Sun  is  equal  to  p  the  Parameter 
of  the  Orbit :  Afterwards,  although  the  Planet  con¬ 
tinues  to  approach  nearer  and  nearer  to  the  Sun, 
until  it  come  to  D,  yet  the  Paracentriek  Velocity 
decreafesj  for  the  Solicitation  of  Gravity  is  to 
twice  the  Conatw  Centrifugus ,<  as  the  Diftance  6f 
the  Planet  from  the  Sun,  is  to  \.  the  Parameter  ot 
the  Orbit  ;  and  conlequently,  all  the  while  the 
Planet  is  in  deferibing  the  Portion  of  the  Orbit 
TV DX,  twice  the  Conatus  Centrifugus  is  greater  than 
the  Solicitation  of  Gravity  ;  and  from  TV  to  D 
the  Paracentriek  Velocity  decreafes ;  which  it  con¬ 
tinues  to  do,  until  the  Centrifugal  Imprellions  col- 
leded  into  one,  from  the  Aphelion  A,  precifely 
deftroy  all  the  Imprellions  of  Gravity  collected 
into  one,  from  the  Aphelion  A  ;  or  until  the  Cen¬ 
trifugal  Impetus  be  equal  to  the  Centripetite  Impe¬ 
tus.  Now  this  happens  in  the  Perihelion  D,  where 
the  Paracentriek  Velocity  vanifhes,  and  in  which 
the  Conatw  Centrifugw  and  Solicitation  of  Gravity- 
are  equal  and  contrary,  fo  that  the  Planet  cannot 
approach  nearer  the  Sun  than  it  is  in  the  Point  D. 

X)  After- 


AST 


A  S  T 


Afterwards,  the  Motion  being  continu’d:  As 
the  Planer  has  hitherto  approached  to,  fo  now  it 
begins  to  recede  from  the  Sun  in  the  Focus  S>  and 
endeavours  to  move  from  D  by  X  towards  A.  For 
twice  the  Conatus  Centrifugus ,  which  began  to  ex¬ 
ceed  the  Solicitation  of  Gravity  in  lVy  continues 
to  prevail  from  D  to  X,  and  therefore,  feeing  the 
Planet  begins  to  move  fas  it  were  anew)  from  D 
to  X,  the  former  contrary  Impetus  (mutually  de- 
ttroying  each  other)  the  Centrifugal  Paracentrick 
Velocity  Increafes  from  D  to  X,  but  the  Increment 
thereof,  or  the  Impreilion  Decreafes,  until  the  Pla¬ 
net  arrive  in  X,  where  the  Solicitation  of  Gravity 
is  equal  to  twice  the  Conatus  Centrifugus ;  therefore 
the  greateft  Centrifugal  Paracentrick  Velocity  is 
in  X ;  from  X  to  At  the  Solicitation  of  Gravity 
prevails  above  twice  the  Conatus  Centrifugus ;  and 
confequently,  the  Centrifugal  Paracentrick  Veloci¬ 
ty  Decreafes,  until  the  Planet  arrive  in  the  Aphe¬ 
lion  Ay  in  which  point  the  Conatus  Centrifugus  and 
Solicitation  of  Gravity  become  equal  and  contrary, 
and  confequently  mutually  deftroy  each  other  : 
And  thus  the  Planet  returns  to  At  from  whence  it 
departed,  and  begins  and  finiflies  new  Revolutions 
fucceifively,  and  without  Interruption. 

CONSECTART  I. 

Hence  we  have  fix  remarkable  points  in  the 
Elliptic  Orbit  of  a  Planet,  vi%.  four  Obvious,  A 
the  Aphelion,  D  the  Perihelion  ;  &  and  B  the  mean 
diftances  (for  SB  or  S E  is  i  the  Tranfverfe 
Axis  ADy  and  confequently  an  Arithmetical  Mean 
between  S  A  and  S  D  the  greateft  'and  leaft  Di- 


greflion  of  a  Planet  from  the  Sun;  and  two  more 
vp.  W  and  X,  being  the  Extremities  of  the  Para¬ 
meter  of  the  Orbit  applied  to  the  Orbit  applied  to 
the  Axis  in  the  Focus  S,  in  which  points  happen 
the  greateft  Afcenfive  or  Defcenfive  Paracentrick 
Velocity. 


CONS  ECT  ART.  II. 

The  Impetus  which  a  Planet  acquires  by  the 
Action  of  Gravity  from  A  to  IV  is  equal  to  half 
the  Impetus  which  it  acquires  in  its  defeent  from 


A  to  Dy  and  the  Impetus  acquir’d  from  A  to  IV  is 
rr  to  that  acquir’d  from  IV  to  D  ;  for  the  Impetus 
are  proportional  to -the  Angles  of  'apparent  Motion, 
and  the  Angles  A  S  IV  and  fVfiD  are  right  An¬ 
gles. 


ei  j 


fmih 


x  x 


cons  E  c  t  p  III.  ; 

Hence  to  determine  the  Species  of  the  Planetary 
Ellipfis  ;  the  Focus  of  the  Ellipfis  S  is,  given  •  and 
the  point  A  where  the  Planet  is  When  the  Sun  be¬ 
gins  to  attraeft  it,  being  fuppofed  fit  the  greateft 
diftance  of  the  Planet  from- the  Sun,  the  remoter 
Vertex  of  the  Ellipfis  is  alfo  given, J  arid  the  propor¬ 
tion  between  the  Solicitation  of  Gravity,  or  force 
of  Gravity,  wherewith  thy  $iua  begins  to  attradfc 
the  Planet  in  A,  and  the  Conatus  Centrifugus  in 
the  fame  point  A  being  knqwpj  ^Principal.. Pa¬ 
rameter  of  the  Orbit  IV X9  or  an  Qfdinate  appli¬ 
ed  to  the  Axis  in  the  Focus  5, .  r^ay  be  found.  .For 
S  A  (given)  is  to  S  TV  (“  q  the  Parameter  of  the 
Orbit)  as  the  Force  of  attraction  in  A  is  to  twice 
the  Conatus  Centrifugus y  and  if,  £  $e 'Parameter  be 
fubtraCted  from  S  A,  the  greateft  diftance  of  the 
Planet  from  the  Sun,  the  remainder,  vyill  be  t£>  $ At 
as  S  A  is  to  SD  j  therefore  AD  t he  Tranfverfe  Axis 
of  the  Ellipfis  is  alfo  given  :  Whence  the  Planetar 
ry  Ellipfis  may  be  deferib’d.  j  1  - 


:  —  —  •  i.n  arii  i..  .• 

C  O  N  S  E  C  TA  RX  IV. 


U  ZZ 


• .  'y  •  « 4  ■  f  *  r  .  -  ,  ,  ■  t 

A  Planet  will  deferibe  a  Circle  when  the  Solici¬ 
tation  of  Gravity,  and  twice,  the  Conatus  Centtifu - 
gus  are  equal  at  the  beginning  of  the  Attraction, 
tor  in  that  Cafe they  will  remain. equal*  there  be¬ 
ing  no  Caufe  to  make  the  Planet  approach  nearer 
to  or  recede  farther  from  the  Center  of  Attraction, 
about  which  it  Revolves  -  but  when  in  the  begin¬ 
ning  the  Force  of  Attraction  and  twice  the  Conatus 
Centrifugus  are  unequal  (provided  the  fimple  Cona¬ 
tus  Centrifugus  be  always  lef*  than  the  Attraction) 
then  the  fad  Planet  will  deferibe  an  Ellipfis;  and 
l  *  -ce  °f ;  Attraction  prevail,  the  point  where 
the  Motion  begins,  is  the  Aphelion ;  or  if  twiqe 
the  Conatus  Centrifugus  prevail  then  the  faid  point 
is  the  Perihelion.  -  . 


PROP.  XL 

If  fever  at  Bodies  Revolve  round  a  common  Center 
and  tf  the  Vires  Centripetal  be  reciprocally  as  the 
Squares  of  their  Difiances  from  that  Center  ;  then 
m  EUtpfes  the  Squares  of  the  Periodic  Times 
md  be  as  the  Cubes  of  the  Tranfverfe  Axes  of  the 
Euipjes . 


ReafTume  the  Symbols  in  Prop.  6.  then  the  Par, 
meter  of  the  Axis  of  the  Figure  L  (Prop.  6 .  Cor.  t .) 
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is  ___  when  the  point  &  is  infinitely  near 

p  ard^Rthe  Times  be  equal,  then  1S  diredlly 
as  the  Centripeta,  or  reciprocally  as  (the  Square 
of  the  diftance)  SPq  j  therefore  L  is  as  Qjq* 
SPy;  that  is,  the  Latin  urn  L)  I  is  as  the  Square 
of  the  Area  QJ  x  S  P  ;  and  the  Area  ^rxSP, 
or  .  gjr  x  S  P  is  in  the  Subdupltcate  Ratio  ot  the 

PaZdTf'tht  Periodic  Times  be  equal,  the  Areas 
of  the  Ellipfes,  are  in  a  Subdupltcate  Ratio  of  t h 
the  Parameters  ;  and  if  the  Parameters  be  equal, 
the  Areas  are  proportional  to  the  Periodic  JS 
and  if  neither  the  Parameters  nor  the  P 

Times  be  equal,  then  the  Areas  of  the  Elhpl^are 

'f  \Rp™e^Uanndd°he  taple  Lio  of  the 

*  553&K  Z 

1  aramerer  .  Subduplicate  Ratio  of 

^he  Parameter!  and’the  Subduplicate  Ratio  of  the 

^sKSeaat«ss 

the  Periodic  Times  are  proportional  to  the  Cubes 
of  the  Tranfverfe  Axes.  fct.-W. 

C  O  1(0  T  L  AH. 

The  Sauares  of  the  Periodic  Times  of  Bodies 
revolving^ in  Ellipfes,  are  as  the  Cubes  of  their 
mances  from  the  (Focus  of  the  Figure  or)  Cen- 

^ter  of  Attraction. 

Books  on  this  Subjed  of  Aftronomy  of  more 
immediate  and  neceffary  Ufe  are  fuch  as  thefe, 
Gregorys  Aftronomy  Lat.  in  To  .  ,  , 

Flamjledes  Do&rine  of  the  Sphere  at  the  end  oi 

Sir Jonas  Moor's  i  Vol.  of  Mathem. 

X  Mercators  Aftronomy  in  Lat.  Lend.  167  6.  %vo, 

■‘Gttffendus's  Aftronomy. 

Bifliop  Ward's  -  Aftronomy. 
racquets  Aftronomy,  in  his  Opera  Math. 

BaUeys  Catalogue  of  the  Southern  Stars.  Ox- 

m  AndSftay  concerning  the  Caufes  of  the  Celefti- 
al  Motions,  iri  the  Leipfick.  Ads  of:  Feb.  1 689.  by 

reibnit%.  ’  u  , 

Kppleri  Epitome  Afronom'ue  Oopernicanx. 

Wings  Harmonicon  Cctlefte.  '  ■ 

'Streets  Aftronomia  Carolina.  '  '  '  ; 

■  jer.  Horrbcci  Op  Pojihuma . 

ayeriVranometria . 

Buliialdi  Afironom.  Philolaica. 

Hugenii  Syjiem.  Saturnianum. 

Wbifloni  PrcdeBiones  Ajlronomcx.  ,  . 

ATHENATORIUM,  in  Chymiftry,  is  a  thick 
Slafs  Cover  (or  Head)  fixt  to  a  Cucurbite  in  fome 

ATMOSPHERE »  from  what  hath  been  Ihewn 
Vol.  I.  under  this  Word,  it  appears  to  be  p  air,  y 


n 


or  Levitating  Force  ,  whereby  they  putually  avoid 
one  another,  till  they  come  within  the  Diftance, 
where  the  Attractive  Force  begins.  See  Attraction. 
For  as  the  Learned  Mr.  Halle y  obferves,at  the  Clofe 
ot  his  Propofition  about  the  Heights  of  the  Mer- 
curial  Cylinder,  at  any  Elevation  above  the  Ear¬ 
thy  Surface.  See  Phil.  Tran/ N.  .87.  It  feemsi 
'  I  bard  Queflien,  that  the  Texture  or  Comfofie.on 
I Part. t  cm  be  capable  of  fo  great  an  Expanfion 
fnd  Contraction  as  is  found  to  be  in  the  Air,  and 
canfcarce  be  Accounted  for,  from  comparing  it  to 
Wood,  or  fuch  like  Spungy  Bodies. 

ATTAINTED,  ill  the  Common  Law  is  ufed 
particularly  for  fuch  as  are  found  guilty  of  lome 
Crime  or  Offence,  efpecially  Felony  or  Treafon  . 
But  a  Man  is  alio  faid  to  be  Attainted  of. Dijfeijin. 
Well.  1.  c.  24-  and  3 6.  and  3.  Ed.  1  .A  Man  is  At¬ 
tainted  two  Ways  5  by  Appearance  or  by  P rocejs. 
Attainder  by  Appearance, is  either  by  ConfejJion,Bit - 
eel  or  by  Verdit }.  Attainder  by  Confeffwn  is  when 
a  Man  pleads  Guilty  and  doth  not  put  himfelf  up¬ 
on  his  Country  for  Tryal.  A  Man  is  Attainted  by 
Battel,  which  being  appealed  by  another  and  chu- 
fine  the  Combat  rather  than  the  Jury,  he  is  van- 
quilht,  and  he  is  Attainted  by  VerdiCt  when  he  is 

found  Guilty  by  a  Jury.  .  ,r  ... 

ATTAINDhR  by  Procefs,  is  otherwife  called 

Attainder  by  Default  or  Vtlary  and  is  where  4 
Perlon  flieth  and  is  not  found,  after  he  hath  been 
three  Times  publickly  called  in  the  Country,  and 

atlaft  is  Outlawed  by  Default.  .  , 

ATTENDANT,  in  Law  is  ufed  in  this  Senle, 
for  one  that  oweth  a  Duty  or  Service  to  another  ; 
or  after  a  fort  dependeth  upon  another,  v.gr. There 
is  a  Lord,  Mefne  and  Tenant.  The  Tenant 
holdeth  of  the  Mefne  by  a  Penny,  the  Mefne  hoL 
deth  over  by  two  Pence.  The  Mefne  releafeth  to 
the  Tenant  all  the  Right  he  hath  in  the  Land,  and 
the  Tenant  Dies :  Then  {hall  his  Wife  be  endowed 
of  the  Land  and  be  Attendant  to  the  Heir  of  the 
third  part  of  the  Penny,  and  the  third  part  of  the 
two  Pence,  for  die  (hall  be  endued  of  the  beft  part 
of  the  Poffeflion  of  her  Husband  They  fay  alfo* 
that  where  the  Wife  is  endowed  by  the  Guardi¬ 
an,  {he  fliall  be  Attendant  to  her  Heir  at  his  full 

Ace 

ATTITUDES,  in  Painting  or  Sculpture,  are 
the  proper  Poftures  that  the  Figure  fhould  be  pla¬ 
ced  in,  fo  as  agreeably  to  anfwer  the  defign  of  the 

^ATTRACTION,  Sir  Ifaac  Nexvton  at  the  end 
of  the  Latin  Edition  of  his  Excellent  Book  of  Op- 
ticks  Qu  22.  fhews  that  of  thofe  Bodies  which  are  of 
the  fame  Nature,  Kind,  and  Virtue,  by  how  much 
lefs  any  Body  is  than  another,  the  greater  is  its  At¬ 
tracting  Force,  in  propbrtion  to  its  Magnitude. 
Thus  ’tis  found  that  the  Magnetic 4  Attra&ion  is 
ftronger  in  a  Small  Load-ftone,  in  proportion  to  its 
Weight,  than  in  a  Larger :  For  the  Particles  of 
fmall  Magnets,  being  nearer  one  to  another,  and 
can  more  eafily  Combine  or  Join  their  Forces  intt» 
one.  Wherefore  the  Bays  of  Light,  being  the  leaft 
of  all  Bodies  that  we  know,  muft  needs  have  the 
greatejl  and  ftrongejl  Attracting  Force  ;  and  how  ve¬ 
ry  ftrongly  thofe  Particles  do  AttraCt,  may  be  Col¬ 
lected  by  the  following  Calculation.  The  Attra¬ 
ction  of  a  Ray  of  Light,  with  regard  to  the  Quan¬ 
tity  of  its  Matter,  is  to  the  Gravity  which  any 
projected  Body  hath,  in  propbrtion  to  the  Quanti¬ 
ty  of  matter  in  that  Body  : :  in  a  BAt*°  Com¬ 
pounded  of  the  Velocity  ot  a  Ray  of  Light,  to  the 
Velocity  of  that  projected  Body,  arid  of  the  Flex- 
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are  or  Curvature  of  the  Line  which  the  Ray  de- 
fcribes  in  the  place  of  its  Refraction,  to  the  Cur¬ 
vature  or  Flexure  of  the  Line  which  the  laid  pro¬ 
jected  Body  defcribes.  That  is,  fuppofing  the  In¬ 
clination  of  the  Ray,  to  the  Refrading  Surface  be 
the  fame  with  that  of  the  Horizon.  And  from 
this  Propofition  he  Calculates  that  the  Attraction  o 
the  Rays  of  Light  is  above  1000000000000000  a 
Thpufand  Millions  of  Millions  of  Times  greater 
than  the  Police  of  Gravity  on  the  Earths  Surface, 
according  to  the  Quantity  of  matter  in  each, 
and  fuppofing  Light  to  come  frottt  the  Sun  thither 
in  about  {even,  or  eight  Alinutes.  And  in  the  very 
point  of  Conrad  of  the  Rays,  their  Attracting 
Force  may  be  yet  much  greater. 

Now  fuch  a  prodigious  Force  of  Attraction  in 
the  Rays  of  Light  cannot  but  have  wonderful  Ef¬ 
fects  in  thofe  particles  of  Matter,  with  which  they 
are  joyned  in  the  Compofition  of  Bodies;  and 
muft  caufe  that  thofe  particles  AttraCt  one  ano¬ 
ther,  and  that  they  are  moved  varioufly  among 
themlelves. 

’Tis  very  probable  therefore  that  the  Small  Par¬ 
ticles  of  Bodies  have  certain  Virtues ,  Powers  or  For 
ces,  by  which  at  a  fmall  diftance  they  may  aCt  not 
only  on  the  Hays  of  Light  to  BefraCl,  \efleCt  or  In- 
fled:  them,  but  alio  mutually  on  one  another,  in 
order  to  Produce  mofl  of  the  Phenomena  of  Nature. 
Tis  very  well  known  that  fome  Bodies  do  thus  ad 
On  one  another  by  the  Attractions  of  Gravity ,  Mag- 
netifm  and  EleCtricitt :  And  thefe  Examples  (hew 
what  the  Ppafon  and  Order  of  Nature  is  ;  and  make 
it  very  probable  that  there  may  be  yet  fome  other 
Attractions ,  for  Nature  is  very  uniform  and  agree¬ 
able  to  it  feff.  .  j 

Now  the  Attractions  of  Gravity ,  Magnetifm  and 

EleBricity  extend  themlelves  to  confiderable  Di- 
ftances,  and  therefore  are  commonly  obferved  and 
taken  notice  of  by  every  one.  But  *tis  very  'pofii- 
ble  that  there  may  be  many  others  alfo,  which  are 
contain’d  in  fuch  narrow  Limits,  and  performed 
within  fuch  a  little  Diftance  as  yet  to  have  efcaped 
all  our  Observations. 

For  when  Salt  of  Tartar  runs  per  delirium  or 
diffolves  into  an  Oil  as  the  Chymifts  call  it,  ’tis  ve¬ 
ry  probable  that  it  is  occafion’d  by  fome  Attraction 
which  is  mutual  between  the  Particles  of  the  Salt, 
and  thofe  of  Water,  which  rove  up  and  down  in 
the  Air  in  the  Form  of  Vapour,  and  the  reafon  why 
Common  Salty  Nitre  and  Vitriol ,  don’t  run  thus 
per  delnjuium ,  is  becaufe  they  are  without  any 
fuch  Attractions ;  and  when  Salt  of  Tartar  hath 
drawn  as  much  Water  out  of  the  Air  as  its  Quan¬ 
tity  will  bear,  it  draws  no  more,  becaufe  when  it’s 
Saturated  the  Attraction  is  at  end.  It  muft  be  alfo 
from  irs  Attractive  Force,  that  the  Water  thus  im¬ 
bibed  by  the  Salt,  cannot  be  feparated  from  it  in  dijtil - 
lation ,  but  by  a  very  violent  Heat ;  whereas  Water 
will  ufually  diftill  off  with  a  very  eafie  Heat,  from 
other  Things.  ’Tis  much  the  fame  thing  with 
Oil  of  Vitriol,  which  till  it  is  Saturated  with  it,  At¬ 
tracts  the  Moifture  of  the  Air  in  very  confiderable 
Quantity,  and  afterwards  parts  with  it  With  great 
difficulty.  And  yvhen  Oyl  of  Vitriol  and  Water 
being  mingled  together  in  the  fame  Veffel,grow  fo 
hot,  as  it; is  known  they  will  do,,  it  appears  plainly 
by  that  Heat  that  a  very  great  Motion  is  excited  in 
the  Particles  of  t|ie  two  Liquors ;  and  from  that 
Motion  it,  appears  that  their  Particles  in  mingling 
Co-alefce  wifh  a  great  Force  and  Impetufioty  and 
cbnfequentW  Artrad  or  Gravitate  towards  one  ano¬ 
ther  with  an  accelerated  Motion.  Thus  alfo  when 


Aquafortis,  Spirit  of  Vitriol  or  Nitre ,  or  any  othef 
CovroCi\eMen(lruum  diffolves  Filings  of  Iron  or  any 
other  Metal  with  Heat  and  Ebullition  ;  ’tis  plain 
that  the  Acid  Particles  of  the  Menflruum  attrad 
and  rufh  upon  thofe  of  the  Metal  with  a  very  great 
Force  enter  into  their  Pores  with  violence,  and  dtP 
joyn  or  feparate  the  fmall  Corpufcies  of  which  the 
Metal  is  compofed  one  from  another ;  tho’  the  Par¬ 
ticles  of  the  Acid  Menftruum  are  drawn  off  at 
firft  when  they  are  made  a  moderate  Heat,  yet  af¬ 
ter  their  Union  they  with  the  parrs  of  the  Metal; 
cannot  be  drawn  off  as  yet  by  Diftillation,  but  by 
a  moft  intenfe  and  violent  Heat. 

When  Spirit  of  Vitriol  poured  upon  common  Salt 
or  Nitre ,  makes  an  Ebullition  and  Coalefces  with 
the  Salt ;  and  when  after  this  if  the  Compoft  be 
Diftilled,  a  Spirit  of  Salt  or  Nitre  will  be  drawn 
off  much  eafier  than  without  fuch  a  Mixture  ;  it 
fhews  plainly  that  the  Pixt  Alkali  of  the  Salt  At¬ 
tracts  the  Acid  Spirit  /of  the  Vitriol  much  morel 
ftrongly  than  it  doth  its  own  Spirit,  and  becaufe  it 
cannot  detain  then  both  it  Parts  with  its  own  Spirit 
freely.  When  Oil  of  Vitriol  is  diftill’d  from  an 
equal  Weight  of  Nitre ,  and  from  both  is  drawri 
off  a  Compound  Spirit  of  Nitre,  and  that  Spirit  is.  .  • 
poured  upon  half  its  Weight  of  Oil  of  Cloves ,  of 
Caraway-feed,  or  any  Ponderous  Oil  diftill’d  from 
vegetable  or  animal  Bodies,  or  upon  Oil  of  Tur¬ 
pentine ,  mix’d  with  a  little  Ballam  of  Sulphur  to 
thicken  it ;  when  in  any  of  thefe  Mixtures  an  adu- 
al  Flame  will  be  produc’d,  ’tis  apparent  that  the 
Particles  of  the  Spirit  and  Oil  muft  rufh  towards 
one  another  with  a  ftrong  accelerated  Motion,  and 
ft ruggle  and  fight  with  a  moft  violent  Force  and 
Impetus.  ‘Tis  the  fame  Thing  when  that  compoud 
Spirit  is  poured  upon  well  rectified  Spirit  of  Winf, 
for  a  Flame  will  immediately  arife  on  their  Mix¬ 
ture,  The  Pulvis  fulminant ,  as  they  call  it,  which 
is  compos’d  of  Sulphur ,  Nitre  and  Salt  of  Tartar , 
goes  off  with  a  more  quick  and  violent  Explofion 
than  even  Gun  powder  it  felf.  The  acid  Spirits  of 
the  Sulphur  and  the  Nitre  rufhing  together  with  fuch 
Violence,  that  all  the  Parts  of  the  Powder  are  ra- 
rified,  as  it  were,,  at  once  and  altogether. 

Thus  alfo  common  Crude  and  impure  Brimftone 
it  felf,  if  it  be  powder’d  and  mingled  with  an  equal 
Weight  of  Filings  of  Iron  or  Steel ,  and  with  a  lit¬ 
tle  Water  be  made  up  into  thick  Paft,  like  Dough , 
the  Sulphur  will  ad  fo  upon  the  Iron ,  that  in  five 
or  fix  Hours  Time,  the  Mafs  will  grow  fo  hot  as 
not  to  bear  handling,  and  at  laft  will  plainly  burn 
and  emit  a  Flame.  Now  from  all  thefe  Experi¬ 
ments,  and  from  the  Confideration  of  the  grear 
Quantity  of  Sulphur  that  there  is  in  the  Earth,  and 
of  the  great  Heat  of  the  inner  Pam  of  it,  from 
the  hot  Springs ,  the  burning  Volcanos,  the  Eire 
Damps  -and  .burning  Exhalations  that  are  found  in 
the  Bowels  of  the  Earth ;  from  the  Confiderations’ 
of  Earth-quakes,  Whirl-winds  and  the  wonderful 
Convulfions  that  the  Sea  is  fome  times  put  into ; 
we  may  underftand,  That  the  Particles  of  Bodies’ 
before  at  reft  (and  ’tis  the  fame  Thing  alfo  in  all 
Fermentations,  C£c.\  may  be  and  are  put  into  moft 
yiolent  Motions,  by  fome  Principle  of  very  great 
Force  and  Adivity,  which  yet  doth  not  difeover 
it  felf  till  the  Parts  approach  and  come  very  near  one 
another  j  but  that  they  do  then  attraCi  one  another 
with  great  Force  and  Rapidity,  and  thereby  pro¬ 
duce  their  wonderful  Effeds.  ~ 

Again,  when  Oil  of  Tartar  Per  dediquium  if 
poured  upon  the  Solution  of  any  Metal,  their  is  a 
Precipitation  of  the  Metalline  Particles  produc’d, 

which 
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which  all  fall  down  to  the  Bottom  of  the  Veflel  ; 
from  whence  it  appears,  That  the  Particles  of 
the  Liquor  are  more  ftrongly  a ttraEed  by 
thofe  of  the  Oil  of  Tartar  than  by  thofe  of  the 
Mecafj  and  by  that  " AttraHion  are  precipitated 
down  from  the  Liquor:  So  alio  when  a  Soluti¬ 
on  of  Iron  in  Aqua  Fonts  will  diffolve  Cadmia,  and 
precipitate  its  Iron  ;  or  when  a  Solution  ol  Coffer 
will  diffolve  Iron ,  and  let  go  the  Coffer ,  ( fee  defart ) 
&c.  This  feems  to  prove  plainly,  that  the  Acid 
Particles  are  more  ftrongly  attracted  by  thofe  of 
the  Metal  that  they  diffolve,  than  by  thofe  of  that 
which  is  let  go.  When  we  find,  that  thofe  Men- 
ftruums  which  Will  diffolve  one  kind  of  Metal  or 
mix  d  Body,  and  wont  touch  another,  it  mult  be 
attributed  to  the  Attraction  that  there  is  between 
the  Particles  in  fome  Cafes,  and  there  being  no  fuch 
in  the  other.  And  in  the  General  it  is  owing  to 
this  Principle,  that  Heat ,  according  to  Artftot  es 
Definition  of  it,  doth  congregate  or  gather  together 
homogeneous  Things ,  and  [efdrate  thofe  which  are  of  a 
different  Nature  :  After  this  He  (hews  how  on  this 
Principle ,  and  by  the  Help  of  Chymical  Analyfes , 
to  come  to  the  Knowledge  ol  what  kind  of  Parts  . 

natural  Bodies  are  compoled.  \ 

The  Reafon  why  Drops  of  Water,  or  other  li¬ 
quid  Body  ufually  put  on  a  fpherical  Form,  he 
faith  is  alfo  from  the  mutual  Attraction  of  their 
Parts  ;  after  the  lame  Manner  as  the  Earth  and 
Seas  make  one  round  Body  by  the  mutual  Attra¬ 
ction  ov  Gravitation  of  their  Parts.  ,  ‘ 

’  And  becaufe  when  Metals  are  diffolv’d  in  Acids, 
thev  attraft  but  a  fmall  Portion  of  the  Menftruum 
wlem,  therefore  he concludes,  that  their  Force 
of  Attraction  extends  but  a  very  tittle  IVay.  And 
as  in  Wg ml  when  affirmative  Quantities  vamfli 
and  terminate,  tjiefr  negative  Benin:  So  in  Me- 
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ATTRIBUTIVE  JuJtice :  See  JuJtice. 

AVERCORN,  was  anciently  a  {{ eferved  Rent  in 
Corn  paid  to  Religious  Houfes  by  their  Tenants  of 
Farmers. 

AVOIR  DU  POIS,  in  French  fignifies  to  be  of 
juft  Weight;  but  in  Law  ’tis  taken  in  two  Sertfes, 
for  a  peculiar  Kind  of  Weight  of  Sixteen  Ounces 
to  the  Pound ,  and  thereby  diftinguilh’d  from 
Troy  Weight,  whole  Pound  hath  but  Twelve 
Ounces :  And  alfo  luch  Marchandice  and  Goods 
as  are  weighed  by  this  Weight,  and  not  by 
Troy  Weight,  as  Pitch,  T an,  %$[m,  Wax,  Flefa 
Tallow,  Cheefe,  Soaf ,  Hemf,  Flax ,  Coffer ,  Tin, 
Lead,  Steel,  Iron ,  8cc.  Mr.  Ward  faith,  he  found 
that  i  Pound  Avoir  du  feis  was  exa&ly  1 4  Ounces, 
11  Peny- weights,  15  4  Grains  Troy:  And  he  faith, 
he  can  find  no  Law  for  the  Introduction  of  this 
Weight,  nor  at  what  Time  it  came  into  ufe, 
which  it  feems  to  have  done  only  by  Cuftom* 
See  Weights  in  Vol.  I. 

AURELIA,  is  a  Term  ufed  by  the  Natural 
Hijlorians  for  th£  firft  apparent  Change  of  the 
Eruca  of  any  Infecft :  Tis  the  fame  with  what 
fome  Writers  call  Nyntfha. 

AURISCALPIUM  is  an  Inftrument  to  dead 
the  Ears. 

AURORA  Eorealis  is  a  white  Pyramidal  Glade 
of  Light,  which  Dr.  Childrey,  Mr.  Cafftni  and  Mn 
Derham  have  mentioned  as  appearing  like  the  Tail 
of  a  Comet  in  the  Northern  Hemifphere  of  the  fixe 
stars 

AUXILIUM  ad  filium  Militem  faciendum  & 
ad  filiam  maritandam  was  a  Writ  formerly  directed 
to  every  County,  where  the  King  of  other  Lord 
had  Tenants,  t<?  levy,df  them  a  reafonable  Aid  to* 
wards  the  Knighting  o£  his  Son,  and  Marriage  of 
his  Daughter;  but  this  is  now  utterly  wiken 
away  by  a  Statute  made  Car.  z.  c.z 4. 


Light;  for  a  Ray  of  it,  as  footv as  it  is  fhaketf 
out  of  the  lucent  Body  by  the  vibrating  Motion 
of  its  Parts,  and  is  got  without  the  Sphere  of  its 
Attraction,  is  propelled  with  a  very  great  Degree 
of  Velocity  ;  and  the  lame  Force  which  m  Refle¬ 
xion  ferves  to  refell  the  Ray,  now  ferves  to  emit 

lt*The  ProduBion  of  Air  and  Vafours  doth  alio 
Ihew,  that  there  is  a  refelling  Force ;  for  thofe  Par¬ 
ticles  which  are  forced  out  of  the  Bodies  by  Heat 
or  Fermentation,  aUboa-  as-  out  of 

the  Sphere  of  the  Attraction  of  thefe  Bodies,  do 
immediately  recede  from  it,  and  from  another 
with  a  great  Force,  and  do  avoid  coming  together 
again ;  fo  that  fometimes  they  take  up  above  a 
Million  of  Times  the  Space  which  they  did  before, 
when  they  were  in  theForm  of  a  Denfe  Body, which 
is  fo  very  great  a  Contraction  and  Exfanfion  as  is 
hardly  conceivable,  if  the  Particles  of  the  Air  be 
only  elajtical,  ramofe  and  coiled  up  one  within  an- 
tW  ljke  the  Tendrels  of  Vines  or  Springs  of 
ijy^fes  as  fome  have  imagin  d :  Nor  indeed, 
will  any  other  Hypothefis  Account  for  this  wonder¬ 
ful  Phenomenon,  but  this  of  their  being  endu  d 
with  a  repelling  Force,  by  which  they  mutually 
avoid  one  another,  as  well  as  the  Bodies  from 
Whence  they  at  firft  came,  * 
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In  this  Inftrument,  and  all  fuch  like,  (as  al^ 
Crane- wheels,  Mill-wheels,  &c.  the  Vis  Matrix > 
which  is  tofuftain  or  lift  up  any  Weight,  need  only 
be  to  fuch  Weight  as  the  Perimeter  of  the  Axis  A  B 
is  to  that  of  the  Tymfanum  or  Peritrochium  CD; 
and  then  there  will  be  an  A Equilibrium . 

From  theFabrick  of  the  Engine,  ’tis  plain,  that 
the  Weight  W  is  at  every  Revolution  of  the  Axis 
rais’d  fo  much, ""as  is  the  Girt  of  the  Axis;  and  con* 
fequently  the  larger  the  Axis,  the  quicker  rifes  the 
Weight  (with  a  proportionable  Power,)  but  yet 
the  harder'.  And  the  lefs.  the  Axis  is,  th  e /lower  rifes 

the  Weight,  but  the  eafier. 

6  Wherefore 
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Wherefore  if  the  Weight  be  to  the  Power,  as 
t  he  Perimeter  of  the  Peritrochium  is  to  the  Perime¬ 
ter  of  the  Axis  ;  then  will  the  Velocity  of  the  Po¬ 
wer  to  that  of  the  Weight,  be  as  the  Weight  to  the 
Power;  and  confequently  the  Moment  of  the 
Power  will  be  equal  to  that  of  the  Weight: 
Where'fofe  ’tis  Plain,  that  the  greater  the  Perime¬ 
ter  or  oufeYnhoft  Wall,  the  longer  the  Stick  or 
Lever  DC:  Or  on  the  other,  the  lelfer  the  Dia¬ 
meter  of  the  Axis,  the  eafier  will  the  fame  Force 
move  the  Weight  affigned. 

AYDE,  in  l  aw,  is  Where  a  particular  Proprie¬ 
tor  is  impleaded,  and  not  being  able  to  defend  the 
Thing  for  which  he  is  fo  impleaded,  he  prayeth  ayde 
of  fome  better  able;  which  is  done  two  Ways,  i.In 
a  Plea  real,  and  Tenens  petit  auxilium  de  A  B  fine 
quo  refpondere  non  potejl.  a.  In  a  Plea  perfonal ,  and 
then  the  Defendant,  petit  auxilium  ad  manutenen- 
dum  Exitum. 

AYEL  is  a  Writ  which  lies  where  the  Grand-fa¬ 
ther  (called  by  our  common  Lawyers  Befayef  it 
fhould  be  Bcfiiyeul)  was  feiz’d  in  his  Demefne,  as 
of  Fee  of  any  Lands  and  Tenaments  in  Fee  Simple, 
the  Day  that  he  died,  and  a  Stranger  abafeth  and 
entereth  the  fame  Day ,  and  difpolfelTeth  the 
Heir* 

AYSIAMENTA,  Eafemcnts,  in  Grants  of  Con¬ 
veyance  and  Demife  did  include  any  Liberty  of 
Palfage,  High-way,  Water-courfe,  or  other  cufto- 
mary  Benefit  for  the  Eafe  and  Accommodation  of 
the  Owners  or  Inhabitants  of  any  Houle,  or  the 
Tenants  of  any  Land.  Ifennets  Glojfiary. 

AZIMUTH  of  the  Sun .  To  find  it  readily  by 
projecting  Part  of  the  Analemma,  having  the  La¬ 
titude  of  the  Place,  and  the  Suns  Declination  and 
Altitude :  With  60  of  the  Chords  draw  the  Circle 
P  EZ  for  the  Solftitial  Colure  or  Meridian  of  their 
Place,  and  crols  it  in  the  Center  with  the  i  Lines 
Z  n  and  S  N,  at  right  Angles  to  another  for  the 
Azimuth  of  E  and  N,  and  for  the  Horizon  of 
the  Place.  Set  the  Latitude  from  N  to  P,  fo 
fhall  P  be  the  Pole  of  the  World  :  And  let  it  alio 
from  the  Zenith  in  Z  to  E,  and  draw  E  C  Qfor  the 
Equinodial ;  draw  alfo  P  V  for  its  Axis.  Then 
from  the  Chords  let  the  Sun’s  Declination  from  E 


to  D,  and  from  Q  to  F,  if  it  be  North  Declina¬ 
tion  ;  or  from  E  to  dx  and  from  Q  to  /,  if  k  be 
South,  and  draw  the  refpedive  Parallel  to  the  E- 
quinodial  D  F,  or  d  f:  Then  fet  the  Sun’s  Al¬ 
titude  from  S  to.  A,  and  from  N  to  O,  and  draw 


*7. 
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the  Parallel  to  the  Horizon,  A  O,  where  this  Inter/ 
feds  the  Parallel  of  Declination  will  be  the  Repre* 
fentation  of  the  Suns  Place,  as  at  Q  j  in  Summer, 
or  ©  z  in  Summer.  Fit  then  the  Sedor  to  the  Ra¬ 
dius  A  M,  or  M  O,  and  M  ©  i,  or  M  ©  z  fhall 
be  to  that  Radius,  the  Sine  of  the  Suns  Azimuth 
from  theEaftor  Weft  Southwards,  according  to 
'the  Time  of  either  Before  or  Afternoon. 

If  no  Sedor  be  at  Hand,  you  may  meafure  the 
Azimuth  on  the  Chords  to  the  Radius  of  the 
Diagram  thus.  Set  M  A  from  the  Center  C  to  r 
in  C  S,  on  which  Point  r  as  a  Center,  with  the 
extent  M  O  2  ftrike  above  the  Arch  x  ;  for  then 
a  R,ujer  laid  from  C  the  Center,  juft  ro  touch  the 
Convexity  of  the  Arch  at,  will  cut  the  Limb  in 
L,  and  then  L  S  meafurd  on  the  Chords,  will 
give  you  the  Degrees  of  the  Azimuth. 
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BABYLONISH  Hours:  The  Babylonians, 
Perfians ,  and  Syrians ,  tfc.  accounted  their 
24  Hours  of  the  Natural  Day  to  begin 
from  Sun- riling,  and  to  continue  till  the  Sun  fet- 
ting  of  the  next  Day.  Wherefore  Hours  thus  ac¬ 
counted,  and  put  in  fas  is  common)  among  the 
Furniture  ol  Dials,  are  in  Dialling  called  the  Baby - 


lonrfh  Hours .  , 

BACK  and  Bottom  Hails,  are  fuch  as  are  made 

with  flat  Shanks  that  they  may  hold  faft,  and  yet 
not  open  the  Grain  of  the  Wood.  1  hey  are  uled 
for  nailing  Boards  together  for  Coolers,  for  Gutters 
to  fave  Water  under  the  Eaves  of  a  Houle,  or  or 
any  Veflel  made  of  Planks  or  Boards,  and  defignd 

to  hold  Liquors.  . ;  _  -  r»  -u- 

BALDACHIN,  in  Architedure,  is  a  Building  in 

form  of  a  Canopy  or  Crown  fupported  by  Pil¬ 
lars  often  ferving  for  the  Covering  ol  an  Altar. 
Some  alfo  call  the  Shell  over  a  Door  by  this  Name, 

arid  pronounce  it  Bildaquw.  . 

BALLISTERS,  are  a  Row  of  fmall  Pillars 
which  fupport  a  Rail.  They  are  fometimes  called 
Bannifiers ,  and  are  placed  on  Stairs,  and  mthe 
Front  of  Galleries,  Balconies,  (3  c. 

BANK,  is  the  Carpenter’s  Term  for  a  Piece  of 
Firwood  unflit  from  4^1°  Inches  Square,  and  of 


any  . 

BANNERET,  was  Anciently  a  Knight  made  in 

the  Field  with  the  Ceremony  of  cutting  off  the 
Point  ol  his  Standard,  and  making  it  as  it  were  a 
Banner.  And  this  was  accounted  lo  Honourable  a 
Knighthood,  that  they  were  allowed  to  difplay  their 
Arms  in  the  Field  in  the  King's  Pretence  as  Barons 
do.  They  vtfere  next  to  BaronS  in  Dignity.  Henry 
Vllth  made  divers  Bannerets  upon  the  Cornifli  Re¬ 
bellion,  A.  D.  1495  :  See  Seldens  Titles  of  Honour, 
Cambdens  Britannia ,  and  Sr.  T ho.  Smith ,  Lib.  de 


Rep.  Anil.  c.  18.  .  , 

BARBICAN,  is  a  Term  in  Architedure  taken 

from  the  French ,  and  lignifies  any  Outwork  be¬ 
longing  to  a  great  Building- 

BARCO  Longo,  is  a  fmall,  low,  long,  marp 
built  Veflel  without  a  Deck,  going  with  Oars  and 

Sails  ;  much  ufed  in  Spain.  , 

BARGAIN  and  Sale ,  in  Law,  is  a  Contract 
made  of  Mannors,  Lands,  Tenements,  Heredita¬ 
ments,  and  other  things  transferring  the  Property 
thereof  from  the  Bargainer  to  the  Bargainee.  The 
Author  of  the  New  Terms  of  the  Law  faith  it 
ought  to  be  for  Money,  (3c.  and  that  the  Fee-Am¬ 
ple  pafleth  thereby,  though  it  be  not  laid  in  the 
Deed,  To  have  and  to  hold  the  Land  to  him  and  his 
Heirs ;  and  though  there  be  no  Livery  (3  Seifin 
made  by  the  Vender,  foit  be  by  Deed,  indorfed, 
fealed,  and  inrolled  either  in  the  County  wherethe 
Land  lies,  or  within  one  of  the  Courts  of  Record 
at  PVeftminfter,  and  this  within  6  Months  after 
the  Date  of  the  Deed:  According  to  27  H  8. 


c.  1 6. 

*  BARK,  or  Barque,  is  a  Veflel  with  3  Malls, 
vi$.  Main-maft,  Fore  maft,  and  Mizzen- maft,  and 
carrying  ufually  about  200  Tuns. 

BAROMETER.  In  Phil.  Tran.  N.  29a.  there 
is  a  pretty  Experiment  of  Mr.  Hawkjbee  to  fhew 
the  Caufe  of  the  Defcent  of  the  Mercury  in  the 
Barometer  in  Storms,  to  be  the  collateral  Preflure 
or  Current  of  Wind  on  the  Surface  ol  the  ftagnant 


Mercury  in  the  Ciftern,  which  abates  the  Force  of 
the  perpendicular  Preflure,  or  the  ulual  Gravity  ol 
the  ered  Column  of  Air,  equal  in  Bafe  to  the  O- 
rificeof  the  Tube. 

BAROMETER  Portable,  is  one  that  can  be 
fafely  and  conveniently  carried  about  from  Place 
to  Place,  without  the  Danger  of  fpilling  the  Mer¬ 
cury  out  of  the  Ciftern,  or  letting  the  Air  get  in 
at  the  Bottom  of  the  Tube,  or  of  the  Mercury  in¬ 
cluded  in  the  Tube  breaking  the  Top  of  it  off  by 
the  Motion  it  will  be  put  into  by  being  carried 
from  one  Place  to  another.  You  may  prevent  the 
two  former  Inconveniencies  by  tying  fo.me  gentle 
Leather  faft  over  the  Brim  of  the  Ciftern,  which 
muft  be  of  Glafsor  clofe  grained  Wood ;  and  muft 
have  a  Neck  or  Hollow  round  the  outfide  of  the 
Brim  to  tie  on  the  Cover  of  Leather.  And  thelaft 
may  be  remedied,  by  either  a  way  to  ferue  or 
fqueeze  the  included  Mercury  quite  up  to  the  Top 
of  the  Tube,  fo  that  the  Tube  in  its  Carriage  from 
Place  to  Place  ftiall  be  always  full  ;  or  elfe  by 
pinching  the  Head  of  the  Tube  at  about  an  Inch 
from  the  Top,  fo  as  to  make  it  there  have  a  very 
narrow  Neck,  not  fo  big  as  a  Straw:  By;  which 
Means  the  Force  of  the  Mercury  ftriking  againft 
the  Top,  will  be  very  much  bridled,  and  there¬ 
fore  the  Tube  fecured  from  having  its  Top  broken 
off. 

BARON  hath  divers  Significations :  Firft,  ’Tis 
ufed  for  a  Degree  of  Nobility  next  to  a  Vifcount. 
Some  of  our  Hiftorians  fay,  that  foon  after  the 
Conqueft  all  Barons  came  to  Parliament  and  fat  as 
Peers  in  the  upper  Houfe  of  courfe  ;  but  they  be¬ 
ing  then  very  numerous,  it  grew  an  Order  and  a 
Cuftom  that  none  fhou’d  come  but  fuch  as  the 
King  thought  fit  to  call  by  IVrit,  which  Hfrit  ran 
then  pro  hac  vice  t\antum.  JBut  this  State  of  the 
Nobility  being  very  precarious, *and  depending  fole- 
ly  on  the  Prince’s  Pleafure,  they  at  length  got  a 
furer  hold,  and  obtained  of  the  King  Letters  Pa¬ 
tents  j  and  thefe  were  called  Barons  by  Patent  or 
Creation,  whofe  Pofterity  are  now  Lords  of  Parlia¬ 
ment.  And  Covet  faith  there  are  neverthelefs  Ba¬ 
rons  by  Writ,  as  well  as  by  Letters  Patents  ;  and 
that  thofe  are  diftingutifhed  from  thefe  by  having 
their  own  Sirnames  annexed  to  the  Title  of  Lord  5 
whereas  Barons  by  Patent  are  named  by  their  Ba¬ 
ronies.  The  Original  of  Barons  by  Writ,  Camb- 
den  refers  to  Henry  3.  and  Barons  by  Patent  or 
Creation  commenced  in  the  Time  of  Rich.  2.  To 
thefe  Segar  (Norroy)  adds  a  third  kind  of  Baron, 
which  he  calls  Baron  by  Tenure  -  and  fuch  are  the 
Lords  the  Bifliops,  who,  by  virtue  of  Baronies  an¬ 
nexed  to  their  Bifhopricks,  fit  in  the  upper  Houfe, 
and  are  called  Lords  Spirirual. 

BARON  is  alfo  an  Officer,  as  Baron  of  the  Ex¬ 
chequer,  of  which  the  Principal  is  called  Lord 
Chief  Baron,  and  three  others  in  that  Court  are 
his  Afliftants. 

There  are  alfo  Barons  of  the  Cinque  Ports ,  which 
are  two  Members  of  the  Houfe  of  Commons  cho- 
fen  at  each  Port,  and  at  the  two  Ancient  Towns  of 
Winchelfea  and  Rje. 

BARON  is  alio  ufed  for  the  Husband  in  Relati¬ 
on  to  the  Wife  j  which  two,  in  Law,  are  Called 
Baron  and  Feme. 


B  E  A 


B  E  S 


The  Chief  Magiftrates  alfo  of  the  City  of  Lon¬ 
don,  before  they  had  a  Lord  Mayor,  were  called 
Barons . 

Ever  (ince  the  Reign  of  William  the  Conqueror 
the  Bilhops  hold  their  Temporaries />rr  Batoniam, 
and  by  that  are  obliged  to  attend  the  Queen  in  Par¬ 
liament 

Sir  William  Temple,  in  his  Effay  on  Heroicp  Vir¬ 
tue,  that  Baronies  were  originally  the  larger .Shares 
oi  the  Lands  of  conquer’d  Countries,  which  the 
Northern  Invaders  (luch  as  the  Goths,  pic.)  uled 
to  divide  among  their  Generals  and  Chief  Com¬ 
manders  ;  as  the  [mailer  Shares  divided  amongft 
the  Soldiers  were  called  Feuda  or  Fees$  and  he 
gudfes  the  Word  liaron  to  be  of  Northern  Ori- 
ginal. 

BASIL  is  the  (loping  Edge  of  a  Cbij[elj  or  of 
the  Iron  of  a  Plane  uled  in  Joinery. 

BATCHELLOURS  ,  /.  e.  Bajfe  Chevaliers , 
were  Anciently  a  lower  or  inferior  lort  of  Knights, 
as  diftinguifhed  from  Barons  and  Bannerets ,  which 
then  were  reckoned  the  Chief  or  Superior  Knights. 
And  now  our  lower  Order  of  Knights  which  are 
inferior  to  Baronets,  are  called  Kjiights  Batchel- 
lours.  And  lb  in  our  UniVerfities  there  is  an  Aca¬ 
demical  Degree  of  Batchellours,  (who  have  the  Ti¬ 
de  of  Sir)  and  which  is  inferior  to  that  of  Matters 
and  Dodors. 

BATTEN  is  the  Workmens  Name  for  a  fennt- 
ling  of  Wooden  Stuff  from  two  to  four  Inches 
broad,  and  about  an  Inch  thick  ;  the  Length  is 
pretty  conlkierable,  but  undetermined  as  to  Num¬ 
bers. 

BEAD,  in  Architedure,  is  a  Moulding  which 
in  the  Corinthian  and  Upman  Orders  is  cut  and  car¬ 
ved  into  lliort  Emboffements,  which  look  like 
Beads  born  in  Necklaces:  And  fometimesan  Ajira- 
gal  is  thus  carved. 

A  Bead  plain  is  fometimes  fet  alfo  on  the  Edge 
of  each  Fafcia  of  an  Architrave.  Its  Convexity 
is  ufually  about  a  Quarter  of  a  Circle,  and  differs 
from  a  Boult ine  o/ily  in  not  being  fo  large.  A 
Bead  is  often  placed  on  the  lining  Board  of  a  Door- 
Cale,  and  on  the  upper  Edges  of  skirting  Boards. 

BEAM,  in  any  Building,  is  a  Piece  of  Timber 
lying  acrofs  it,  and  into  which  the  Feet  of  the  prin¬ 
cipal  Ratters  are  framed.  No  Building  hath  lefs 
than  two  of  thefe  Beams,  i>i[.  one  at  each  Head  ; 
and  into  thefe  Beams  the  Girders  of  the  Garret 
Floor  are  framed  ;  and  if  it  be  a  Timber  Build¬ 
ing,  into  them  the  Teazle  Tennons  of  the  Potts  are 
alfo  framed.  Thefe  Teazle  Tennons  ftand  at  Right- 
angles  to  thofe  which  are  made  on  the  Potts  to  go 
into  the  Raifons ,  and  the  Relijh  or  Cheats  of  thefe 
Teazle  Tennons  ftand  up  within  an  ii  Inch  of  the 
Top  of  theRaifon  ;  and  then  the  Beam  is  cauked 
down  ( which  is  all  one  as  Dove*  tailing  acrofs) 
till  the  Cheeks  of  the  Mortices  in  the  Beam  con¬ 
join  with  thofe  of  the  Teazle  Tennofi  on  the 
Potts. 

BEARER,  in  Architedure,  is  a  Poft  or  brick 
Wall,  which  is  trimmed  dp  betvVeen  the  two  Ends 
of  a  Piece  of  Timber  to  Jhorten  its  bearing ,  or  to 
prevent  its  bearing  with  the  whole  Weight  at  the 
Ends  only. 

BEAUPLEADER  is,  in  Common  Law,  si  Writ 
upon  the*  Statute  of  Malridge  for  not  fait1  Plead¬ 
ing  ;  and  this  lies  where  the  Sheriff,  or  other  Bay- 
lift  in  his  Court,  will  take  a  Fine  of  the  Party, 
Plaintiff,  or  Defendant,  for  that  he  pleaded  not 
fairly. 


BEDMOULDING,  in  Architedure,  is  a  Term 
ufed  by  the  Workmen  for  thofe  Members  in  a 
Cornifh  which  are  placed  below  the  Coronet  or 
Crown;  and  now-adays  a  Bedmouiding  ufually 
confifts  of  thefe  4  Members,  i.an  O-— G.  2.  a 
Lift,  3.  a  large  BGulcine,  and  4thly,  under  the  Co¬ 
ronet  another  Lift. 

BEDRIP,  Bedrepe ,  was  the  Cuftomary  Service 
which  inferior  Tenants  formerly  paid  to  their  Lords, 
in  cutting  down  their  Corn,  or  doing  any  other 
Work  or  Labour  in  the  Field. 

BENDS,  in  a  Ship,  are  the  fame  with  the  Wailes 
or  Wales ,  which  are  the  outmoft  Timbers  of  a  Ship 
on  which  the  Men  fet  their  Feet  in  climbing  up : 
They  are  reckoned  from  the  Water  the  firft,  fecond, 
and  third  Bend  or  Wail.  They  help  much  to  (Leng¬ 
then  the  Ship,  and  have  the  Beams  Knees  and 
Foot-hooks  bolted  into  them.  - 

BENEPED:  They  fay  at  Sea  a  Ship  is  benep- 
ed,  when  it  being  a  Nepe-Tide,  the  Water  doth 
not  flow  high  enough  to  bring  her  off  from  the 
Ground,  out  of  the  Dock,  over  the  Bar,  G?c. 

BENEFICES.  All  Church  Preferments,  ex¬ 
cept  Bifhopricks,  are  by  fome  called  Benefices  : 
Vid.  Godolph.  c.  1 8.  And  all  Benefices  are  by  the 
Canonifts  fometimes  called  Dignities.  But  we 
how  apply  the  Word  Dignity  to  Bifhopricks,  Dea¬ 
neries  and  Archdeaconries,  and  as  fome  will  have 
j  it  to  Prebends. 

BENEFICES  are  either  Parfonages,  Vicarages , 
or  Donatives. 

Parfonages ,  are  Churches  endowed  with  Glebe, 
Manfe,Tythes,  and  all  other  Duties  payable  by  the 
Parifhioners. 

Vicarages ,  are  Benefices  which  were  created  for 
the  Maintenance  of  fuch  Clergymen  as  ferved  in 
Churches  where  fome  or  all  the  Tythes  were  im¬ 
propriated.  At  firft  the  Vicar  was  a  meer  Curare* 
but  by  Degrees  fome  of  them  got  a  fettled  Mainte¬ 
nance  diftind  from  the  Impropriator,  which  confi¬ 
ded  of  a  Manfe  and  Glebe,  and  fome  Portions  of 
Tythes  ufually  ;  but  in  fome  Places  only  aPenfiori 
from  the  Impropriator.  And  thefe  are  what  the 
Law  calls  Perpetual  Vicars,  or  Vicars  endowed. 

Donatives ,  are  fuch  as  being  exempt  from  the 
Jurifdidion  of  the  Ordinary,  are  vifitable  only  of 
the  King  or  other  Secular  Patron,  who  puts  his 
Clerk  into  Poffeflion  of  the  Benefice  by  virtue  by 
an  Inftrument  under  Hand  and  Seal,  without  any 
Infiitution  or  lndu&ion,  and  without  any  Examina¬ 
tion  by  the  Ordinary.  But  the  Clerk  is  obliged 
to  ftibfcribe  the  Declarations ,  and  to  take  the  Oaths 
enjoined  by  14.  c.  2.  and  1.  W.  and  M.  the  former 
before  the  Bifhop  in  whofe  Diocefs  the  Donative 
lies,  and  the  latter  before  the  Patron,  faith  Watfon. 
And  if  it  be  a  Benefice  with  Cure,  he  is  alfo  bound* 
to  fubferibe  the  39  Articles  before  the  Bifhop,  to 
read  the  Common  Prayer,  and  to  make  the  fame 
Declarations  as  other  Incumbents  do. 

BENEFICIO  primo  Ecclejiaflico  habendo ,  is  a 
Writ  direded  from  the  Queen  to  the  Chancellour 
or  Lord  Keeper  to  beftow  the  Benefit  that  firft  fliall 
fall  in  fhe  Queens  Gift,  above  or  under  fuch  a  Va¬ 
lue,  on  this  or  that  particular  Man. 

BENEVOLENCE  is  ufed  both,  in  our  Statutes 
and  Chronicles,  for  a  voluntary  Gratuity  given  by 
the  Subjeds  to  the  Soveraign. 

BESANTINE  was  a  Piece  of  Money  coined  by 
the  Weftern  Emperors  at  Byzantium  or  Conftanti- 
nople,  and  was  of  two  forts,  Gold  and  Silver,  for¬ 
merly  both  current  in  England:  The  Silver  Befan - 
tine  was  the  Value  of  two  Shillings,  and  the  Gold 
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was  of  the  Weight  of  a  Ducket,  as  Chaucer  teems 
to  reprefent.  Rennet’s  Gloffary. 

BENEFICIUM  Cedendarum  ABionum,  is  the 
Right  which  one  Surety  hath  who. is  fued  tor  the 
whole  Debt,  to  force  the  Creditor  by  Exception 
to  aflign  over  his  Actions  againft  the  reft  of  the 
Sureties,  or  elfe  he  fhall  not  force  that  one  to  pay' 
the  Debt. 

BENEFICIUM  Divifionis ,  in  the  Civil  Law, 
i$  a  Right  by  which  the  Creditor  lhall  be  forced, 
by  way  of  Exception,  to  fue  each  Surety  for  their 
Share  and  Proportion,  efpecially  when  the  reft  of 
the  Sureties  are  under  the  Jurifdi&ion  of  the  fame 
Judge,  and  able  to  pay.  _  .  .  , 

BENEFICIUM  Ordinisfive  Excuffionis,  in  the 
Civil  Law,  isa  Right  by  which  the  Surety  can  by 
way  of  Exception  force  the  Creditor  to  lue  the 
principal  Debtor,  before  he  lhall  recover  againft 
him  as  the  Surety,  except  the  Surety  was  given  ju¬ 
dicially  in  a  Caiife  depending. 

birds,  are  either  Land-fowl  or  Water-fowl :  Of 
Land- fowl,  fome  have  crooked  Beaks  and  Talons  j 
and  of  thefe  fome  are  Carnivorous  and  Rapacious, 
being  call’d  Birds  of  Prey ;  fome  Frugivorous ,  and 
rheie  are  called  by  the  general  Name  of  Parrots. 
Of  Birds  of  Prey  fome  are  Diurnal ,  preying  in  the 
Day  time  j  and  of  thefe  they  reckon  a  greater  and 
lejfer  fort :  The  Greater  are  either  of  a  more  bold 
and  generous  Nature,  as  the  Eagle  kind  ;  or  of  a 
more  cowardly* and lluggifti,  as  the  Vulture:  The 
Lefler  Diurnal  Birds  of  Prey  in  Latin  are  called 
Accipitres,  the  Hawk,  kind  5  and  thefe  are  either 
of  a  more  bold  and  generous  Nature,  and  are  wont 
to  be  reclaimed  and  manned  for  fowling,  and  are 
called  Hawks ;  which  our  Falconers  diftinguilh  into 
Long-winged ,  as  the  Falcon ,  Lanner ,  (3c.  whofe 
Wings  reach  almoft  as  far  as  the  End  of  their 
Train  ;  and  Jhort-wingcd,  as  the  Goshawk,  and  Spar¬ 
row  Hawk  y  whofe  Wings,  when  clofed,  fall  much 
Ihort  of  the  End  of  their  Trains.  Thofe  of  the 
Hawk  kind  which  are  of  a  Nature  more  cowardly 
and  fluggilh,  or  elfe  indocile ,  are  negle&ed  by  our 
Falconers,  and  fo  live  at  large ;  and  of  thefe  alfo 
there  is  a  greater  fort,  as  the  Bug^ard  kind  ;  and  a 
lejfer,  as  the  Butcher-bird  or  Shrike  (about  as  big 
as  a  Black-bird,  and  found  in  England).  The  Bird 
of  Paradife ,  which  is  exotick. 

Of  Birds  of  Prey  with  crooked  Beak  and  Ta¬ 
lons,  fome  are  Nocturnal,  as  the  Owl  kind,  which 
By  and  prey  by  Night ;  and  thefe  are  either  horned 
or  eared,  as  the  Eagle-Owl  and  Horn. Owl,  (3  c.  or 
without  Horns,  as  the  Brown  Owl ,  Grey  Owl,  (3c. 

There  is  a  fort  of  Land  Birds  with  crooked 
Beak,  and  Talons  which  is  called  Frugivorous,  be- 
caufe  though  they  do  fometimes  eat  Fiefh,  and  fo 
are  of  the  Carnivorous  and  Rapacious  kind,  yet 
they  eat  Fruits  too ;  and  thefe  are  known  by  the 
general  Name  of  Parrots,  and  are  diftinguifhed  in¬ 
to  three  forts  according  to  their  Bignefs,  the  great- 
eft  Size  being  called  Maccaws  ;  the  middle  lized, 
and  moft  common,  Parrots  and  Popinjays;  and  the 
leaft  fort  Parrakeets  ;  and  ail  this  kind  make  ufe 
of  their  Beak  in  climbing,  and  move  the  upper 
Jaw. 

Land  Birds  that  have  their  Bill  and  Claws  more 
ftrait,  are  diftinguifhed  into  three  Sizes.  The 
greatefi  kind  are  fuch  as  by  reafon  of  the  Bulk  of 
their  Bodies  and  Smallnefs  of  their  Wings  cannot 
fly  at  all ;  thefe  are  Exotick  Birds  of  a  Angular 
Nature,  fuch  as  the  Of  rich ,  the  Caffowary ,  and  the 
Dodo .  The  middle  fi\d  kind  are  divided  by  their 
Bills  into  fuch  as  have  Urge,  thick, ,  frong,  and 
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long  ones ;  lome  of  which  feed  promifcuoufly  on 
Flelh,  InfeCts,  and  Fruits,  as  the  Crow  kind,  which 
are  wholly  black  ;  and  the  Pie  kind,  which  are 
party  coloured  :  Some  feed  on  Fifh  only,  as  the 
King  s-fjher  $  and  fome  on  Infeifts  only,  as  the 
Wood-pecker.  And  into  fuch  as  have  a  fmallcr  and 
a  fhorter  Bill ;  whofe  Flefh  is  either  white,  as  the 
Poultry  kind  ;  or  blackjjh ,  as  the  Pigeon  and  T hrujh 
kind.  The  leaf  fi^ed  kind  of  Land  Birds  with 
ftraight  Bills  and  Claws, ar  ecalled  fmall  Birds ;  and 
thefe  are  of  two  kinds,  vi%.  foft  beaked ,  which 
have  Bender,  ftraight,  and  pretty  longifh  Bills  moft 
of  them,  and  feed  chiefly  upon  Infe<fts$  or  hard 
beaked,  which  have  thick  and  hard  Bills,  and  feed 
moftly  on  Seeds. 

Water-fowl ,  are  either  firch  as  frequent  Waters 
and  watry  Places  to  feek.  their  Food  j  and  thefe  are 
all  cloven  footed,  and  generally  have  long  Legs,  and 
thofe  naked  or  bare  of  Feathers  for  a  good  way  a- 
bove  the  Knees,  that  they  may  the  more  conveni¬ 
ently  wade  in  Waters.  Of  thefe  they  reckon  two 
kinds  a  Greater, as  the  Crane,  Jabiru,  &c.  and  a  Lef- 
fer  which  are  either  Pifcivorous,  feeding  on  Fifh,  as 
the  Heron,  Spoon-bill,  Storky  (3  c.  or  Mudfucl^rs  and 
InfcElivorous :  Of  which  fome  have  very  long  Bills, 
which  are  fometimes  crooked,  as  in  the  Curlew  and 
WhimbreU  j  and  fometimes  Jlraight ,  as  in  the  Wood '• 
cock,  and  Godwin.  Others  have  middle  ffd  Bills , 
as  the  Sea-pie  and  Bpd-fhank,  Sc.  and  a  third  fort 
have  fhort  Bills,  as  the  Lapwing  and  Plover.  Thofe 
are  reckoned  fhort  Bills  which  exceed  not  an 
Inch  and  k ;  middle  fiz’d  are  between  z  Inches  £ 
and  and  Jong  Bills  above  2  Inches 
There  is  another  kind  of  Water-fowl  which  fwitri' 
in  the  Water  j  fome  of  which,  as  the  Moor-hen 
and  Coot,  (3c.  are  cloven  footed,  bur  fnoft  are  whole 
footed  :  And  of  thefe  fome  few  have  Very  long  Legs 
as  the  Flammant,  the  Avofetta,  and  Corrira,  (foe 
Willoughby,  Part  i.  §.  1.)  but  moftly  they  are 
I  fhort  legd :  Of  which  fome  few  have  but  three 
Toes  on  each  Foot,  as  the  Penguin,  Ba^or-biO,  (3c. 
but  generally  they  have  four  Toes  on  each  Foot  ; 
and  thefe  either  all  connected  together  by  interven¬ 
ing  Membranes,  as  in  the  Pelican,  Soland  Goofe ; 
(3c.  or  more  ufually  with  the  back,Toe  loofe :  And 
this  kind  are  either  narrow  bill'd  or  broad  bill'd  ; 
thofe  with  narrow  Bills  have  them  either  blunt  and 
hooked  at  the  Tip,  of  which  fort  fome  are  ferrate , 
as  in  the  Diver-kind,  and  fome  not  toothed,  as  in 
the  Puffin ;  orjharp  pointed  and  ftraighter,  of  which 
fort  fome  have  long  Wings,  as  the  Gull  kind;  and 
fome Jhorter ,  as  thofe  diving  Birds  called  Douckersi 
Thofe  with  broad  Bills  may  be  divided  into  the 
Goofe  kind,  which  are  larger,  and  the  Duck,  kind 
which  are  fmaller  ;  and  thefe  latter  into  Sea  Ducks , 
or  Bjver  and  Plajh  Ducks.  Moft  Water-fowls  have 
a  fhort  Tail  5  and  none  of  this  kind  have  their  Feet 
difpofed  like  Parrots  and  Woodpeckers ,  that  have  two 
Toes  forward  and  two  backward,  none  having 
more  than  one  back  Toe,  and  fome  none  at  all. 

BINDING  Joy  (Is,  in  Architecture ,  are  thofe 
Joyfts  in  any  Floor  into  which  the  Trimmers  of 
the  Stair-Cafes  and  Chimney *Waies  are  fram¬ 
ed  $  and  thefe  fhould  be  ftronger  than  common 
Joyfts. 

BISHOP.  The  whole  Procefs  of  the  Creation 
of  aBifhop,  according  to  the  Englifh  Law,  is  thus  i 
On  the  Vacancy  of  any  See  the  Dean  and  Chapter 
are  to  certify  the  Queen  thereof  in  Chancery,  and 
to  requeft  her  Leave  to  choofo  another  Bifhop. 
The  Queen,  when  fhepleafos,  fends  her  Conge  de 
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Mire ,  or  Leave  to  eled,  to  the  Dean  and  Chapter, 
nominating  thePerfon  whom  die  thinks  fit  to  ave 
chofen.  The  Dean  and  Chapter  are  obliged  with¬ 
in  10  Days  after  the  Receipt  of  this  * 

Ejlire  to  make  the  Eledion  ;  which  being  *cc 
ted  by  the  Perfon  eleded,  is  certified  both  to  th 
Queen  and  the  Archbifhop  of  the  Province  On 
this  the  Queen  grants  her  Royal  AlTent  under  th 
Great  Seal,  directed  to  the  Archbifhop,  togethe 
with  a  Mandate  to  Confirm  and  Confccrate  him. 
The  Archbifhop  gives  a  Commiflionto  his  Vicar 
General  to  proceed  to  Confirmation,  which  is  a 
lone  formal  Procefs,  of  which  the  moft  obfervable 
Parts  are  two,  ®i\.  a  Citation  of  all  fuch  as  have 
any  Objedions  againft  the  Bilhop  Eled,  *PP^f.r 
before  them  and  offer  them  ;  and  then  a  DiduCti- 
on  of  all  that  has  paft  in  relation  to  the  Election 
and  the  Royal  AfTent ;  the  Particulars  whereof  are 
exhibited  by  the  Prodor  of  the  Dean  and  Chapter 
to  the  Vicar  General.  After  this  the  Oaths  oi  Su¬ 
premacy,  Simony,  and  Canonical  Obedience  are 
taken  bv  the  Rifliop  Eled  ;  on  which  Sentence  is 
read,  and  fubfcribed  by  the  Vicar  General,  where¬ 
by  the  Eledion  is  ratified  and  decreed  to  be  good. 
Next  to  this  follows  the  Confecration,  which  is 
performed  by  the  Archbifhop  and  two  other  Bi¬ 
shops  ;  Then  the  Archbifhop  fends  a  Mandate  to 
his  own  Archdeacon  to  inftall  the  Bilhop  in  that 
Cathedral  Church  .which  belongs  to  his  See,  and 
this  is  ofteneft  done  by  Proxy.  And  the  pubhck 
Notary  there  prefent  records  the  whole  Procefs  m 
an  Authentick  Inftrument  to  be  kept  to  Pefterity  ; 
and  after  this  the  new  Bifhop  is  introduced  to  the 
Queen  to  do  Homage.  On  his  Confecration  the 
Bifhop  hath  a  Right  to  his  Temporalties,  but  he 
cannot  fue  for  them  till  his  Confecration  be  certi¬ 
fied  by  the  Archbifhop  ;  but  the  Queen  may  grant 
the  Bifhop  his  Temporalties  Immediately  after  his 
Confirmation.  By  his  Confirmation  he  is  inflated 
in  the  Jurifdidion  of  his  Diocefs,  fo  as  to  excom¬ 
municate  and  certify  it ;  and  therefore  the  Power 
of  the  Guardian  of  the  Spiritualties  ceafes  from 
that  Time  forward.  Clergymans  Vade  Mecum. 

BISSEXTILE.  To  prevent  all  Ambiguity 
which  may  arife  on  the  Account  of  the  Intercalati¬ 
on  of  a  Day  every  fourth  Year,  *tis  appointed  by 
the  Statute  de  Anno  Bijfextili,  21  H.  3.  that  the 
Day  encreafing  in  the  Leap-Year,  and  that  next 
before,  {hall  be  accounted  but  as  one  Day. 

BLACKNESS.  The  Incomparable  Sir  Ifaac 
Newton,  in  his  Opticks,  fhews,  That  tor  the  Pro* 
dudion  oi  Black  Colours,  the  Corpufcles  muft  be 
left  than  any  of  thofe  which  exhibit  other  Colours, 
becaufe  at  greater  Sizes  of  the  component  Parti¬ 
cles,  there  is  too  much  Light  fefleded  to  confti- 
tutethis  Colour ;  but  if  they  be  a  little  left,  then  is 
requifite  to  refled  the  White  and  very  faint  Blew 
oftfoefirft  Order  :  Vid.  Book  2.  Obj.  4, 17.  and  18. 
They  will  refled  fo  little  Light  as  to  appear  intenfe- 
ly  Black,  and  yet  may  perhaps  refled  it  varioufly 
to  and  fro  within  them  fo  long,  till  it  happen  to 
be  ftifled  and  loft,  by  which  means  they  will  ap¬ 
pear  Black  in  all  Pbfitions  of  the  Eye  without  any 

Tranfparency.  . 

1  And  from  hence  it  appears  why  Ftre ,  and  that 
yet  more  fubtle  DifTolver  Putrefaction,  by  divi¬ 
ding  the  Particles  of  Subftances,  turn  them  Black: 
Why  fmall  Quantities  of  black  Subftances  impart 
their  Colour  very  freely  and  intenfely  to  other  Sub¬ 
ftances  to  which  they  are  applied  ;  the  minute 
Particles  of  thefe,  by  reafon  of  their  very  great 
Number,  eafily  over-fpreading  the  grols  Particles 


of  others.  Hence  alfo  it  appears,  why  Glafs 

ground  very  elaborately  with  Sand  on  a  Copper 
Plate,  till  it  be  well  polifhed,  makes  the  Sand,  to¬ 
gether  wjth  what  by  rubbing  is  worn  off  from  the 
Glafs  and  Copper,  become  very  black  :  And  why 
black  Subftances  do  fooneft  of  all  others  become 
hot  in  the  Sun’s  Light,  and  burn ;  (which  EfFed 
may  proceed  partly  from  the  Multitude  of  Refra¬ 
ctions  in  a  little  Room,  and  partly  from  theeafy 
Commotion  of  fo  very  fmall  Particles  : )  And  alfo 
why  Black^  are  ufually  a  little  inclined  to  a  bluifh 
Colour  ;  for  that  they  are  fo,  may  be  feen  by  illumi¬ 
nating  white  Paper  by  Light  refleded  from  black 
Subftances,  where  the  Paper  will  ufually  appear 
of  a  bluifh  White  ;  and  the  Reafon  is,  that  black 
Borders  on  the  obfeure  Blue  of  the  firft  Order  of 
Colours  deferibed  in  the  above-mention’d  1 8th  Ob- 
fervation,  and  therefore  refleds  more  Rays  of  that 
Colour  than  of  any  other. 

’Tis  neceffary  alfo  to  the  Produdion  of  Blackr 
nefs  in  any  Bodies  that  the  Rays  be  ftopr,  retain’d, 
and  loft  in  them  ;  and  thefe  conceive  Heat  (by 
means  of  a  burning  Glafs,  (3c.)  more  eafily  than 
other  Bodies,  becaufe  the  Light  which  falls  upon 
them  is  not  refleded  outwards,  but  enters  the  Bo¬ 
dies,  and  is  often  refleded  and  refraded  in  them” 
till  it  be  ftifled  and  loft. 

BLOOD-RED  Heat ,  is  the  laft  Degree  of 
Heat  given  by  Smiths  to  their  Iron  in  the  Forge, 
and  is  ufed  only  when  Iron  hath  already  its  Form 
and  Size,  but  wants  a  little  hammering  to  fmooth 
it;  and  that  is  done  with  the  Face  of  the  Hand- 
Hammer  with  light  flat  Blows. 

BLOOM,  in  the  Iron  Works,  is  a  four-fquare 
Mafs  of  Iron  about  two  Foot  lor  g,  brought  from 
a  Loop  into  that  Form  at  the  Fine  ry,  and  under  the 
Hammer:  See  Iron. 

BLOWING  Houfes,  in  the  Tin- Miners  Lanj 
guage  are  the  Furnaces  where  the  Tin  Ore  (af¬ 
ter  it  hath  palTed  the  Stamping  Mill,  and  is  through^ 
ly  wafhed  and  feparated  from  the  Parts  not  Me¬ 
talline,  which  they  call  the  Caufalty ;  and  after  it 
hath  been  again  dried,  and  hath  pafled  the  Gra¬ 
zing  Mill)  is  melted  and  then  caft. 

BOMBARDEERS  are  Men  employ’d  to  fire 
Bombs  of  Shells  out  of  Mortars.  They  drive  the 
Fufee,  fix  the  Shell,  load  and  fire.  They  Work 
alfo  with  the  Fire-workers  on  all  forts  of  Fire¬ 
works. 

BGMB-KETCH  is  a  fmall  VefTel  built  and 
ftrengthened  with  large  Beams  for  the  ufe  of  Mor¬ 
tars  at  Sea. 

BONNY,  the  Miners  Term  for  a  diftind  Bed 
of  Ore  that  communicates  with  no  Vein.  See 
Squat ,  and  Tin. 

BORDAGE  and  Board-half-penny  is  a  Fee  or 
Duty  paid  in  Markets  and  Fairs  for  Boards  and 
Tables,  Booths  and  Standings. 

BORDARII  are  often  mention’d  in  the  Dooms¬ 
day  Book,  and  were  diftind  from  the  Servi  and 
ViSani,  and  feems  to  have  been  of  a  Iefs  Servile 
Condition :  For  theie  had  a  Bord,  i.  e.  a  Cottage 
with  a  fmall  Parcel  of  Land  allowed  them,  on 
Condition  they  fhould  fupply  the  Lord  with  Poul¬ 
try  and  Eggs,  (3c.  Hence 
BORDlODE  was  the  Farm  or  Quantity  of 
Food  which  they  paid  by  this  Tenure  t  And  the 
fmall  Eftates,  fo  held,  called 

BORDLANDS,  which  therefore  are  fuchDe- 
melnes  as  Lords  kept  in  their  Hands  for  the 
Maintenance  of  the  Board  or  Table,  linnet's 
GtoJJary^ 

BOTANY, 


BOW 


BOW 


*  bhTANY  or  Botanick*,  Books  on  this  Subjecftj 
M*  Ra/s  HiJloria  Plantar.  *  Vol.  Fol  His  S?- 
Zifa  Stirpium  Anglican.  in  8vo.  BafisBotamca. 
Auth.  D.  Chrijl.  Ludovico  bVelfchio,  Lipf.  1697. 

,0  Morifons  Praludia  Botanica,  London.  1609. 
His  Vniverfal  Herbal.  Dr.  Plukenet'sPbjtograpbia, 
Toumeforts  Method  of  Plants ,  3  Vol.  410.  both 

in  French  and  Latin.  '  _i 

Plantar.  Vmbellif.  Diflnbutio  Nova,  per  Ta¬ 
bula*,  Cognationis  &  AffimMts,  ex  hbr.NaturaOb- 
fervata,  DeteBa,  Auth.  R.  Monfon,  Oxonu.  Fol. 

1  ^Grew’s  Anatomy  of  Plants  and  other  Pieces. 
MarceUi  Malpighii  Anatome  Plantarum ,  See.  Lon  . 

'  Vovlei  Angli  fox  Ubri  PUrxar.  Potmato  Latino 

S**  PJuli’  fci- 

n  '  LnU  Arzentorat.  in  4to.  Almageftrum 

*g-  *!*  D4W  uv  1)1  Lend.  1 696.  Fol. 

n^Slo^scJalogus  Plantar,  qua  in  Infula  Jamai- 

Lend.  .69d-  8vo  leone, 
Defcriptiones  Bjtnor.  Plantar.  Sicilia,  See.  per 

Pallium  Bocoone.  1674*  .  f,  «  ..  . 

Leon.  Thurneifferi  Hiftorta  Plantar .  Berlmi. 

1578.F0I. 

Tohnfons  Herbal.  Fol. 

Parkinfon’s  Herbal.  Fol. 

^  Herbacea.  l  Vol.  Fol. 

Theophralti  Hijlorid  Plantar.  . 

Jac.Brejnii  Exotic.  6  minus  Cogmtar.  Plantar. 

CmpllTm  Column*  do  Stiff.  Cognition e. 

%  Vol  410.  .  . 

Hortus  Indicus  Malabancus. 

1.  Boccone,  leones  6  Defcriptiones  Plantar .  Italia 

^BOTTOMRY  is  borrowing  or  lending  Motley 
on  the  Credit  of  a  Ship  or  Veffefs  fafe  Voyage 
BOULTINE  in  Architecture  is  the  Work-mens 
Tetm  for  a  convex  Moulding,  whofe  Convexi¬ 
ty  is  juft  a  *  of  a  Circle:  Tis  placd  next  below 
the  Plinth,  in  the  Tufcan  and  Doric  Capital. 

BOW  is  an  Inftrument  which  hath  been  tome- 
times  ufed  at  Sea,  confiftmg  of  only  one  large 
Arch  of  90  Degrees,  well  and  truly  graduated, 
Three  Vanes,  and  a  Shank  or  Staff,  as  you  fee  in 

th wSeDECdU  the  Arch,  AE  the  Staff  or 
Shank  palling  the  Arch  at  45  Degrees  inmoft,  but 
in  fome  in  50°  or  5 50.  F  is  the  Shade  Vane,  G  the 
Sight  Vane,  and  A  B  the  Horizon  Vane. 


To  take  the  Suns  Altitude  by  it. 

By  the  Handle  C  hold  the  Bow  upright,  and 
move  the  Sight  Vane  G  up  and  down,  ftill  looking 
through  the  Sight  till  you  fee  the  Shade  of  the 


Qj 
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upper  Part  of  the,  Shade  Vane  upon  the  Slit  of  the 
Horizon  Vane ;  and  that  at  the  fame  Time  you  fee 
alfo  the  Horizon  through  the  Slit  of  the  Horizon 
Vane :  In  doing  of  which,  if  you  fee  the  Sky  and 
not  the  Horizon,  then  draw  the  Sight  Vane  a  lit¬ 
tle  lower  down  towards  C,  but  if  you.  fee  the 
Sea  and  not  the  Horizon,  then  Aide  it  a  little  up¬ 
wards.  , 

If  it  be  the  Meridian  Altitude,  that  is  to  beob- 
ferved,  you  muft  wait,  and  make  Obfervation  as 
oft  as  you  think  fit,  till  at  laft  you  begin  to  fee 
the  Sea  inftead  of  the  Horizon.  Then  defift ;  and 
the  Difference  between  the  Degrees  and  Minutes 
cut  by  the  Sight  Vane,  and  thofe  cut  by  the  upper 
Edge  of  the  Shade  Vane,  is  the  Difiance  of  the 
Sun’s  upper  Limb  from  the  Horizon,  from  which 
if  you  Subftradl:  16  Minutes,  which  is  the  Sun’s 
Semi-diameter,  the  Remainder  will  be  die  Di- 
ftance  of  the  Sun’s  Centre  from  the  Horizon,  air 
lowing  for  the  Refraction:  And  you  need  not 
Subtract:  above  8  or  1  o  inftead  of  1 6  Minutes  for 
the  Sun’s  Semi-diameter,  when  a  Ship- board,  fince 
you  muft  allow  for  the  Height  of  your  Eye  above 
the  Level  of  the  Water. 
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To  obferve  the  Height  of  a  Star. 

Place  the  Sight  Vane  at  A,  and  the  Horizon  Vane 
at  G,  and  looking  through  the  Sight  Vane  at  A, 
move  the  Vane  F  higher  or  lower  till  you  can 
fee  the  Star  by  the  Horizon  through  the  Horizon 
Vane  at  G  :  So  fhall  the  Degrees  and  Minutes  be- 
tween  the  2  Vanes  F  and  G  be  the  Altitude  of  the 
&ar  fought. 

To  take  the  Difldtice  between  two  Stars. 

Place  the  Sight  Vane  at  A,  and  the  Hdeizon 
Vane  at  G,  as  in  the  laft  Pra&ice,  and  look 
through  the  Vane  at  A,  moving  the  Vane  F  ftill 
to  and  fro,  till  you  can  fee  the  one  Star  through 
the  Vane  G,  and  the  other  by  the  Vane  F,  for  then 
will  the  Diftance  between  thofe  2  Vanes  F  and  G 
be  the  Diftance  in  Degrees  and  Minutes  of  the  2 
Stars  required. 

BOWGE,  or  rather  Bouch ,  of  Court  was  for¬ 
merly  an  Allowance  of  Diet  or  Belly  Provifion, 
from  the  King  or  Superior  Lords  to  their  Knights, 
Efquires  and  other  Retinue  that  attended  them  in 
any  Expedition.  Rennet's  Gloffary. 

BOWLING  BRIDLES  in  a  Ship  are  the 
Ropes  by  which  the  Bovo-lines  are  faftned  to  the 
Leech  of  the  Sail. 

BOW-SPRIT  LADDERS  are  Ladders  in  a 
Ship  made  faft  at  the  Beak  Head  over  the  Bow- 
fprir,  to  get  upon  it  when  there  is  occafion. 

BRACE  in  Architecture,  is  a  piece  of  Timber 
framed  in  with  Bevil  Joynts,  and  is  uled  to  keep 
the  Building  from  fwerving  either  Way :  When  a 
Brace  is  framed  into  the  Kinglefles  and  principal 
Rafters,  *tis  called  by  fome  a  Strut. 

BRACKETS  in  Gunnery  are  the  Cheeks  of  the 
Carriage  of  a  Mortar :  They  are  made  of  ftrong 
Planks  of  wood,  of  near  a  Semi-circular  Form, 
and  bound  round  with  thick  Iron  Plates;  they  are 
fix’d  to  the  Bed  by  4  Bolts,  which  are  called  Bed- 
bolt  r;  they  rile  up  on  each  Side  of  the  Mortar,  and 
ferve  to  keep  her  at  any  Elevation,  by<  the  Means 
of  fome*  ftrong  Iron  Bolts  (called  Bracket-bolts ) 
which  go  through  thefe  Cheeks'or  Brackets. 

BRADS  are  Nails  us’d  in  Building,  having  no* 
fpreading-  Heads  as  other  Nails  have  :  Of  thefe 
fome  are  caUed-JOyners  Brads,  and  are  for  hard 
Wainfcot ;  others  Batten  Brads,  and  are  for  foft 
Wainfcot  ;  and  fome  Bill  Brads  or  Quarter-heady , 
which  are  us’d  when  a  Floor  is  laid  in  haft,  or  for 
lhallow  Joifts  which  are  fubject  to  warp.  i 

BRAKE  in  a  Ship,  is  the  Term  for  the  Handle 
of  a  Pump.  .  M 

BRASS  is  a.;  Metal  made  out?  of  a  Mixture  of 
Copper  and  Lapis  Ca/aminaris  (Which  is  ufuafty ^ 
called  Ga' amine).  This  Stone  is  dug  out  of  fevera/1 
Mines  in  the  Weft  of  England  fas  about  Mendipp, 
&c.)  about  20-  Foot  deep.  It  is-  burnt  or  calcined 

*  .  f  .  A  f*  1  I  A  T"V-N  ■  r—  -  E  n if .  J. 


it  is  caft  into  Plates  or  Lumps.  45  ft  of  Crude 
Calamine  produces  30  ft  burnt  or  calcined.  They 
ufe  Bra/i  Shruff  fome  times  inftead  of  fo  much 
Copper ;  but  that  cannot  always  be  procur'd  in 
Quantities,  being  only  a  Collection  of  Pieces  of 
old  Brafs. 

The  beft  Brafs  Guns  are  made  of  malleable 
Metal,  and  cannot  be  made  of  pure  Copper  or 
Brafs ;  but  it  is  neceffary  to  put  in  courfer  Metals 
to  make  it  run  clofe  and  founder,  fuch  as  Lead  and 
Pot-metal.  Bell-metal  being  Copper  and  Tin,  and 
Pot-metal  Copper  and  Lead.  About  20  ft  of  Lead 
is  ufually  put  into  100  ft  of  Pot-Metal ,  but  about 
6  ft  is  fufficient  to  put  into  a  100  ft  of  Gum  me¬ 
tal. 

.  ^  la  C/  were  heretofore  fetch’d 

from  Poland,  but  are  now  exported  from  us  by 
the  Dutch.  '  1 

The  Manufacture  of  Brafs  was  privately  kept 
in  Germany  for  many  Hundreds  of/  Years  wherein 
many  Thoufands  were  employ’d',  and\7were 
maintain  d,  fome  having  thereby  rais’d  themfelves 

“  PhU :  Tr*”f-K-  and  zfio. 

BRAZING  is  a  Kind  of  Soldering  of  Irom, 
when  the  Work  .s  fo  thin  that  it  will  not  bear 
Welding  ;  they  lay  fmall  pieces  of  Brafs  on  the 
Piace  that  is  to  be  brazed,  and  drew  a  little  Pow¬ 
der  of  Glafs  upon  tt  to  make  the  Brafs  run,  and 
give  it  an  Heat  in  the  Forge  till  they,  find  that  the 

Bra  s  is  run,  and  then  they  take  it  out  and  let  it 
cool, 

BREASTS,  in  Women  and  other  Females,  ate 
of  a  Subftance  confiding  of  a  great  Number  of 
oval  Glands,  lying  in  a  great  Quantity  of  Fit:.. 
Their  Excretory  Duds  approach  ,  the  Nipple, 
join  and  unite  together,  till  at  laft  they  form  feven. 
eight  or  more  fmall  Pipes  call’d  TubuU  UlUferi, 
which  have  feven  crofs  Canals,  by;, which  they 
communicate  with  one  another,,  that  if  any  of 
them  beftopt,  the  Milk  which  was  brought  to  it 
might  not  ftagnatc,  but  pafsthrough  by  the  other 

NippieWhlCh  *  Krmlnace  in  the  Extremity  of  the 

f  T1g  Nipple  i^a  Spongiout,  Subfi-ance,  made  pf : 
two  Orders  of  Fibres :  The  fmalleft  make  a  fine  . 
Net-work  within ;  the  larged  fpaces  of  the  Net- 

TJ  rl  ^e,bl.SS«  Fibres,  .Through  it  pafs  the, 
Tafe/i  Lnlhfcrt,  which  grow  fmaller  and  fmailer 
“tbe‘r  Exrremit^s,  that  the  Milk  might  not  run 
out  but  when  the  Breads  are  full,  or  upon  Sucftiop.- 

It  Jias  an  exqqifice  Senfe,  and  a  fmall  Erection 
when  it  is  handled. 

The  Arteries  and  Veins  of  the  Breads  are 
jl  ranches  of  the  Subclavian  and  Intercoftal.  They 
fiave  Nerves  from  the  Vertebral  Pairo  a  c  ^ 
the  fixth  Pair  of  the  Brain  ^  andfrom 

I  T,hc  V,fe  of„the  Breafts  is  “  feparate  the  Milk 
for  the  Nourilhment  of  the  Fmus.  The  Arteries 
t-hich  terminate  in  the  Glands,  which  compofe  the 
Subftance  of  the  Breafts  brirm  F  tne 

With  a  u  “!  'bt "g  he  Blood  pregnate 


in  an  Oven  or  Kiln  made  red  Hfec,  then  ground  ■  a  Chyle  which  has  received  its  laft  Perfedfo^ 
to  Powder,  and:,  lifted  as  fine  as  Flour;  then!  ds  Circulation  through  the  Lungs  -  this  ChvT 

mixt  with  ground  Char  coal,  becaufe  the  Cala-  1  »cing  feparated  by  the  Glands  of  the  Breafts  rnn 
mine  is  apt  to  be  clammy,  to  clod,  and  fo  is  not  . u  ^  ’  ”  ’  -  ‘ 


ealily  incorporable.  Then  they  put  about  7  ft  of 
Calamine  into  a  melting  Pot,  holding  about  a  Gal¬ 
lon,  and  uppermoft  about  5  ft  of  Copper.  The 
Calamine  muft  be  mixt  with  as  many  Coals  as  will 
fill  the  Pot.  This  is  let  down  with  Tbngs  into  a 
Wind  Furnace  8  Foot  deep,  and  remains  there  1 1 
Hours ;  for  they  call:  not  off  above  twice  in  24 
Hours/  One  Furnace  holds  8  Pors.  Alter  melting, 


ihe0Childthe  L^iferi  upon  the  Suction  of 

The  Breafts  in  Men  are  very  fmall ;  they  are 
chiefly  for  Ornamenr.  I  have  feen  fome  Men 
who  have  had  Milk  in  them.  KeiL 

BREDEWITE  was  anfiehjly  a  Fine,  Penaltv 
or  Amercement  for  Default  in  the  due  Aftize  nf 
Bread:  And  King  Henry  II.  granted,  among  other 
I  hings,  to  the  Tenants  of  the  Honour  of  H'allinr- 

fordy 
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fotiiy  Oxo7i,  That  they  fhould  be  Quieti  de  Brede- 
wite. 

BREST  is  a  Term  in  Archice&ure  ufed  by  Tome 
for  that  Member  or  Column  which  is  called  the 
Thor  us  or  Tore. 

BREST  Summers,  in  a  Timber  Building,  are 
the  Pieces  in  the  outward  Parts  of  any  Building, 
and  in  the  middle  Floors,  (not  in  the  Garret,  nor 
in  the  Ground  Floor)  into  which  the  Girders  are 
framed. 

BRICKS.  The  feveral  kinds  of  Bricks  ufed  in 
Architecture  arethefe  :  1.  Cornpafs  Bricks,  which 
are  of  a  Circular  Form,  and  are  ufed  in  fteyning 
of  Wells.  2.  Concave  or  hollow  Brick? ,  being  on 
one  Side  flat  like  a  common  Brick,  but  on  the  o- 
ther  hollowed  :  They  are  ufed  to  convey  Water 
o  Cop  vino  Brickj  are  ufed  to  make  the  indented 
Work  under  the  Coping  of  Walls  built  of  great 
Bricks.  4.  Coping  Brickj ,  which  are  formed  on 
purpofe  for  coping  of  Walls.  5-  Dutch  or  Fle- 
nJjh  Brick?,  ufed  to  pave  Yards  and  Stables,  and 
for  Soap^Boylers  Fatts,  and  for  Citterns.  6.  Clin¬ 
kers  are  fuch  Bricks  which  are  glared  by  the  Heat 
of  the  Fire  in  the  making.  7.  Feather-edgd  Brick? 
are  like  the  common  Statute  Bricks,  only  they  are 
thinner  on  one  Edge  than  on  the  other,  and  are 
ufed  to  pen  up  the  Brick  Pannels  in  Timber  Buil¬ 
dings.  8.  Didoron ,  was  a  Brick  ufed  by  the  An¬ 
cients  of  ii-  Foot,  or  2  Spans  long,  (whence 
the  Name)  and  one  Foot  broad.  This  was  the 
lmalleft  fort  of  Brick  ufed  by  the  Greek?  in  their 
private  Houfes,  for  there  was  a  larger  fort  in  ufe 
in  their  publick  Edifices,  which  they  called,  9  .Pen- 
tadoron ,  which  was  3  Foot  9  Inches  long,  and  1 
Foot  broad.  10.  Samel  or  Sandal  Brick?,  are  fuch 
as  lie  outmoft  in  a  Kiln  or  Clamp,  and  confequent- 
ly  are  foft  and  ufelefs  as  not  being  thoroughly 
burnt.  11.  Great  Brickj  are  12  Inches  long,  6 
broad,  and  3  thick.  The  Weight  of  one  about 
1 5  Pound  ;  fo  that  100  will  weigh  1  500,  and  1000 
of  them  15000  Pound.  Their  Ufe  is  to  build 
Fence  Walls,  together  with,  1 2.  Pilafier  or  But - 
trefs  Brickj,  which  are  of  the  fame  Dimenfions 
with  them,  only  they  have  a  Notch  at  one  End  of 
half  the  Breadth  of  the  Brick.  Their  Ufe  is  to 
bind  the  Work  at  the  Pilafters  of  Fence  Walls 
which  are  built  of  great  Bricks.  13.  Paving 
Brick?  or  Tiles,  thefe  are  of  feveral  Sizes  in  feve¬ 
ral  Counties  and  Places.  14.  Place  Brick?  are 
fuch  as  are  made  in  a  Place  made  on  purpofe  for 
them  near  the  Building  they  are  to  be  ufed  in.  15. 
Statute  or  fmall  common  Bricks  :  Thefe  ought  to  be 
9  Inches  long,  4f  brc*d,  and  2t  thick;  100 
of  thefe  ufually  weighs  about  550  Pound,  and 
confequently  1000,  5500  Pound,  and  about 
407  in  Number  are  a  Tun  Weight.  Thefe  are 
commonly  ufed  in  paving  of  Cellars,  Hearths, 
Sinks,  ©c.  30  or  32,  if  true  Meafure,  will  pave 
a  Yard  Square,  and  330  will  pave  a  Square  or 
1 00  Foot,  laid  flat;  but  if  laid  edge- wife,  they 
mutt  be  double  in  Number. 

Brick?  are  burnt  either  in  a  Kjln  or  a  Clamp  : 
Thofe  that  are  burnt  in  a  Kiln,  are  firft  fet  or  pla¬ 
ced  in  it,  and  then  the  Kiln  being  covered  with 
Pieces  of  Bricks,  they  firtt  put  in  fome  great  or 
cord  Wood  to  dry  the  Ware  with  a  gentle  Fire, 
which  is  continued  till  the  Ware  is  pretty  dry  ; 
which  they  know  by  the  Colour  of  the  Smoaks 
turning  from  a  whitifli  Dark  to  a  black  tranfpa- 
rent  Sraook  ;  then  they  put  in  no  more  Wood, 
but  proceed  to  burn  the  Bricks  with  Buih,  Furze, 
Straw,  Heath,  Brake  or  Fern  Faggots,  having  firft 


damm’d  up  the  Mouth  of  the  Kiln  with  their  Shin- 
log  as  they  call  it  (which  is  Pieces  of  Bricks  pi¬ 
led  up  one  on  another,  and  then  clofed  up  w  ith 
wet  Brick  Earth  inftcad  of  Mortar)  only  leaving 
juft  Room  to  put  in  a  Faggot :  1  hey  then  conti¬ 
nue  to  put  in  more  and  more  Faggots,  till  they 
make  the  Kiln  and  its  Arches  look  white  with 
Heat,  and  that  the  Fire  begins  to  appear  at  the 
Top  of  the  Kiln.  Then  they  begin  to  flackenthe 
Fire  for  about  half  an  Hour  or  an  Hour,  and  fo 
let  all  cool  by  Degrees.  The  Ware  will  be  burnt 
ulually  in  about 48  Hours.  But  now-a-days  about 
London,  they  ufually  burn  Bricks  in  Clamps,  which 
are  built  of  the  Bricks  to  be  burnt,  fomething  after 
the  manner  of  the  Arches  in  Kilns,  vi%.  with  a 
Vacancy  between  each  Brick’s  Breadth,  &c.  for  the 
Fire  to  play  through  ;  but  with  this  Difference, 
that  inftead  of  arching,  they  trufs  or  fpan  it  over, 
by  making  the  Bricks  projed  one  over  another  on 
both  Sides  the  Place  for  the  Wood  and  Coals  to 
lie  in,  till  they  meet,  and  are  bonded  by  the 
Bricks  at  the  Top  which  clofes  all  up.  The  Place 
for  the  Fuel  is  carried  up  ftrait  on  both  Sides  till  a- 
bout  3  Foot  high,  then  they  fill  it  almoit  with 
Wood,  and  over  that  lay  a  Covering  of  Sea-coal; 
and  then  they  over-fpan  the  Arch  :  But  they  ftrew 
Sea-coal  alfo  over  at  the  Clamp,  betwixt  all  the 
Rows  of  Bricks ;  then  they  fire  the  Wood  and  then 
the  Coab  and  when  all  is  burnt  out,  they  con¬ 
clude  the  Bricks  burnt  enough.  Builders  Di&i- 
onary. 

BRIDGE  of  Communication ,  is  a  Bridge  made 
over  a  River,  by  which  two  Armies  or  Forts  which 
are  feparated  by  that  River,  have  a  free  Commu¬ 
nication  one  with  another. 

BRIGADE  Major,  is  an  Officer  appointed  by 
the  Brigadeer  to  affift  him  in  the  Management  and 
Ordering  of  his  Brigade;  and  he  ads  there  as  a 
Major  General  does  in  an  Army. 

BRINGERS  up,  in  a  Battalion,  are  the  whole 
laft  Rank  of  Men  in  it,  or  the  laft  Man  in  every 
File. 

BUDDLE,  is  the  Word  in  the  Works  for  dref- 
fing  Tin  Ore,  for  aTye  of  Boards  or  Slate  about  4 
Foot  deep,  6  long,  and  3  over,  wherein  ftands  a 
Man  With  a  Shovel  in  his  Hand  (called  a  Tr ambling 
Shovel,  as  this  is  alfo  called  the  Trambling  Buddie) 
bare,  footed,  to  caft  up  the  Ore  about  an  Inch 
thick,  on  a  long  fquare  Board  placed  juft  before 
him,  and  as  high  as  his  Middle,  which  is  called  the 
Buddie  Board  :  There  are  feveral  of  thefe  Buddies 
in  which  the  Ore  is  ftill  trambled  over  again  and 
again,  till  it  be  at  laft  fo  well  wafht,  as  to  become 
what  they  call  BlackTin,  which  iscompleatly  rea¬ 
dy  for  the  Blowing  Houfe. 

BUILDING.  There  are  fome  good  Rules  and 
Diredions  about  Building  which  are  given  in  Mox- 
onsMechanick  Exercifes,  and  other  Books  of  that 
kind,  which  ’tis  very  proper  every  Gentleman 
fhou’d  be  acquainted  with,  that  he  may  not  be 
cheated  or  impofed  upon  by  his  Workmen :  And 
thofe  are  fuch  as  thefe  ;  Firft,  with  refped  to  the 
Foundation,  Care  ought  to  be  taken,  that  af  ter  the 
Cellars  are  dug,  if  there  be  any,  or  if  none,  after 
the  Trenches  are  dug  in  which  the  Walls  are  to 
ftand,  to  try  all  the  Foundations  either  by  a  Crow, 
a  Rammer,  or  which  is  beft,  with  a  Borer,  fuch  as 
Well  Diggers,  Miners,  ufe,  whether  they  are 
throughly  found,  and  are  fit  to  bear  the  Weight 
that  is  to  be  laid  upon  them.  If  the  Foundation 
be  not  very  loofe,  it  may  be  cured  by  ramming  in 
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great  Stones  with  an  heavy  Rammer,  the  Stones 
being  placed  clofe  together,  about  a  Foot  wider  on 
each  Side  ot  the  Trench  than  the  Breadth  of  the 
Wall  is  to  be  ;  but  if  it  be  fo  loOle  that  this  will 
hot  do,  you  muft  gee  good  Pieces  of  Oak,  whofe 
Length  muft  be  the  Breadth  of  the  Trench,  or 
about  2  Foot  longer  than  the  Breadth  of  the  Wall, 
and  thele  fliould  be  laid  a  crofs  the  Foundation, 
about  a  Foot  afunder,  and  being  well  ramm’d 
down,  lay  long  Planks  upon  them,  which  muft 
be  pinn’d  down  to  them :  And  if  this  be  not  fuf- 
ficient,  Piles  of  a  much  greater  Length  muft  be 
driven  down  fo  deep  till  they  reach  good  Ground, 
and  then  ftrong  Planks  pinn’d  down  to  their  Tops 
($c.  If  the  Foundation  be  faulty  only  in  Patches, 
there  may  Arches  be  turned  over  the  inefficient 
Places,  which  will  take  oft  the  Weight  from  bear¬ 
ing  upon  them.  And  lometimes  it  may  be  proper 
to  ufe  inverted  Arches. 

The  Foundation  being  well  fecured,  the  next 
Care  is  to  fee  that  the  Walls  be  all  made  of  the 
fame  Thicknefs  as  they  are  in  the  Delign ;  for 
which  Purpole,  there  fliould  be  Numbers  to  ex- 
prefs  their  Thicknefs  in  the  Draft. 

The  Walls  al(o  muft  be  well  wrought  and 
hounded  as  they  call  it :  In  order  to  which  the  Mor¬ 
tar  muft  be  well  made  of  good  well  burnt  Lime 
and  ffiarp  Sand ;  the  ufual  Proportion,  is  a  Load 
of  Sand  of  36  Bulhels  to  a  Hundred  of  Lime  of 
25  Bulhels,  or  a  Bufhel  of  Lime  to  one  and  an 
half  of  Sand  ;  but  when  the  Sand  is  not  very  ffiarp, 
there  muft  be  a  greater  Proportion  of  it  to  the  Lime. 

In  flacking  of  Lime  Care  ffiou’d  be  taken,  that 
though  it  be  wetted  every-where  a  little,  yet  it  be 
not  over-wetted  ;  and  every  Layer  or  Bed  of  Lime 
fliould  be  covered  with  Sand  to  keep  in  the  Steam, 
that  it  may  not  fly  away,  but  be  forced  to  mix  it 
felf  with  the  Sand  ;  and  this  will  make  the  Mor¬ 
tar  much  ftronger.  The  Mortar  alfo  muft  be  well 
beaten  with  a  Beater  three  or  four  times  over  be¬ 
fore  'tis  uled,  that  the  Knots  of  the  Lime  may  be 
all  broken,  and  the  Lime  and  Sand  mingled  very 
well  together  :  And  it  will  be  ftill  better,  if  after 
the  firft  beating  it  be  let  lie  three  or  four  Days, 
and  then  let  it  be  beat  well  over  again  when  ’tis  ufed. 

If  the  Bricks  are  laid  in  very  hot  dry  Weather, 
and  it  be  fome  fmall  Piece  of  Work  which  you 
would  have  very  ftrong,  it  will  be  worth  while  to 
dip  every  Brick  as  ’tis  laid  in  a  Pan  of  Water;  and 
it  will  be  of  good  ufe  in  great  Work  to  throw  Wa¬ 
ter  on  the  Walls,  after  the  Bricks  are  laid,  by  a 
Wirtenhurgh  Syphon,  or  fome  fuch  way.  And  the 
Walls  alfo  fliould  be  covered  in  Summer  Time, 
to  keep  them  from  drying  too  haftily,  as  well  as  in 
Winter  Time  from  Rain,  Snow,  or  Froft,  which 
laft  is  a  great  Enemy  to  all  kinds  of  Mortar,  e- 
fpecially  to  that  which  hath  been  newly  wetted. 

Ler  the  Workmen  alfo  in  doing  up  the  Walls, 
not  carry  any  one  above  three  Foot  high,  before 
the  next  adjoining  Wall  is  brought  up  equal  with 
it,  that  fo  they  may  join  together,  and  make  good 
Bond  in  the  W ork . 

In  the  Middle  of  Walls  Care  fliould  be  taken 
that  Joint  is  not  laid  on  Joint,  at  leaft  as  feldom  as 
may  be,  that  good  Bond  may  be  made  there  as  well 
as  on  the  Outfides. 

When  Timber  is  laid  on  Brick-work,  as  Tor- 
felsfor  Mantle  Trees  or  Lintels  for  Windows, 
Templets  for  Girders,  &c.  let  it  be  always  laid 
in  Loam,  for  that  is  a  great  Preferver  of  Timber, 
which  Mortar  will  eat  and  corrode  :  The  fame 
thing  fliould  be  done  with  the  Ends  of  Jojfts  and 


Girders,  fome  Workmen  dawb  their  End  with 
Pitch,  to  prelerve  them  from  the  Mortar. 

BULL,  perhaps  from  J3«a<5  Confilium ,  is  In- 
ftrument  fo  called,  granted  by  the  Biffiop  of  Bprrte, 
and  fealed  with  a  Seal  of  Lead,  containing  in  it 
his  Arbitrary  Decrees,  Commands,  or  other  A<5U- 
ons.  By  the  Statute  of  28  H.  8.  c.  1 6.  it  was  enact¬ 
ed,  that  all  Bulls,  Briefs,  Faculties,  and  Difpen-* 
fations,  of  what  ever  Name  or  Nature,  had  or 
obtained  from  F(ome,  fliould  be  void.  Matt.  Paris, 
A.  D.  1237.  deferibes  the  Seal  of  the  Bull  to  be  a 
Crofs  in  the  Middle,  with  St.  Paul  on  the  Right, 
and  Sr.  Peter  on  the  Left  Hand. 

BURNING  Glaffes.  In  Philof.  Tranfafl.  N.  40. 
there  is  an  Account  of  one  S.  Setalla  at  Milan,  who 
was  cauling  a  Burning  Glals  to  be  made  of  7  Foot 
in  Diameter,  and  he  pretends  to  make  it  bum  at 
the  Diftance  of  5  o  Palm  or  3  3  Foot. 

And  in  N.  188.  there  is  mention  of  a  Burning 
Concave*which  was  made  at  Luface  in  Germany  of 
near  3  Leipfick  Ells  in  Diameter,  which  exceeds 
the  great  one  at  Paris  by  ^  of  an  Ell.  This  was 
made  of  a  Copper  Plate  fcarce  twice  fo  thick  as 
the  Back  of  a  common  Knife,  and  fo  may  eafily 
be  moved  from  Place  to  Place,  and  ordered  for 
ufe;  and  the  Workmanffiipof  it  may,  by  the  Con¬ 
trivances  I  have  invented  (faith  the  German)  be  ea¬ 
fily,  and  in  a  little  Time,  performed  by  one  Man. 
The  Poliffi  hereof  is  very  good,  and  reprefents  by 
diftind  Reflexions  all  'thofe  Appearances  which  a- 
rife  from  the  Concave  Figure  thereof. 

The  Force  of  this  Speculum  is  incredible  :  For, 

1 .  a  Piece  of  Wood  put  in  the  Focus  (which  is  2  Ells 
off)  flames  in  a  Moment,  fo  as  a  freffi  Wind  can 
hardly  put  it  our.  2.  Water  applied  in  an  Earthen 
Veffel  prefen tly  boils.  3.  A  Piece  of  Lead  or  Tin 
3  Inches  thick  melts  away  in  Drops,  and  in  2  or 
3  Minutes  time  will  be  melted  quite  through.  4. 

A  Plate  of  Iron  or  'Steel  is  prefemly  red  hot,  and 
foon  after  hath  a  Hole  burnt  through  it.  I  have 
made  3  fuch  Holes  in  a  Plate  in  6  Minutes  time. 

5.  Copper  and  Silver,  and  the  like,  applied  to  the 
Focus  melt ;  I  tried  with  aRix-Dollar:  And  the  Iron 
aforefaid  will  run  in  5  or  6  Minutes.  6.  Slate  at  firft 
is  red  hot,  but  in  a  few  Minutes  turtis  into  a  fine 
fort  of  black  Glafs,  of  which,  if  any  Part  be  taken 
in  the  Tongs  and  drawn  out,  it  runs  into  Glals 
Threads.  7*  Tiles  and  Earthen  Pot-ffireads  in  a 
little  time  melt  into  Glafs,  as  alfo  doth  Pumice 
Stone  into  a  very  white  one:  A  Piece  of  a  very 
ftrong  Crucible  run  into  Glafs  in*  8  Minutes.  I 
have  feen  Bones  turn  into  Glafs  of  an  opaque  kind, 
and  a  Clod  of  Earth  into  a  greemffi  Glafs."  Thefe 
Experiments'  were  made  in  Augufi  and  Septem¬ 
ber.  * 

Dr.  Hook  propofed  to  the  Society  that  one  might 
be  made  after  this  manner  of  many  Feet  in  Dia¬ 
meter  for  a  fmall  Price  ;  being  hammered  out  of  a 
Copper  Plate,  and  tinn’d  over  with  a  Mixture  of 
Tin,  Lead,  and  Tin-glafs,  which  is  found  to  bear 
a  very  good  Poliffi. 

TheUles  of  fuch  a  Speculum  would  be  very 
many,  and  perhaps  its  Effetfts  wonderful,  there  be¬ 
ing  no  other  Heat  in  the  World  any  thing  like 
that  of  the  Sun’s  Rays,  whofeWeight  and  Finencfs 
are  nOt  poflible  to  be  equalled  by  any  common 
Fire  ;  yet  the  Moon’s  Rays,  though  the  Light  was 
augmented  by  the  Glafs,  gave  no  manner  of  Heat. 

Mr.  Tfchirnhaus  is  laid  to  have  m  de  Convex 
Burning  GlaftCS  of  3  or  4  Foot  Diameter,  and 
whofe  Focus  is  11  Feet  diftant,  and  of  iJL  Inch  in 
Diameter ;  ard  to  make  this  Focus  yet  ftror.ger, 
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he  conrratfts  it  by  a  fecond  Lens ,  placed  parallel  to, 
and  at  a  due  Diftance  from  the  firft,  and  then  the 
Focus  is  but  of  S  Lines  in  Diameter  1  his  Glals 
in  a  Moment  vitrifies  Tiles,  Slates  Pumice  Stones 
Dutch  Ware,  and  Talk,  It  melts  Sulphur,  Pitch, 
and  all  Rofins  under  Water  ;  any  Metal  expofed 
to  it  in  little  Lumps  upon  a  Coal,  melts  in  a  Mo¬ 
ment,  and  Iron  iparkles.as  in  a  Smiths  Forge. 
All  Metals  vitrify  on  a  Piece  of  China  Plate,  it  it 
be  not  fo  thin  as  to  .melt  it  felf  5  and  Gold  in  vitri¬ 
fying  receives  a  Purple  Colour  ;  Hijloire  de  l  Acade¬ 
mic  dcs  Sciences ,  Anne  1699*  ,  a 

The  Linum  Vivumoi  Asbefios  would  be  vitrified 
by  this  Glafs,  even  in  'fanuarj,  .™  fboni :  1  < p  Minutes 
Time:  Vid.  A^.Erul  Leipf.  April.  l688‘  , 

The  Incomparable  Sir  ifiac  Nevton  Prefent^  a 
Burning  Glafs  to  the  Royal 
whereof  he  is  ihe  mod  Worthy  Present,  conli- 
ftlng  of  feven  Concave  Glaffes,  and  fo  placet^  as 
that  all  their  Foci  join  in  one  Phyfical  Point.  Each 


Glafs  is  about  1  fi  Inches  in  Diameter;  fix  of 
them  are  placed  round  the  feventh,  to  which  they 
are  all  contiguous,  and  they  compofe  a  kind  of 
Segment  of  a  Sphere,  whofe  Subtenfe  is  about 
q4i  Inches.  The  Central  Glafs  lies  about  an  Inch 
lower  or  farther  in  than  the  reft.  The  common 
Focus  is  about  li±  Inches  diftant,  and  of  about 
*  an  Inch  in  Diameter.  It  vitrifies  Brick  or  Tile 
in  a  Moment,  and  in  about  half  a  Minute  melts 

Gold.  '  AAA 

If  another  Round  of  Concaves  Were  added  a- 

bout  thefe  feven,  perhaps  it  would  cut  do  any 
thing  we  have  any  Account  of. 

BUTMENTS,  in  Architecture,  are  the  Malon 

andBripklayer’sTerm  for  thofe  Supporters  or  Props, 

on  or  againft  which  the  Feet  of  Arches  reft.  Alfo 
little  Places  taken  out  of  the  Yard  of  t\it  Ground- 
Plot  of  a  Houfe,  for  a  Buttery,  Scullery,  ($c. 

are  fometimes  called  Butments. 

■  *  '  *  *  %  - 
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GADE,  in  the  Book  of  Rates  is  us’d  for  a 
certain  determinate  Number  of  fome  kinds 
of  Fifti;  as  a  Cade  of  Herrings  is  500,  of 
Sprats  is  1000. 

CALCAGE,  Calcagium,  was  a  Tax  or  Contri¬ 
bution  formerly  paid  by  the  Neighbouring  Inhabi¬ 
tants  towards  the  making  and  repairing  of  com¬ 
mon  High-ways,  Caufe-ways  and  Roads;  aS 
CALQJS^RUM  operations  were  the  Work 
and  Labour  of  this  Kind  done  by  the  inferiour 
fervile  Tenants ;  and  from  this  it  was  a  Privilege 
to  be  free.1  u  V 

CALCULUS  differ entialis;  J/  Barnoulli  in 
the  Leipficl^  Ads  (or  Jan.  1691.  owns  that  our 
famous  Dr.  Barrow  had  given  fome  Specimens  of 
this  Method  above  1  o  Years  before  that  Date  in 
his  Geometrical  Leftions,  and  of  which,  all  his  Ap¬ 
paratus  of  Proportions  there  contain’d  are  fo  many 
Examples.  He  acknowledges  alfo  .that  Mr.Leibnitfs 
Method  of  this  Calculus  dijferentialis  is  -founded 
on  Dr.  Barrow* s,  and  differs  from  it  only  in  Nota¬ 
tion  and  fome  compendious  Abridgments.  And  in 
this  Difcourfe,  Mr.  Bernoulli  gives  fome  Specimens 
of  the  Ufe  of  this  Calculus ,  in  the  Dimenfion  of 
the  Parabolick  Spiral,  and  of  the  Flexures  and 
Evolutions  of  Curves  in  General. 

See  on  this  Subject  Mr.  V  HoJpitaly  Mr.  Nei- 
mntii's  Analyfis  InfinitoK 

CAMBER  Beam;  -  in  Architecture,  is  a  Beam 
or  Piece  of  Timber  cut  hollow  or  arching  in  the 
Middle :  They  are  us’d  in  Plat-forms,  Church 
Leads,  (3c.  and  are  very  proper  wherever  is  oc- 
cafion  for  long  Beams,  being  much  ftronger  than 
flat  Beams  of,  the  fame  fize;  for  being  laid  with 
the  hollow  Side  downwards,  and  having  good 
Butmems  at  the  Ends,  they  ferve  for  a  Kind  of 
Arch. 

CANON,  in  the  Ecdefiaftical  Law, was  original¬ 
ly  a  Book  wherein  the  Religious  of  every  Convent 
had  aTair  Tranfcript  of  the  Rules  of  their  Order : 
Thefe  were  often  read  over  to  them  as  their  Local 
Statutes ,  and  therefrom  were  called  Begula  and 
Canon ,  Their  Rule. 

CANON  in  Mufick  ;  Ptolemy  rejecting  the  Ari- 
ftoxenian  Way  of  meafuring  the  Intervals  in  Mu¬ 
fick  by  the  Magnitude  of  a  Tone  (which  they  fup- 
pofe  to  be  formed  by  the  Difference  between  a 
Diapente  and  Diatejfaron)  thought  that  Mufical 
Intervals  fhould  be  diftinguifh’d  according  to  the- 
Ratio's  or  Proportions  which  the  Sounds,  termina¬ 
ting  thofe  Intervals  bare  one  to  another,  when  con- 
fid  er’d  according  to  their  Degree  of  being  Acute  or 
Grave ,  which  was  alfo  before  Arifioxenus ,  the  old 
Pythagorick.  Way.  Ptolemy  therefore  made  the  Di- 
apafon  to  confift  in  a  double  Ratio,  the  Diapente 
in  a  Sefquialteral,  the  Diatejfaron  in  a  Sefquitertian , 
and  the  Tone  it  felf  (by  which  the  Diapente  and 
Diateffaron  differ)  in  a  Sefquioftave;  and  all  the 
other  Intervals  according  to  the  Proportion  of  the 
Sounds  that  terminate  them.  Wherefore  taking  as 
Canon  (as  ’tis  call’d)  a  determinate  Line  of  any 
Length,  he  fhews  how’  this  Canon  is  to  be  cut  ac¬ 
cordingly,  fo  that  it  may  reprefent  the  refpe&ivc 
Intervals;  and  this  Method  anfwers  exactly  to 
Experiment  in  the  different  Lengths  of  Mufical 
Chords.  And  from  this  Canon ,  Ptolemy  and  his 


Followers  have  been  called  Canonicif  as  thofe  of 
Arifioxenus  were  called  Mufici. 

There  is  a  Tract  called  Se8io  Canons s  attributed, 
but  falfely,  to  Euclid ;  and  which  you  will  find 
at  the  End  of  his  Works,  in  the  Oxford  Edition. 
G.L. 

CANTALIVERS,  in  Architecture,  are  a  Kind 
of  ModilionSy  only  thofe  are  plain,  but  thefe  are 
carved.  They  are  much  the  lame  with  Cartbuspes, 
and  arelfet  as  Modilions  are,  under  the  Corona  of 
the  Cornifh  of  a  Building.  '• 

CAPIAS  ConduFtos  ad  Proficifcendum  is  a  Writ 
that  lies  lor  taking  up  fuch  Men  as  having  receiv’d 
Prefs-money  to  ferve  the  King,  flink  away  and  come 
not  in  Time.  Tis  an  original  Writ  directed  to 
the  Serjeant  at  Arms ,  having  included  a  Claufe  of 
Aftiftancc. 

CARACT  is  not  any  certain  Weight  or  Quantity, 
but  the  Part  of  any  Quantity  or  Weight.  And 
the  Minters  and  Gold-fmiths  divide  it  into  4  Parts, 
which  they  call  Grains  of  a  CaraR  ;  and  one  of 
thefe  they  fubdivide  in  Halves  and  Quarters. 

CARKE  feems  formerly  to  have  been  the  Word 
for  a  certain  Quantity  of  Wool,  whereof  Thirty 
made  a  Sarpler,  27.  H.  8.  c.  2. 

CAPSULATE  Plants  are  fuch  as  have  a  Tetra- 
petalous  regularFlovter  confifting  of  four  diftinct  Pet  ala 
in  each  Flower,  and  which  bear  their  Seeds  in  fhort 
Capful*  $  by  which  they  are  diftingrifli’d  from 
the  Siliquofa,  which  bear  their  Seed  in  long  Cafes 
or  Capful*  Seminales,  and  are  the  other  Branch  of 
this  Genus  of  Plants. 

CAPSQUARES,  in  Gunnery,  are  thofe  ftrong 
Plates  of  Iron  which  come  over  the  Trunnions  of 
a  Gun,  and  keep  her  in  the  Carriage.  They  are 
fattened  by  Hinges  to  the  Prize  Plate,  that  it  may 
lift  up  and  done ;  it  forms  a  Part  of  an  Arch  in 
the  Middle  to  receive  a  third  Part  of  the  Thick- 
nefs  of  the  Trunnions,  for  f-  of  them  are  let  into 
the  Carriage,  and  the  other  End  is  fattened  by 
two  Iron  Wedges,  which  are  called  the  Fore-locks 
and  Keys. 

CAPTION,  when  a  Commiflion  is  executed, 
the  Commilfioners  Names  fubfcribed  and  return’d, 
that  is  called  a  Caption. 

CARCASE  of  a  Houfe,  in  Architecture,  are 
the  Partitions,  Floors,  Rafters,  (3c.  made  by  the 
Carpenter. 

CARTESIAN  Syfiem  of  the  World. 

—  MnPesCartes,  in  order  to  account  for  the  Cele- 
ftial  Appearances,  fuppofes  the  Matter  of  the 
World  to  have  been  at  firft  divided  by  AI- 
mighty  God  into  innumerable  little  equal  Parts,e ach 
endow’d  with  an  equal  Degree  of  Motion,  both 
about  its  own  Center  and  Separately,  fo  as  that 
this  Matter  conftituted  a  Fluid.  He  fuppos’d  alfo 
that  ferveral  Collections  of  this  Matter,  were  en¬ 
dow’d  with  a  Motion  about  different  Points,  as 
common  Centers,  which  Points  were  placed  at 
equal  Diftances ;  fo  as  that  the  Matter  round 
them  Compos’d  different  Vortices,  as  he  calls  them. 
He  fuppofes  alfo,  that  the  firft  Particles  of  Matter 
by  thole  inteftine  Motions  were  rendred  or  Ground 
of  a  fpherical  Figure,  and  fo  did  compofe  Globules 
of  feveral  Magnitudes:  And  thele  he  calls  the 
Matter  of  his  feccnd  Element . 
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But  the  very  fmali  Particles  which,  by  the 
aforelaid  Motions,  were  ground  and  rub’d  off 
from  the  firft  Particles  of  Matter,  and  driven  vi¬ 
olently  many  different  Ways,  made  up  a  new  Mat¬ 
ter,  which  he  calls  his  firft  Element.  And  feeing 
that  there  wou’d  be  more  of  this  tirft  Element, 
than  was  fufficient  to  fill  the  Vacuities  between 
the  Globules  of  the  fecond  Element ,  he  fuppofes 
that  the  remaining  Part  would  be  driven  towards 
the  Center  by  the  circular  Motion  of  thefe  Globules, 
which  did  for  that  Reafon  recede  from  it ;  and  this 
Matter  being  there  amaffed  into  a  Sphere,  would 
in  the  Center  of  every  Vortex  produce  a  Body 
like  the  Sun :  Which  Sun  being  thus  form’d,  and 
moving  about  its  own  Axis  with  the  common 
Matter  of  the  Vortex,  would  neceffarily  throw 
out  fome  Parts  of  its  Matter,  through  the  Vacui¬ 
ties  of  the  Globules  of  the  fecond  Element  confti- 
tuting  the  Vortex ;  ,  and  this  efpecially  at  fuch 
Places  as  are  fartheft  from  its  Poles,  receiving  at 
the  fame  Time  in  by  thefe  Poles  as  much  as  it  lofes 
in  its  Equatorial  Parts,  or  about  the  Equator : 
And  by  this  Means  it  Would  be  able  to  carry  round 
with  it  thofe  Globules  that  are  neareft,  with  the 
greater  Velocity,  and  the  remoter,  with  lefs.  And 
by  this  Means  thofe  Globules  which  are  neareft 
the  Center  of  the  Sun  muft  be  leaft ;  becaufe 
were  they  greater  or  equal,  they  would  by  Reafon 
of  their  Velocity  have  a  greater  centrifugal  Force, 
and  recede  from  the  Center.  And  if  it  fhould 
happen  that  any  of  thefe  Sun-like  Bodies  in  the 
Centers  of  the  feverai  Vortices ,  fhould  be  fo  incru- 
ftated  And  weakened,  as  to  be  carried  about  in  the 
Vortex  of  the  true  Sun ;  if  it  were  of  lefs  folidity, 
or  lefs  Motion  than  the  Globules  towards  the  £x- 
tremity  of  the  Solar  Vortex,  then  it  would  defcend 
towards  the  Sun,  till  it  met  with  Globules  of  the 
fame  Solidity  and  Capable  of  the  fame  Degree  of 
Motion  with  it  felf ;  and  then  being  fix'd  there, 
it  would  be  for  ever  after  carried  about  by  the 
Motion  of  the  Vortex,  without  either  approaching 
any  nearer  to  or  receding  from  the  Sun,  and  fo  be¬ 
come  a  Planet. 

Suppofing  then  all  this,  we  are  next  to  imagine 
that  our  Syjleme  was  at  firft  divided  into  feverai 
Vortices,  in  the  Center  of  each  of  which  was  a  lucid 
Spherical  Body ;  and  that  fome  of  thefe  being 
gradually  incruftatcd  ,  were  fwallowed  up  by 
others  which  were  larger  and  more  powerful,  till 
at  Jaft  they  were  all  deftroy’d  and  fwallow’d 
up  by  the  biggeft  Solar  Vortex ,  except  fome  few 
which  were  thrown  off  in  right  Lines  from  one 
Vortex  to  another,  and  fo  became  Comets .  And 
from  hence  it  appears,  that  thole  Planets  which 
are  neareft  the  Sun  are  lefs  folid  :  That  is  alfo  Des 
Cartes' s  Reafon  why  we  fee  always  the  lame  Face 
of  the  Moon ;  becaufe  the  Hemifphere  which  is 
oppofite  to  the  Sun  and  the  Earth  is  fomewhat 
more  folid  than  the  other:  Becaufe  alfo  the  Mat¬ 
ter  of  th t  firft  Element  which  makes  up  the  Body 
of  the  Sun,  moves  with  greater  Velocity  the  Parts 
of  the  Vortex,  and  the  Bodies  Iwimming  in  it,  than 
thofe  that  are  remoter:  Therefore  thofe  Planets 
which  are  nearer  to  the  Sun, muft  finifh  their  Periods 
fooner  than  thofe  which  are  more  remote  from  him . 
And  the  Reafon  why  the  Planets  revolve  round  their 
Axis,  is  becaufe,  according  to  this  Hypothefis,  they 
were  lucid,  Sun-l^ke,  and  revolving  Bodies  before. 

But  notwithftanding  all  this  fine  Romance,  it  is  i 
( Firft ,)  certain  that  a  Vortex  produced  by  the  Re- 
volutien  of  a  Sphere  about  its  Axis,  muft  be  pro¬ 
pagated  in  Infinitum ,  if  nothing  hinder  tt :  And 
Vol.  II. 


therefore,  fince  there  muft  be  as  many  Vortices  as 
there  are  fix’d  Stars,  one  Vurtex  would  certainly 
run  into  another,  and  every  Particle  would  beaded 
by  a  Motion  compounded  of  the  Motion  of  all 
the  central  Spheres ;  which  is  abfurd  and  con¬ 
trary  to  chat  Conftancy,  Limitation  and  Uniformi¬ 
ty  which  is  oblerv’d  in  the  Phxnomena  of  the  Hea¬ 
venly  Bodies. 

2.  Since  the  Motion  and  Parts  of  the  Vortices 
neareft  the  Center,  is  fwifter  than  that  of  the  more 
remote,  they  muft  prefs  upon  the  Exrerior  Parts, 
and  thereby  perpetually  impart  fome  Part  of  their 
Motion  to  them  5  and  therefore  thofe  interior 
Parts  of  the  Vortex  will  be  continually  leffening 
fome  Part  of  their  Motion,  which  never  being  re- 
ftored,  thefe  Parts  muft  ftill  move  flower  and  flow* 
er  by  Degrees,  till  at  laft  all  the  Motion  will  be 
quite  deftroy’d. 

3.  According  to  this  Hypothefis,  each  Planet  is  of 

the  fame  Denfity  with  the  Parts  of  the  Vortex  in 
which  it  fwims,  being  govern’d  by  the  fame  Laws 
of  Motion,  and  is,  as  it  were,  only  fome  concreted 
Parts  of  the  Vortex.  But  the  Times  of  the  Peri¬ 
odical  Motion  of  Bodies  carried  about  by  a  Vor¬ 
tex,  are  in  a  duplicate  Ratio  of  their  Diftances 
from  their  Center ;  as  the  incomparable  Sir  Ifaac 
Newton  hath  demonftrated  in  Set}.  IX.  of  his 
Princip.  Whereas  the  Squares  of  the  Times  of 
the  Periodical  Revolutions  of  the  Planets  are  as 
the  Cubes  of  their  mean  Diftance  from  the  Center, 
or  from  the  Sun  :  Wherefore  the  Planets  cannot 
be  carried  about  by  a  Vortex.  ' 

4.  If  a  Vortex  run  out  in  Infinitum,  then  would 
a  Body  carried  round  by  it  certainly  deferibe  a 
perfedt  Circle,  unlels  fotoe  Thing  folid  did  hin¬ 
der  it ;  and  therefore  the  greater  Diftance  there 
were  between  thofe  folid  Bounds,  or  the  larger  the 
Bafon  be  which  contains  the  Vortex ,  in  refpedf  of 
the  Orbit  of  the  Body  carried  about  in  it,  the 
nearer  would  this  Orbit  be  to  a  Circle  •  that  is, 
the  Exeentricity  of  the  Planets  neareft  the  Sun, 
would  be  lefs  than  that  of  thofe  which  are  more 
remote:  But  the  direeft  contrary  to  this  is  true 
in  Fad:,  the  Exeentricity  of  Mercury  being  grea¬ 
ter  than  that  of  Saturnl 

5.  A  Body  carried  about  in  a  Vortex  of  the  fame 
Denfity  \yith  it,  would  neceffarily  deferibe  a  Cir¬ 
cle,  to  whole  Plane  the  Axis  of  the  central  Body 
producing  the  Circulation  of  the  Fluid,  would  be 
perpendicular  :  And  yet  there  is  not  one  Planet  to 
the  Plane  of  whole  Orbit  the  Sun’s  Axis  is  perpen¬ 
dicular. 

6.  The  Comets  have  their  Orbits  not  only  ob- 
ique  to,  but  fome  Times  at  right  Angles,  with 
the  Plane  of  the  Ecliptick ;  fome  Times  the 
Courfe  of  thefe  Comets  is  diametrically  oppofite 
to  that  of  the  Shn  :  They  perfevete  in  their  Motion 
without  any  Change:  By  Lines  drawn  from  them 
to  the  Sun,  they  deferibe  equal  Areas  in  equal 
I  imos  •  and  fome  Times  they  enter  inco  the  Vor- 
tex  of  the  Sun.  All  which  is  impoffible  if  the 
Solar  Vortex  mov  d  round  forcibly  enough  to 

carry  thefe  vaft  Bodies  of  the  Planets  along 
with  it.  0 

Mr.  Leibnitz  hath  indeed  a  little  altered  and 
mended  this  Hypothefis  of  Des  Cartes ;  he  hath  ac¬ 
commodated  ic  better  to  the  Celeftial  Pheno¬ 
mena,  and  made  it  more  agreeable  to  the  Rules  of 
Geometry. 

"And  Firft  he  fhews,  That  all  Bodies,  which  irl 
a  Flmd  deferibe  a  Curve-line ,  are  moved  by 

that  Fluid:  For  of  rhemfelves  they  would  de- 
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fcribe  right  Lines,  and  nothing  (he  faith)  but  t  e 
Fluid  concurrs  to  turn  them  out  of  the  Way. 

Secondly ,  He  endeavours  to  (hew,  that  every 
Planet  is  carried  about  by  a  Motion  compoun  e 
of  two  o  her  Motions  ;  vfc  the  Harmonical  ir- 
culation  of  the  deferent  Fluid,  and  the  Paracen¬ 
trical  Motion  of  accefs  to,  or  recefs  from  the 

SUThe  Planets  by  a  Radius  from  the  Sunddcr.be 
Areas  proportional  to  their  Times ;  n°w  •  u_ 
that  carries  the  Planets,  mult  ol  neceiTit 
lue  fo  as  to  produce  this  EffeCt,  which  cannot  be 
done  otherwife  than  by  fuppofing  innumerable 
concentrical  Orbits  of  exceeding^  Thmnefs i  to 
make  up  the  Vortex;  every  one  of  which,  h 
hs  own  proper  Way  of  Circulation,  vtz.  lh°le 
Orbs  which  are  neareft  the  Sun  move  faltelt,  an 
the  Velocities  of  the  Circulations  are  every  where 
reciprocally  proportional  to  the  Pittances  of  the 
refpeCtive  Orbs  from  the  Sun,  which  will  necef- 
farilv  make  the  Planet  to  deferibe  equal  Areas  in 
equal  Times,  let  it  be  in  any  Part  of  the  Vortex: 
For  thefe  Areas  are  in  a  compounded  Kano  ot 
their  Radii  or  Pittances  from  the  Sun,  and  in  a 
reciprocal  One  of  the  Archs  or  Lengths  of  the 
Circulation,  which  in  this  Cafe  will  make  a  pro¬ 
portion  of  Equality  :  And  this  Law  of  Circulati¬ 
on  of  the  Vortex,  he  calls  Harmonical. 

The  Paracentric!^  Motion  is  compounded  ol  two 
others ;  that  is,  the  Excujfory  Impretfion  of  the 
Harmomck  Circulation  ,  whereby  all  Bodies 
moving  in  a  Curve  endeavour  to  recede  from  the 
Center  by  the  Tangent ;  and  the  Attraction  of  the 
Sun  or  the  Planets  Gravitation  towards  him. 
And  this,  Mr.  Leibnitz  is  of  Opinion  anfes  from 

an  Impulfe  communicated  by  the  circulating  Fluid 

Now  fince  the  Planets  move  m  Efhpfes,  in  one  ot 
whofe  Foci  the  Sun  is  placed,  and  by  Lines  drawn 
from  him,  do  deferibe  equal  Areas  in  equal  Times, 
which  no  other  Law  of  a  circulating  fluid,  but 
the  Harmonick  Circulation  can  account  for,  we 
mutt  find  out  a  Law  for  the  Paracentnck  Motion 
that  may  make  the  Orbits  elliptical  The  excub 
fory  Impreflion  of  the  circulating  Fltnd,  would 
throw  off  the  Planet  from  the  Center  by  the 
Tangent  wherefore  the  Attraction  of  the  Sun,  or 
the  Gravitation  of  the  Planets  towards  it,  mutt 
be  fufficient  to  deftroy  that  EffeCt  5.  fnd  befides 
to  make  them  move  in  elliptick  Orbits  which 
cannot  be  brought  about,  unlefs  this  Attraction  or 
Gravitation  be  reciprocally  as  the  Squares  of  the 
Pittances  from  the  Focus :  And  this  is  the  Sum  of 
Mr.  Leibnit^  Improvement  of  this  Hypothe- 

fis 

But  this  Account  mutt  be  falfe  for  thefe  Rea- 
fons  '•  Firjl,  Becaufe  the  Comets,  as  hath  been  faid 
before,  have  their  Orbits,  fome  of  them  very  ob- 
liaue  too  ;  nay,  fometimes  at  right  Angles  with 
the  Plane  of  the  Ecliptick,  and  their  Courfes  are 
fome  Times  quite  contrary  to  thofe  of  the  Planets. 
Now  thefe  Comets  deferibing  about  the  Sun  Areas 
‘  proportionable  to  the  Times,  mutt  alfo  according 
F  t^e’r  Motion  be  carried  about  by  an  harmoni¬ 
cally  circulating  Fluid :  But  then  we  {hall  have 
Vortices  moving  contrary  to  Vortices ,  which  is  very 

ablurdv  atqe  Motions,  the  Times  are  always 

dirchy  as  the  Spaces,  and  reciprocally  as  the  Velo- 
•  .  Put  in  a  circular  Motion,  the  Spaces  in 

C1UCR  evolution  are  as  the  Radii ;  and  in  an  harmo- 
°nCf  CirSoh,  the  Velocities  are  reciprocally  as 
?hc  £“  and  therefore  the  Periodical  Times  of 


a  Fluid  circulating  harmonically  are  in  a  duplicate 
Proportion  of  the  ftjidii  1  Whereas  the  Periodical 
Times  of  the  Planets  are  in  fefquiplicate  Propor¬ 
tion  of  their  Pittances  from  the  Center,  or  of  their 
jfydii;  and  confequently  the  Planets  cannot  be 
carried  by  an  harmonically  circulating  Lluid. 

It  may,  perhaps,  be  alledged  here,  that  this 
harmonical  Circulation  is  not  continued  from  Mer¬ 
cury  to  Saturn,  but  is  interrupted,  and  reaches  on¬ 
ly  from  the  Perihelion  of  Mercury  to  his  Aphelion , 
and  is  there  again  interrupted,  and  fo  on  through 
the  whole  Syftem  of  the  Planets ;  but  this  would 
produce  a  Deformity,  which  is  very  unlike  the  Am¬ 
ple  Uniform  Meafures  of  Nature  every  where  elfe. 
And  befides  the  Comets  moving  forward  in  the 
Zodiack,  pafs  through  all  thefe  imaginary  Chafms 
and  Interfaces,  and  yet  move  in  the  fame  Manner 
as  if  they  were  carried  by  a  Fluid  circulating  har¬ 
monically,  according  to  fome  uniform  Law  ;  nei¬ 
ther  do  their  Appearances  give  ariy  Ground  to 
fufpeCt  fuch  Interruptions  as  thefe.  Vid.  Du 
Cheyne  Phil.  Prin.  of  Natural  Religion. 

CARTILAGO  Scutiformrs ,  is  one  of  the  5  Car¬ 
tilages  of  the  Larynx  ;  ’tis  called  ift'  Greek  Bv?ou- 
J>v,  becaufe  of  its  Figure.  It  makes  that  Protube¬ 
rance  in  the  fore -part  of  the  Larynx  called  Pomum 
Ad  ami.  It  is  abour  one  Inch  broad  but  not  fo 
long,  being  Concave  Within  and  Convex  without 
Its  four  Angles  have  each  a  fmall  Production; 
the  two  upper,  which  are  longer,  are  tied  to  the 
Horns  of  the  Os  Hyoides  ;  and  the  two  lower  to 
the  fecond  Cartilage,  which  is  called  Cricoides  or 
Annularis,  from  its  being  like  a  Ring.  ‘ 

CARTONS,  in  Painting,  are  the  moft  perfect 
fort  of  Drawings  on  Paper,  which  are  fubfervient 
to  great  Works,  that  mull  be  throughly  finifhed, 
all  Sketches,  Drawings,  Models,  and  all  other 
Works  being  preparatory  only,  and  to  be  reduced 
to  Cartons.  This  way  was  praCtifed  by  Michael 
Angelo  and  Raphael  Vrbin,  &c.  the  Cartons  at 
Hampton  Court  being  the  Work  of  Raphael. 

They  are  fometimes  made  by  meafuring  the 
Height  and  Breadth  of  the  Place  where  the  Paint¬ 
ing  is  defign’d  to  ftand  ;  and  then  by  dividing  that 
Space  into  Squares,  and  owe  afterwards  of  the  lame 
Dimenfions  on  Paper  ;  they  draw  on  the  latter  the 
SubjeCt  of  their  Story  or  Defigri,  transferring  Ut 
afterward  from  the  Carton  to  the  Wall,  by  paint¬ 
ing  it  there  in  Oil, 

But  fome  Great  and  Experienc’d  Matters  will 
be  able  to  do  all  this  without  the  help  of  the  Grate, 
as  they  call  it  ;  that  is,  the  Divifion  of  the  Space 
or  Table  into  Squares,  tho’,  after  all,  ’ris  a.  good  fe- 
cure  way. 

CARTOUCH,  is  a  Cafe  of  Wood  about  3 
Inches  thick  at  the  Bottom,  girt  round  about  with 
Marlin,  and  holding  about  48  Musket  Balls,  be- 
lides  6  or  8  Iron  Balls  of  a  Pound  Weight.  ’Tis 
fired  out  of  a  Hobit,  as  they  call  it,  that  is,  a  fmall 
Mortar  ;  and  is  very  proper  for  defending  a  Pafs. 

CARTOUZES,  in  Architecture,  are  much  the 
fame  with  Modilions,  only  thefe  are  fet  under  the 
Cornilh  in  Wainfcotring,  and  thole  under  the 
Cornilh  at  the  Eves  of  a  Houfe.  Some  Workmen 
call  them  Dentils  or  Teeth. 

CARUCATE,  from  Canter,  and  the  French 
Carue,  a  Plough,  was  the  Ancient  Plough  Land  ;  and 
fignified  as  much  Arable  Ground  as  could  be  til)  d 
with  one  Plough  in  a  Year.  This  in  pjeh.  1 .  Reign, 
was  computed  at  60  Acres,  but  twas  afterwards 
varied;  and  the  Meafure  of  a  Carucale  was  diffe¬ 
rent  according  to  Time  and  Place, 
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CASE-HARDENING,  is  a  way  of  making  the 
Oucfide  of  Iron  hard  .  And  'tis  ufed  fometimes  by 
Fiie  Cutters  when  they  make  courfe  Files  for 
Cheapnels  ;  and  formerly  moft  Hajps  were  Cafe- 
hardened.  Gunlmiths  alio  u(e  it  to  harden  the 
Barrels  of  Guns  ;  and  for  Tobacco  Boxes,  Cane 
Heads,  Buttons,  (3c .  ’Tis  done  thus :  They  take 
Hoofs  or  Horns  of  Kine,  dry  them  in  an  Oven, 
and  powder  them  ;  then  they  put  an  equal  Quanti¬ 
ty  of  Bay  Salt  to  it,  and  mingle  both  together  with 
itale  Urine  or  White  Wine  Vinegar.  Some  of  this 
Mixture  they  lay  upon  Loam,  and  wrap  it  about 
the  Iron,  putting  alfo  more  Loam  over  all.  Then 
lay  it  upon  the  Hearth  of  the  Forge  to  dry  and 
harden ;  and  when  ’tis  dry  and  hard  they  put  it 
into  the  Fire,  and  blow  till  they  give  the  whole 
Lump  a  blood-red  Heat ,  but  no  greater.  Then  tis 
taken  out  and  quenched,  and  atlaft  the  Cafe  har¬ 
dened  Iron  is  taken  out  of  the  Cafe.  .... 

CASEMENT,  the  fame  with  Cavetto,  in  Archi¬ 
tecture,  is  a  hollow  Moulding  ;  lome  fay  4-,  fome 
i  of  a  Circle  in  Compais. 

CASSINE,  in  the  Military  Language,  is  a 
Farm  Houfe  where  a  Number  of  Soldiers  have 
polled  themfelves,  in  order  to  make  a  Hand  againft 
the  Approaches  of  an  Enemy. 

CASTELLORUM  Operatio,  was  formerly  Ser¬ 
vice  of  Work  and  Labour  to  be  done  by  inferior 
Tenants  for  the  Repair  or  Building  of  Cattles. 
To  this  fome  came  in  Perlon,  and  others  contri¬ 
buted,  and  it  was  one  of  the  three  necelfary  Taxes 
from  which  few  Perfons  were  exempted.  Dr. 


the  next  Morning  put  it  into  a  Tray,  (3c.  With  the 
Cheele  and  Milk  put  half  a  Pound  of  very  fine 
powdered  and  fitted  quick  Lime,  and  ftirall  well 
together  with  a  Trowel,  breaking  the  Knots  of  the 
Cheefe  if  any  remain ;  and  then  add  the  Whites  of 
1 2  or  1 4  Eggs,  which  incorporate  well  with  the 
Mixture,  and  then  it  will  be  fit  for  life :  If  you 
would  have  it  reddifh,  colour  it  with  a  little  very 
fine  Powder  of  Bricks. 

CENTRE  of  Attraction,  in  the  New  Aftrono- 
my,  is  that  Point  to  which  the  revolving  Planet  or 
Cohiet  is  impelled  or  attracted  by  the  Force  or 
Impetus  of  Gravity.  Thus  the  Sun  is  luch  a  Cen¬ 
tre  of  Attraction  with  regard  to  all  the  Primary 
Planets,  and  as  they  themfelves  are  towards  their 
Secondary  ones,  or  Satellites,  if  they  have  any. 

CENTRE  of  Gravity,  The  Confederation  of 
the  Centre  of  Gravity  is  one  of  theNobleft  Specu¬ 
lations  in  Geometry  ;  and  fince  the  New  Methods 
have  been  in  ufe,  fuch  Advancements  in  it  have 
been  made,  that  hardly  much  more  is  to  be  ex- 
peCted  :  For  the  whole  Bulinefs  of  the  b.vefliga- 
tion  of  Centres  of  Gravity  is  now  reduced  to  one 
General  Proportion,  which  depends  on  a  few  fimple 
Mechanical  Principles ,  fuch  as  thefe: 

i.  Let  3  D,  C,  4  D,  reprefent  a  Libra  or  Ba¬ 
lance,  whofe  Point  of  Sulpenfion  is  C.  Then  if 
the  Weights  4  B  and  6  B  be  fo  applied  to  the 


Kennet. 

CASTING  of  Drapery ,  is  a  Term  in  Painting, 
fignifying  a  free,  eafy,  genteel,  negligent  way 
of  cloathing  any  Figure  ;  and  when  the  Drapery 
is  fo  managed,  they  fay  ’tis  well  Cafl. 

CAVAZION,  in  Architecture,  is  the  digging 
or  hollowing  away  of  the  Earth  from  the  Founda¬ 
tion  of  a  Building.  Palladio  faith  it  ought  to  be 
£  of  the  whole  Height  of  the  whole  Building. 

CaVETTO,  in  Architecture,  is  a  hollow  Moul¬ 
ding  of  about  4  or  \  of  a  Circle  in  Compafs. 

CAUKING,  in  Architecture,  fignifies  Dove¬ 
tailing  acrofs. 

CAULICOLI  are,  in  Architecture,  the  little 
carved  Scrolls  which  are  under  the  Abacus  in  the 
Corinthian  Capital. 

CASUALTY,  is  the  Tin-miner’s  Words  for  the 
Earth,  a  Stony  Matter  which  is  by  wafhinginthe 
Stamping  Mills,  (3c.  fepara ted  from  the  Tin  Ore, 
before  ’tis  dried  and  goes  to  the  Crazing  Mill. 

CAZERN:  SeeCafern. 

CEMENT,  in  Architecture,  is  a  ftrong  bind¬ 
ing  Mortar.  ’Tis  ufed  to  Cement  Bricks  together 
for  fome  kinds  of  Moulding ;  to  make  a  Block,  of 
Brick t  for  the  carving  of  Scrolls,  Capitals,  (3c. 
’Tis  of  two  forts:  The  hot  Cement,  which  is  com-  . 
,  is  made  by  putting  to  a  Pound  of  Rozin  and  f 
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a  Quarter  of  a  Pound  of  Bees  Wax,  half 
Ounce  of  fine  Brick  Duft,  and  as  much  Powder 
of  Chalk  ;  and  boiling  all  together  in  a  Pipkin,  (3c. 
for  about  ~  of  an  Hour,  ftirring  it  all  the  while  5 
then  let  it  ftand  4  or  5  Minutes,  and  'tis  fit  for 
ufe. 

The  Bricks  to  be  Cemented  mutt  be  heated  in  or 
by  the  Fire,  and  rub’d  one  upon  another  like  Boards 
in  glewing.  The  cold  Cement  is  lefs  common,  and 
is  thus  made. 

Grate  half  a  Pound  of  old  Chefhire  Cheele, 
well  pared,  very  fmall,  and  to  it,  in  a  Pot;  put  Balance,  as  that  their  Mattes  be  reciprocally  pro¬ 
half  a  Pint  of  Milk,  and  fo  let  it  ftand  all  Night  $  portional  to  their  Diftances  from  C  the  Point  of 
Vol.lI  '  '  F  %  Sufpenfion; 
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.Sufpenfion  ;  then  they  will  be  in  jEquilibrio,  as  is 
the  known  Cafe  of  the  Libra,  (fee  Libra  ; )  That  is, 
if  D  reprefent  the  Diftance  ol  the  Weight  B, 
and  3  D  that  of  4  B,  and  z  D  that  of  6  B,  all 
from  the  Point  of  Sufpenfion  C  ;  then  will  the 
Weights  v  B  and  6  iJ  be  in  SEquilibno,  becauie 

4  B  :  6  B  ::  z  D  :  3 

1.  The  Moment  of  any  Weight  is  =  to  the 
Recftangle  under  its  Velocity,  and  the  Quanti  y 
0/ Matter  in  the  fame.  V.gr.  The  Moment  of 
4  B  is  =  6  B  xz.D  (X  D  1  &T  «*  he  Veto- 
cities,  are  as  theDiftances  from  C)  iz  B  D. 

3.  And  if  the  Moment  and  Weight  (or  Quanti 
ty  of  Matter)  be  given,  the  Diftance  of  the  Point 
of  Application  from  C  the  Point  of  Sufpenfion 
will  be  found,  by  dividing  the  Moment  by  the 
Weight.  Thus,  if  the  Moment  of  the  Weight 
6  B  be  12  B  £>,  (as  in  Principle  i.)  then  the  Di¬ 
ftance  of  the  Point  of  Application  from  C  will 


be 


12  B  D 
6  B 


—  2  D. 


4.  If  feveral  Bodies  be  fufpended  or.  each  Side 
the  Point  C,  then  multiply  every  Weight  by  its 
refpe&ive  Diftance  from  the  Center  of  Sufpenfion 
C  :  And  then  if  the  Sum  of  all  the  Rectangles  on 
one  Side  be  equal  to  the  Sum  of  a  1  thole  on  the 
other,  the  Weights  or  Bodies  will  be  in  -ffiquili- 
brio  •  if  they  are  not  equal,  that  Side  will  pre¬ 
ponderate,  whofe  Sum  is  the  greater.  Thus,  v 
pt.  the  Sum  of  all  the  Retftangles  on  the  Right 
Hand  of  C  is  1 8  B  D :  I  lay,  +  1 8  BD  (fuppofing 
-i-  to  fignify  towards  the  Right  Hand,  and  to- 
wards  the  Left ; )  and  the  Sum  of  all  the  Redan- 
gles  on  the  Left  ol  C,  will  be  —  33  B  D :  Whence 
it  is  evident,  that  the  Preponderancy  is  toward  the 
Left  Hand,  and  is  equal  to  —  i  ^  B  D,  which 
therefore  is  the  Moment  of  all  the  Weights. 


Point  is  from  A,  the  more  it  will  gravitate  ;  and 
the  Moment  of  each  Point  will  be  a  Recftangle 
under  its  Diftance  from  A,  multiplied  by  its  lelf 
or  Unity  :  Wherefore  the  Moment  of  all  the 
Points  muft  be  equal  to  the  Sum  of  all  the  faid 
Retftangles  ;  and  therefore  if  the  whole  Moment 
be  divided  by  the  whole  Gravity  of  all  the  Points,  or 
by  the  Gravity  of  the  whole  Line  A  B,  the  Quo¬ 
tient  (by  Princip.  3.  and  6.)  will  be  equal  to  the 
Diftance  of  a  certain  Point  from  A,  at  which,  if 
all  the  Points  be  fufpended,  their  Moment  will  be 
the  fame  as  it  is  now  ;  that  is,  that  Point  ftiall  be 
the  Common  Centre  of  Gravity  of  the  Line  A  B. 

8.  If  a  Line,  Plane  or  Solid,  be  bifletfted  fo  by 
a  Line  or  Plane,  as  that  all  the  Parts  in  one  Seg¬ 
ment  be  equal  to  the  refpeeftive  Parts  in  the  other, 
and  alfo  equi-diftant  from  the  faid  Line  or  Plane; 
’tis  then  clear,  that  the  Centre  of  Gravity  of  all 
fuch  Figures  muft  be  in  that  Line  or  Plane.  And 
from  hence  it  naturally  follows, 

Prop.  General,  That  to  find  the  Centre  of  Gravity 
of  any  Line,  Plane  or  Solid ,  you  muft  ima¬ 
gine  Lines  to  confift  of  an  infinite  Number  of 
Points,  Plants  of  an  infinite  Number  of  Lines, 
and  Solids  of  an  infinite  Number  of  Planes 
or  Surfaces  ;  and  then  that  all  thefe  are  fuf- 
penckd  to  the  fame  Arm  of  a  Balance  com¬ 
mon  to  them  all :  And  let  the  Point  of  Sufi- 
penficai  be  as  in  A,  at  the  End  or  Extreme  of 
the  faid  Line  in  the  Edge  of  the  Surface,  or 
in  the  Surface  of  the  Solid  ;  and  then  find 
the  Sum  of  the  Moments  of  all  thofe  Points  ; 
which  Sum  divide  by  the  Sum  of  the  Weights, 
or  the  Weight  of  all  the  Parts,  and  the  Quo¬ 
tient  will  be  the  Diftance  of  the  Centre  of 
Gravity  or  the  Line,  Plane  or  Solid,  from  the 
Point  or  Axis  of  Sufpenfion.  The  Pra&ice  of 
all  which  in  particular  Inflances  fee  in  Hayes’s 
Fluxions,  P.161,  &c. 


5.  The  Moment  then  of  all  the  Weights  being 
in  this  Cafe  —  1  5  B  D,  and  the  Sum  of  all  the 
Weights  19  BD;  as  plain,  if  you  divide  the 
former  by  the  latter,  the  Quotient  y  D  will  be 
(by  Princip.  3.)  equal  to  the  Diftance  of  the 
Common  Centre  of  Gravity  of  all  the  Weights  from 
the  Point  C. 

6.  When  the  Weights  B,  6  B,  and  5  B,  h^ng 
all  on  the  fame  Side  of  C,  the  Sum  of  their  Mo¬ 
ments  is  —  33  BD,  as  the  Sum  of  the  Weights  is 
1 2  B  Wherefore  one  Weight  =  12  B,  and  hung 
at  4  D  diftant  from  C,  will  gravitate  in  the 
fame  manner  as  the  feparate  Weights  did  before 
at  their  refpeeftive  Diftances :  That  is,  the  laid 
Point  is  the  Common  Centre  of  Gravity  of  thole 
Weights,  fince  it  is  that  Point  in  which  all  their 
Forces  unite  ;  and/wherear,  if  they  were  all joint- 
/^fufpended,  they  would  produce  the  fame  Effecft 
as  before  they  di dfeparately. 

7.  Let  the  Line  A  B  be  fufpended  at  A,  and 
luppofe  it  divided  into  an  infinite  Number  of  hea¬ 
vy  Points  ;  ’tis  then  plain,  that  the  farther  any 
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CENTRES  of  Gravity.  ’Tis  plain  that  the  Cen¬ 
tre  of  Gravity  of  a  Circle,  and  of  a  Sphere  or 
Globe  (fuppofing  the  Matter  truly  Homogeneous 
all  over  them)  will  be  their  Centre  of  Magnitude  ; 
the  Centre  of  Gravity  of  all  Parallelograms  will 
be  in  the  Point  of  Interfecftion  of  the  two  Diago¬ 
nals  ;  and  the  Centre  of  Gravity  of  all  iolid  Pa¬ 
rallelograms  or  Parallelopipeds  will  be  in  the  fame 
Point  of  the  Plane  of  Gravity ,  2.  e.  in  the  Point 
found  to  be  the  common  Interfecftion  of  the  two 
Diagonals  of  that  Plane  which  cuts  the  Solid  into 
two  Triangular  Prifms,  and  confequently  is  eaffly 
found.  The  Centre  of  Gravity  of  all  Plane  Tri¬ 
angles,  is  in  the  Point  of  Interfecftion  of  two  Right' 
Lines  biffeefting  any  two  of  their  Angles  ;  and  of 
all  folid  Triangles  or  Triangular  Prifms  it  will  be 
in  the  middle  Point  of  the  Diameter  of  Gravity : 
And  that  Diameter  is  found  by  the  common  Inter¬ 
fecftion  of  two  Planes,  each  of  which  bifleefts  one 
Angle  of  the  Top  and  Bafe,  and  confequently  of 
all  the  Triangles  of  which  the  Prifm  may  be  con¬ 
ceived  to  be  compofed. 

If  the  Prifm  be  ot  a  Quadrilateral,  or  any  othef 
more  compounded  Form,  the  thing  will  be  more 
difficulr,  becaufe  the  Centre  of  Gravity  will  lie  at 
a  proportionable  Diftance  from  the  Centre  of  Gra¬ 
vity  of  all  the  Triangular  Prifms,  that  the  Mul¬ 
tangular  Solid  can  be  divided  into.  But  rho’  this 
be  a  little  more  troublefome,  'tis  by  no  means  im- 
poftible,  any  more  than  to  find  the  Centres  of 
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Gravity  of  Cones,  Pyramids,  6c.  for  which  you 
have  Rules  enough  in  Stcvinus ,  Lib.  i.  Elern.  Star. 
and  in  many  other  Authors. 

CENTRE  of  an  Hyperbola,  or  an  Ellipfis.  In 
thefe  Curves,  and  in  the  oppofite  Sections  or  Hy¬ 
perbola  s,  all  the  Diameters  terminated  in  the  Se¬ 
ction  (or  in  the  oppofite  Se&ions)  do  naturally 
biffed  one  another  in  one  and  the  fame  Point,  which 
Point  is  called  the  Centre.  And  this  Point  in  the 
Ellipfis  is  within  the  Figure,  but  in  the  Hyperbola 
without,  being  there  the  Middle  of  the  Latus 
Tranfverfum. 

CENTRE  of  Ofcillation.  That  Point  of  any 
Figure  where  all  the  Forces  are  united  is  but  one, 
(fuppofing  the  Figure  to  revolve  round  a  Point  or 
Axis)  and  confequently  one  only  fimple  Pendulum 

can  be  made,  whole  Vibrations  (the  Forces  in  both 

being  equal)  fliall  be  Ifocbronical  to  thole  of  the 
whole  Solid;  and  becaufe  that  Point  in  the  Fn 
cure  wherein  all  the  Forces  are  fo  united,  deter- 
mines  the  Length  of  the  fimple  Ifochronical  Pen¬ 
dulum,  and  is  that  wherein  all  the  Figure  lslup- 
pofedtobe  contracted,  with  all  the  Forces,  while 
it  vibrates,  therefore  ’tis  called  the  Centre  of  Ofcil¬ 
lation  ;  and  fince  the  Centres  of  Percujfion  and 
Ofcillation  in  every  Figure  are  thq  fame,  the  way 
of  Inveftigation  of  both  muft  be  the  fame  :  See 
Centre  of  Percufficm. 

CENTRE  of  Percujfion  of  a  Body  in  motion, 
is  that  Point  wherein  all  the  Forces  of  that  Body 
are  confidered  as  united  in  one ;  fo  that  the  Force  of 
Percujfion  in  that  Point  is  greater  than  any  where 
elfe  •  fo  that  the  Centre  of  Percujfion  is  the  fame 
with  refped  to  the  Forces,  as  that  of  Gravity  is  in 
relped  of  the  Weights. 

In  calculating  the  Centres  of  Gravity,  wefuppofe 
the  Figures  to  be  [imply  fufpended  to  a  Point  or 
Axis  :  But  in  order  to  calculate  the  Centres  of  Per¬ 
cujfion,  the  Figures  are  fuppofed  to  be  a&ually  re¬ 
volving  about  a  Point  or  Axis  5  and  as  there  the 
fimple  Momenta  are  confidered,  here  they  are  confi¬ 
dered  alfo  with  the  Velocity  fuper.  added.  And  as 
the  Sum  of  all  the  fimple  Momenta  on  each  Side 
the  Centre  of  Gravity  are  equal,  fo  here  the  Sum 
of  all  the  Forces  on  every  Side  the  Centre  of  Percuf- 
foon  muft  be  equal  ;  and  therefore,  as  the  Centre  of 
Gravity  is  found  by  dividing  the  Sum  of  all  the 
Moments  by  the  Sum  of  all  the  Weights,  fo  to  find 
the  Centre  of  Percujfion  you  muft  divide  the  Sum 
of  all  the  Rediangles  under  all  the  Momenta,  and 
their  refpe<ftiveVelocities,by  the  Sum  of  all  theMo- 
ments  :  See  more  of  this  in  HayesV  Fluxions, P.  281. 

CENTRIFUGAL  Force.  All  moving  Bodies 
endeavour,  after  a  rectilinear  Motion,  becaufe  that 
is  the  eafieft,  fhorteft,  and  moft  fimple.  When¬ 
ever  therefore  they  move  in  any  Curve,  there  muft 
be  fomething  that  draws  them  from  their  re&ili- 
near  Motion,  and  detains  them  in  the  Orbit.  When¬ 
ever  this  Force,  which  is  called  Centripetal,  ceafes, 
which  attracts  them  towards  a  Centre,  the  mo¬ 
ving  Body  wou’d  ftrait  go  off  in  a  Tangent  to  the 
Curve  in  that  very  Point,  and  lo  wou’d  get  ftill 
farther  and  farther  from  the  Centre  or  Focus  of  its 
former  Curvilinear  Motion  :  And  that  endeavour 
to  fly  off  in  the  Tangent,  is  the  Centrifugal  Force. 
The  Efledf  of  this  Force  is  luch,  that  if  a  moving 
Body  were  to  deferibe  a  Circle,  it  wou’d  caufe  it 
to  deferibe  the  largeft  poflible,  becaufe  a  great 
Circle  is  lefs  curved,  and  differs  left  from  a  Right 
Line  than  a  fmall  one:  A  moving  Body  therefore 
will  fuffer  more  Violence  of  Attraction,  and  con- 
fequently  will  exert  more  of  its  Centrifugal  Force 


when  it  deferibes  a  lefs  Circle,  than  in  a  greater. 
It  is  much  the  lame  in  ocher  Curves  as  in  the  Cir¬ 
cle  ;  for  every  Curve  may  be  confidered  as  com- 
pofed  of  an  Infinity  of  Arks  of  infinitely  fmall 
Circles,  all  deicribed  by  different  Radii  ;  and  fo, 
that  where  the  Curve  hath  the  greateft  Curvature, 
there  it  is  compofcd  of  luch  Arks  as  are  Portions 
of  theleaft  Circles,  or  which  are  defenbed  by  the 
fhorteft  Radii.  A  Body  therefore  moving  in  a 
Curve,  doth  every  Moment  endeavour  by  the 
Centrifugal  Force  to  get  off'  from  a  Point  which  is 
the  Centre  of  the  Ark  of  an  infinitely  fmall  Cir¬ 
cle  then  deferibed.  And  this  Endeavour  is  fo  much 
the  greater,  by  how  much  the  Ark  of  the  infinite¬ 
ly  fmall  Circle  is  the  Portion  of  a  leffer  Circle  ; 
fo  that  in  one  and  the  fame  Curve  the  Centrifugal 
Force  of  the  revolving  Body  may  vary  according 
to  the  different  Points  of  the  Curve  in  which  it 
may  at  any  time  be.  It  may  be  therefore,  that  in 
a  Curve  where  the  Force  of  Gravity  in  the  deferi- 
bing  TBody  is  continually  variable,  the  Centrifugal 
Force  may  alfo  continually  vary  in  the  fame  man¬ 
ner,  and  fo  that  one  may  always  fupply  the  Defect, 
or  abate  for  the  Excefs  of  the  other,  and  confequent¬ 
ly  the  Effect  be  every- where  equal  to  the  abfolute 
Gravity  of  the  revolving  Body.  And  this  as  a 
Problem,  vi%.  To  find  fuch  a  Curve  in  a  Vertical 
Plane ,  hath  been  propofed  by  Mr.  Bernoulli  of 
Groninguen.  Vid.  Hift.  de  I'Academ.  Hpjal,  P,  80. 
for  the  Year  1700. 

CENTRUM  Phonicum  c  . 

CENTRUM  Phonocampticum,  f  6ee  Echo‘ 

CENTRY-BOX,  the  fame  with  the  Gueritte, 
only  the  former  is  of  Wood,  and  the  latter  of 
Stone.  It  is  made  to  fave  the  Century  from  Inju¬ 
ries  of  Weather.  In  a  Fortification  they  are  ulu- 
ally  placed  on  the  Flank’d  Angles  of  the  Baftions, 
on  thole  of  the  Shoulder,  and  fomeritnes  in  the 
Middle  of  the  Curtin. 

CERT  Money ,  quafi  Cert  a  Monet  a,  was  the  Head 
Money  or  common  Fine  paid  by  the  Refiants  and 
Tenants  of  feveral  Mannors  to  their  Lords.  In 
foine  Ancient  Records  this  is  call’d  Certum  Letce. 

CERUSSE.  In  Phil.  Trarf.  N.  137.  there  is 
this  Account  of  the  way  of  making  Cerujfe :  Piggs 
of  clean  and  foft  Lead  are  caft  into  thin  Plates,  a 
Yard  long  and  fix  Inches  broad  ;  thefe  are  rolled 
round  fo  as  the  Surfaces  no  where  meet  to  touch, 
for  where  they  do  no  Cerujfe  grows.  Each  of  thefe 
is  put  into  a  Pot  juft  capable  of  holding  one,  and 
upheld  by  a  little  Bar  from  the  Bottom,  that  it 
come  not  to  touch  the  Vinegar  which  is  put  into 
each  Pot  to  effect  the  Canverfion.  Twenty  of 
thefe  a-breaft  are  put  into  a  fquare  Bed  of  new 
HorleDung  ;  and  each  Pot  is  covered  with  a  Plate 
of  Lead,  and  then  over  that  with  Boards  as  clofe 
as  can  well  be.  This  repeated  four  times 
makes  one  Heap  as  ’tis  called,  containing  1600 
Pots. 

After  three  Weeks  the  Pc*s  are  taken  up,  the 
Plates  unrolled,  laid  on  Boards,  and  beaten  with  a 
Battledore  till  all  the  Flakes  come  off,  which,  if 
good,  are  thick,  hard,  and  weighty.  Thefe  Flakes 

are  ground  with  Water  between  Milftones  to  al- 
moft  an  impalpable  Finenefs ;  after  which  ’tis 
mouldred  into  feveral  Parcels,  and  expofed  to  the 
Sun  to  dry,  till  it  become  hard  and  fit  for  ufe. 

’Tis  obferved  that  fome  Pots  will  yield  thick 
and  good  Flakes,  while  others  alike  ordered  and 
fet  by  them,  without  any  poflible  Diftinction  of 
Difadvantage,  yield  few,  fmall,  or  none  at  all. 
Sometimes  the  Pots  are  taken  up  all  dry,  and  fo'tne- 
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times  they  prove  belt ;  lbmetimes  they  are  taken  I 
Up  w  r.  The  Plates  that  cover  the  Pots  yield 
better  and  thicker  Flakes  than  do  the  Rolls  within  ; 
and  the  Outfidcs  next  to  the  Planks  biggerand  bet- 
terthan  the  Jnfidcs  next  to  the  Rolls,  and  to  the 
Spirits  which  Frit  rile  from  the  Vinegar. 

CESSION,  is  one  Manner  of  an  Ecclefiaftical  j 
Benefice’s  becoming  void.  By  the  Canon  Law,  if 
a  Clerk  have  one  Living,  though  under  8  Pound 
per  Annum  Value,  and  takes  a  Second  of  what 
Value  foever,  the  former  is  void  without  aDifpen- 
lation  ;  that  is,  ’tis  void  de  Jure,  fed  non  defatlo. 
But  by  Statute,  if  a  Clerk  have  one  Benefice  of  8 
Found  per  Annum,  or  upwards,  and  takes  another 
of  any  Value  whatfoever  with  Cure  of  Souls,  and 
without  Difpenfation,  the  former  Living  is  ipfo 
fafto,  void  :  And  this  kind  of  Voidance  of  a  Li¬ 
ving  is  called  Ceffion.  And  what  is  called  Ceffion  in 
other  Benefices,  is  caHed  Creation  in  relation  to  a 
Bifhoprick  ;  for  if  an  incumbent  be  made  a  Bi- 
fhop,  his  Benefice  is  fai'd  to  be  void  by  Crea¬ 
tion. 

CESSION,  in  the  Civil  Law,  is  putting  ano¬ 
ther  Perfon,  who  therefore  is  called  the 

CESSIONARY,  into  the  Place  and  Right  of  the 
true  and  proper  Creditor,  in  any  Cafe.  This  is 
called  alfo  Subrogation. 

CESSOR,  in  Law,  is  one  that  ceaierh  or  neg- 
ledeth  fo  long  to  perform  fome  Duty  belonging  to 
him,  as  that  by  this  his  Cejfe  or  Ceafing  he  incurs 
the  Danger  of  the  Law,  and  hath,  or  may  have, 
the  Writ  Cejfavit  (ieeVol.1.)  brought  againft  him. 
And  where  it  is  laid  in  their  Terms,  the  Tenant 
Cejfetb  without  any  more  Words,  it  is  to  be  under¬ 
stood,  the  Tenant  ceafeth  to  do  by  his  Lands  or 
Tenement. 

CHAFERY,  is  the  Term  for  one  of  the  Forges 
in  an  Iron-work,  (fee  Iron.)  The  other  is  called  the 
Finery, 

CHAFE- WAN,  is  an  Officer  belonging  ro  the 
Lord  High  Chancellor,  who  fits  the  Wax  for  the 
Sealing  of  Writs,  and  fuch  other  Inftruments  as  are 
his  Order  made  to  be  lent  out. 

CHALCOGRAPHY,  is  the  Art  of  Engraving, 
Sculpture,  (Sc. 

CHAMBERLAIN,  from  the  French  Chambel- 
lan,  i.  e.  Cubicu'arius  vel  Prof  eft  us  Cubiculi  ;  is  ufed 
in  divers  Senfes  in  our  Chronicles,  and  old  Books 
of  Laws  and  Statutes  :  As  the  Lord  Great  Cham¬ 
berlain  of  England ,  Lord  Chamberlain  of  the 
King’s  Houfe,  the  King’s  Chamberlain,  13  E.  1. 
c.  41.  17  R.  2.  c.  1 6.  To  whofe  Office  itapper- 
taiueth  to  look  to  the  King’s  Chambers  and  Ward- 
tebe,  and  to  govern  the  under  Servants  and  Offi¬ 
cers  there.  There  is  alfo  a  Chamberlain  of  any 
of  the  King’s  Courts  3  as  Chamberlain  of  the  Ex¬ 
chequer,  51  Ef.  3.  Stat.  5.  10  £.3.  11.  14.E.  3.  14. 
26  H.  8.  2.  I  here  is  a  Chamberlain  e/North  Wales, 
cf  Chefter,  of  the  City  of  London  :  This  Officer 
Is  commonly  the  Receiver  of  all  Rents  and  Reve¬ 
nues  belonging  to  the  City  whereof  he  is  Cham¬ 
berlain.  When  there  is  no  Prince  of  Wales  and 
Earl  of  Chcfer,  the  Chamberlain  of  Cbejler  hath 
the  Receipt  and  Return  of  all  Writs  coming  thi¬ 
ther  out  of  any  of  the  King’s  Courts. 

In  the  Exchequer  there  be  two  Officers  of  this 
Name,  who  were  wont  to  keep  a  Controulment 
of  the  Pells  op  R eceipt  afid  Exitus  ;  and  kept  cer¬ 
tain  Keys  of  the  Trcafury  and  Records.  They 
kept  alfo  the  Keys  of  that  Trealury  where  the 
Leagues  of  the  King’s  PredecefTors,  and  divers 


Ancient  Books,  as  Dooms-day  Book,  and  the 
Black  Book  of  the  Exchequer  remain. 

CHAMPION,  in  rhe Common  Law,  is  ufed  no 
lefs  for  him  that  trieth  a  Combat  in  his  own  Caufe, 
than  for  him  that  fighteth  in  the  Quarrel  or  Place 
of  another:  And  according  to  Brafton  and  lomeo- 
thers,  it  is  ufed  for  one  that  holdeth  by  Serjeantry , 
or  fome  fuch  Service,  of  another.  There  is  alfo 
an  Officer  now  called 

CHAMPION  of  the  JKjng ;  who  at  a  Coronati¬ 
on,  while  the  King  is  at  Dinner,  is  to  ride  armed, 
Cap-a-pee ,  into  Wejlminficr  Hall ,  and  by  a  Herald 
make  a  Challenge,  That  if  any  Perfon  fhall  deny 
the  King’s  Title  to  the  Crown,  he  is  thereby  ready 
to  defend  it :  Which  done,  the  King  drinks  to 
him,  and  fends  him  a  Guilt  Cap  with  a  Cover, 
full  of  Wine,  which  he  hath  for  his  Fee. 

CHANCELLOR,  is  a  Title  given  in  our 
Kingdom  to  him  that  is  the  Chief  Man  for  matter 
of  Juftice  (in  private  Caufes  efpecially)  next  to 
the  Prince  :  For  whereas  all  other  Juftices  are  tied 
to  the  Law,  and  may  not  fwerve  from  it  in  Judg¬ 
ment  ;  the  Chancellor  hath  in  this  the  King's  abfo* 
lute  Power  to  moderate  and  temper  the  written 
Law:  fubjeefting  himfelf  only  to  the  Law  of  Na¬ 
ture  and  Conference,  and  ordering  all.  things  Jux* 
ta  ALquum  (3  Bcnum.  And  therefore  Stanford,  in 
his  Prerogative ,  c.  20.  p.  65.  iaith  that  the  Chancel¬ 
lor  hath  two  Powers,  one  Abfolure,  and  the  other 
Ordinary  ;  meaning,  that  rhough  by  his  Ordinary 
Power  in  fome  Cafes  he  muft  obferve  the  Form  of 
Proceeding,  as  the  other  ordinary  Judges  do  ;  yet 
that  in  his  Abfolure  Power  he  is  not  Emitted  by 
the  written  Law,  but  by  Confidence  and  Equity, 
according  to  the  Circumftances  of  the  Matter  in 
queftion.  This  High  Officer  now  bears  the  Title 
of  Lord  High  Chancellor  of  Great  Britain.  But  there 
are  others  that  bear  this  Name  of  Chancellor,  as 
the 

CHANCELLOR  of  the  Exchequer ;  who  fits 
in  the  Court  and  Exchequer  Chamber,  and  with 
the  reft  of  the  Court  ordereth  things  to  the  King’s 
beft  Benefit.  He  is  always  in  Commiflion  with 
the  Lord  Treafurerfor  the  letting  of  Crown  Lands, 
(3c.  and  hath  by  the  Privy  Seal  from  the  King, 
Power  with  others,  to  compound  for  Forfeitures  of 
Bonds  upon  Penal  Statutes;  and  his  Power  extends 
to  the  Firft  Fruits  Office,  (3c. 

CHANCELLOR  of  the  Dutchy  of  Lancafter, 
is  an  Officer  in  that  Court  principally  to  judge  and 
determine  all  Conrroverfies  between  the  King  and 
his  Tenants  about  the  Dutchy  Land ;  and  otherwife 
to  direeft  all  the  King’s  Affairs  belonging  to  tha  t 
Court. 

CHANCERY,  is  a  Court  of  Equity  and  Con¬ 
fidence,  moderating  the  Regifters  of  other  Courts, 
and  is  not  tied  ftridtly  to  the  Letter  of  the  Law. 
The  Officers  in  it  are,  The  Lord  Chancellor,  or 
Keeper  of  the  Great  Seal:  Twelve  Mafters  of 
Chancery,  whereof  fome  are  always  Sitting  in 
their  turn  on  the  Bench,  as  Affiftants.  The  Six 
Clerks,  who  have  under  them  about  90  Clerks, 
in  the  Nature  of  Attorneys  in  the  Court;  two 
Chief  Examiners,  who  have  each  of  them  feveral 
Clerks.  One  Chief  Regifter,  who  ufually  hath 
four  or  five  Deputies.  The  Clerk  of  the  Crown. 
The  Warden  oi  the  Fleer,  the  Uffier,  Serjeant  at 
Arms  and  Cryer  of  the  Court.  The  Curfitors 
and  their  Clerks  of  the  Petty  Bagg.  The  Clerk 
of  the  Appeals,  of  the  Faculties,  Patents,  Prefen- 
tatior  $,  Difmiffions,  Licences  to  Allienatc,  Injun¬ 
ctions, 
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dlions,  Enrollments,  Prote&ions,  Subpoenas  and  of 
the  Affidavits,  (3c.  The  Sealer,  Chafe-wax,  (3c. 

CHAPEL,  is  of  two  forts ;  either  adjoining  to  a 
Church,  as  a  Parcel  of  the  fame,  which  Men  of 
Worth  hold*  ut  ibidem  Familiaria  Sepulchra  fibi 
conjiituant  ;  or  elfe  Separate  from  the  Mother 
Church,  where  the  Parilh  is  wide  ;  and  is  ufually 
called  a  Chapel  of  E  >fe,  becaule  Built  for  the  Eal'e 
of  luch  Parifhioners  as  dwell  too  .far  from  the 
Church.  Sometimes  this  is  ferved  by  a  Curate, 
provided  at  the  Charge  of  the  Re&or,  and  fome- 
times  at  Theirs  that  have  Benefit  by  it,  according 
to  Cuftom  or  Compofition.  And  fome  of  thefe  lat¬ 
ter  Chapels  which  have  a  Maintenance  perpetual 
by  fome  Lands  Charitably  beftowed  on  them,  or 
otherwile,  without  the  Charge  of  the  Redor  of  the 
Church  j  are  called  Frse-Chapels. 

CHAPTER,  Capitulum ;  in  the  Canon  and 
Common  Law,  is  either  Congregatio  Clericorum  in 
Ecclefia  Cathedrals ,  regulars  vel  Collegiata  ;  or  Lo¬ 
cus  in  quo  fiunt  communes  traftatus  Collegiatorum. 
Cove  el.  1  Thefe  Chapters  arofe  thus  ;  in  Ancient 
Times  the  Bifhops  had  their  Clergy  refiding  with 
them  in  their  Cathedrals,  to  Affift  them  in  the 
performance  of  Sacred  Offices  and  in  the  Govern¬ 
ment  and  Difcipline  of  the  Church.  And  even  af¬ 
ter  Parochial  Settlements  were  made  ,  there 
were  ftill  a  Body  of  Clergy-men,  which  continued 
with  the  Bifhop  at  his  Church  ;  and  were  indeed 
his  Family  and  Maintained  out  of  his  Income. 
After  the  Monaftic  Life  grew  into  Requeft 
and  Reputation,  many  Bifhops  chofe  to  have 
Monks  rather  than  Seculars  to  refide  with  them 
and  attend  them  in  their  Cathedrals.  And  thefe 
Bodies  of  either  MonafUckj  or  Seculars,  had  the 
fame  Privilege  of  Chufing  the  Bifhop  and  being 
his  Council,  which  the  whole  Clergy  of  the  Dio- 
cefe  had  before.  But  by  degrees  their  Dependance 
Upon  the  Bifhop  and  Relation  to  him  grew  lefs  and 
lefs ;  and  then  they  had  diftintfl  Parcels  of  the  Bi- 
fhop’s  Eftate  Affigned  for  their  Maintenance  $  at 
laft  the  Bifhop  had  little  more  left  than  the  Power 
of  Vifiting  them.  And  on  the  other  hand,  thefe 
capitular  Bodies  did  by  degrees  alfo  lofe  their  Privi¬ 
leges  ;  particularly  that  of  chufing  the  Bifhop,  for 
Which  the  Kings  of  England  had  a  long  ftruggle 
with  the  Pope,  but  at  laft  Hen.  8.  got  this  Power 
veiled  in  the  Crown,  and  now  the  Dean  and 
Chapter  have  only  the  Shadow  of  it. 

The  fame  Prince  did  alfo  rejeifl  the  Mohks  out 
of  thefe  Cathedrals  aiidplaced  Secular  Canons  in 
their  Room.  And  thofe  whom  he  thus  Regulated 
are  called  Deans  and  Chapters  of  the  Neve  Founda¬ 
tion  :  As  are  Canterbury ,  PVincheJler,  TVorcefter , 
Ely,  Carlifte,  Durham ,  fychefter  and  Norwich  ;  and 
of  fuch  fort  are  the  Chapters  of  the  five  New  Sees, 
of  Peterburgh ,  Oxford ,  Gloucefter  and  Brijlol ,  to 
which  may  be  added  Pf'eftminfler  ;  though  this 
laft  Bifhoprick  is  now  funk,  and  the  Monaftery 
turned  into  a  Collegiate  Church  by  Queen  Eliza¬ 
beth. 

CHAPTRELS*  in  Architecture,  are  the  fame 
with  Impofts  ;  and  fignify  thofe  Parts  on  which  the 
Feet  of  Arches  ftand.  Their  height  or  thicknefs 
ought  to  be  equal  to  the  breadth  of  the  lower  part 
of  the  Key  Stone. 

CHARGED  CYLINDER  is  that  Part  of  the 
Chace  of  a  great  Gun  where  the  Powder  and  Ball 
are  placed. 

•  CHARGE  of  Lead  is  36  Pigs,  and  each  Pig 
contains  6  Stone  wanting  2  Pound  5  i.  er  every 
£tone  (here)  is  1  z  Pound, 


CHARTER,  in  Law,  is  a  written  Evidence  of 
any  Thing  done  between  Man  and  Man:  And 
fome  Times  Charters  are  called  Charters  of  the 
Kjngy  as  when  the  King  pailcch  any  Grant  to  any 
Perfon,  Body  Politick,  (3c.  to  excufe  a  Man 
from  being  empanelled  on  a  Jury  :  Charters  of  Par¬ 
don,  whereby  Men  are  forgiven  Felonies,  (3c. 

CHARTER-LAND  is  fuch  Land  as  a  Man 
holds  by  Charter ,  i.  e.  by  Deed  or  Evidence 
in  Writting;  and  this  is  otherwife  called  Free¬ 
hold. 

CHARTS  ufed  at  Sea,  are  either  the  Plain  or 
Mercator  s  Charts ,  as  ’tis  ufually  called,  though  it 
fliould  indeed  be  rather  called  fVrights  Chart . 
See  the  Word  Plain  Chart  and  Mercator  in  Vol.  I. 

CHATTELS,  Catalla ,  is  a  Word  which  came 
to  us  from  the  Normans ,  who  called  all  movable 
Goods  by  this  Name,  the  contrary  was  called 
Fief ,  or  as  we  now  call  it  Fee :  But  now  in  our 
Law,  Chattels  are  all  Sorts  of  Goods  movable  and 
immovable*  except  fuch  as  are  in  the  Natuie  of 
Free-hold  or  Parcel  thereof.  They  Reckon  Chattels 
alfo  to  be  either  pcrfonal  or  real .  The  Former  are 
fuch  as  either  do  belong  immediately  to  the  Perlon 
of  a  Man,  as  his  Horfe,  Sword,  (3c.  or  fuch 
Things  as  being  injurioufly  withheld  from  him,  a 
Man  hath  no  way  to  recover  but  by  perfonal 
Action.  But  Chattels  teal  do  not  appertain  to  the 
Perfon,  but  to  fome  other  Thing  by  way  of  De¬ 
pendance,  as  a  Box  with  Charters  of  Land,  Ap¬ 
ples  upon  a  Tree,  (3c.  Such  Things  alfo  as  ne- 
ceffarily  i£fue  out  of  fome  immovable  Thing  tp  a 
Perfon,  as  a  Leafe  or  Rent  for  Years,  they  call  a 
Chattel  real.  Alfo  to  hold  at  will,  is  a  Chattel 
real. 

CHAUNTRY  is  a  Church  or  Chapel  endow¬ 
ed  with  Lands  or  pther  yearly  Revenue,  for  the 
Maintenance  (formerly) of  one  or  more  Priefts  dai¬ 
ly  Spying  or  Singing  Mafs  for  the  Souls  of  the 
Donors,  and  fuch  others  as  they  fllall  appoint. 

CHEMICE,  the  Art  of  Calling  Figures  in  Me¬ 
tals. 

CHEST-ROPE,  in  a  Ship,  is  the  fame  with 
the  Guejl  or  Gift-Bppe,  and  is  added  to  the  Boat- 
Rope  when  the  Boat  is  towed  at  the  Stern  of  the 
Ship,  to  keep  her  from  Shearing ;  i.  e.  from  Twing¬ 
ing  to  and  fro. 

CHILIADS  are  the  Tables  of  Logarithms,  and 
fo  called  becaufe  they  were  at  firft  divided  into 
Thoufands.  Thus  in  the  Year  1 614,  Mr.  Briggs 
publifh’d  a  Table  of  Logarithms  for  20  Chiliads  of1 
abfolute  Numbers,  and  again  for  1  o  Chiliads  more, 
and  then  for  one  more  ;  that  is,  for  31  Chiliads. 
The  Bpok  is  called  Arithrhetica  Logarithmica. 

A.  D.  1628.  Adrian  Vlacq  publifh’d  this  again,: 
with  a  Supplement  (according  to  Mr.  Briggs’ s 
Direction)  of  the  Chiliads  before  admitted  ;  in  all 
makingmp  101  Chiliads. 

CHlNALRY,  in  our  Law,  fignifies  a  Tenure  of 
land  by  Knight’s  Service,  or  by  Obligation  to 
perform  fome  Martial  or  Military  Office  to  the 
Lord. 

CHISSSLS  ufed  in  Joynery  and  Carpentry 
are  of  feveral  Kinds;  as  1.  The  Former,  which 
is  ufed  firft  of  all  before  the  Paring  Chijfcl,  and 
juft  after  the  Work  is  ferib’d,  and,  a  little  without 
the  feribed  Stroaks,  and  with  its  Bafil  outwards.  , 

2.  The  Paring  Chijjel  hath  a  very  fine  and 
fmooth  Edge,  and  ’tis  ufed  to  pare  off,  or  fmooth 
the  Irregularities  which  the  Former  makes.  This 
is  not  ftruck  with  the  Mallet  as  the  Former  is,  bur 
preffed  with  the  Shoulder  of  the  Work-man,  who 
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holds  the  Cbijfel  between  the  Fore  and  little  Fin¬ 
gers  of  his  right  Hand,  and  with  the  two  middle 
Fingers  clutched  upon  ic. 

3.  The  Skgw  Former ,  which  is  a  Cbijfel  uled  tor 
cleanling  Acute  Angles  by  the  Point  or  Corner  ot 
its  narrow  Hdge,  and  where  the  Angles  of  other 
Cbijfels  cannot  come. 

4.  The  Mortefs  ChiJfe'J  is  narrow,  but  very 
thick  and  ftrong  to  endure  hard  Blows  with  the 
Mallet,  and  ’tis  ground  to  a  very  broad  Bafii ;  its 
Ufe  is  to  cut  deep  fquare  Holes  in  the  Wood, 
which  are  called  Mortejfcs :  Thefe  are  of  feveral 
Sizes,  according  as  the  Breadth  of  the  MorteJJes 
require. 

5.  The  Gouge  is  a  Cbijfel  with  a  round  Edge, 
one  Size  of  which  ferves  to  prepare  the  Way  for 
an  Augre ;  and  others  to  cut  fuch  Wood  as  is  to 
be  rounded  or  hollowed,  &c. 

6.  Socket  Cbijfels  are  fuch  as  are  chiefly  ufed  by 
Carpenters,  and  have  their  Shank  made  with  a 
hollow  Socket  at  the  Top,  to  receive  a  ftrong 
wooden  Sprig  made  to  fit  into  that  Socket,  with  a 
fquare  Shoulder  above  it;  which  makes  them 
very  ftrong  to  bear  the  heavy  Blows  of  the  Mjallet. 
They  diftingiulh  thefe  Socket  Cbijfels  according  to 
the  Breadth  of  the  Blade,  and  call  them  half 
Inch,  three  quarter  Inch  Cbijfels ,  Inch  and  half, 
Two  Inch,  and  three  Inch  Chilfels. 

7.  The  Ripping  Cbijfel  is  a  Socket  Cbijfel  about 
an  Inch  broad,  and  having  a  blunt  Edge  with  no 
Bafil  to  it ;  its  Ufe  is  to  rip  or  tear  two  Pieces  of 
Wood  fattened  together  from  one  another,  by 
forcing  in  the  blunt  Edge  between  the  two 
Pieces. 

CHORDS.  On  all  plain  Scales,  and  particular¬ 
ly  on  the  Sedor,  there  is  a  Line  drawn  called  the 
Line  of  Chords ,  whofe  Ufes  are  very  numerous  ; 
as, 

1.  To  me  afire  the  Quantity  of  any  Angle  plain 
given. 

With  60  of  the  Chords,  and  one  Foot  of  the 
Compafles  in  the  Vertex  of  the  Angle,  ftrike  an 
Arch  between  the  Legs  ot  the  Angle,  and  then 
taking  that  Arch  in  the  CompalTes,  and  applying 
the  Length  of  the  Chord  which  fubtends  it  to  the 
fame  Lines  of  Chords,  you  will  find  the  Quantity 
of  the  Angle  by  the  Numbers  there  placed. 

2.  By  the  Chords  on  the  Seftor  to  divide  an y  Circle 
into  its  proper  Degrees ,  and  to  meafure  the  Quan¬ 
tity  of  any  Arch  of  a  given  Circle. 

Apply  over  the  Radius  of  the  Circle  between 
60  and  60  in  the  Lines  of  Chords;  and  then  if 
you  take  out  the  parallel  Chords  of  1  Degree,  &c. 
and  apply  them  to  the  Circumference  of  the  Cir¬ 
cle  given,  they  (hall  divide  it  into  its  proper  De¬ 
grees  :  And  the  Degrees  of  any  Arch  {hall  be 
known  by  entering  the  Diftance  between  its  Ex¬ 
tremities  in  the  Sedor,  parallel  to  the  Radifis  be¬ 
tween  60  and  60;  or  by  fo  applying  it  into  the  Se¬ 
dov,  that  it  fall  on  the  fame  Numbers  in  each  Leg. 

3.  To  divide  the  Circumference  of  a  Circle  into  any 
Number  of  equal  Parts,  or  to  inferibe  any  regular 

'  Figure  in  a  Circle. 

„  -  Divide  360  by  the  Number  of  equal  Parts  re- 
\  quir’d,  or  by  the  Number  of  the  Sides  of  the  re¬ 
gular  Polygon,  and  the  Quotient  will  be  a  Num¬ 


ber  of  Degrees,  whofe  Chord  apply’d  round  the 
Circumference  will  divide  it  as  requir’d,  as  if  you 
would  divide  any  Circle  into  32  equal  Parts.  Sec 
the  Sedor  to  the  Radius,  and  then  dividing  360 
by  32,  the  Quotient  is  u°,  15':  The  Chord  of 
which  taken  off  paralleliy,  will  divide  the  Circle 
into  32  equal  Parts;  or  into  the  Points  of  the 
Mariner’s  Compafs. 

CHOREPISCOPI  were  antiently  Rural  Bifhops 
delegated  by  the  prime  Diocefan ;  but  their  Au¬ 
thority  became  retrained  by  fome  Councils,  and 
their  very  Office  by  Degreesabolifh’d ;  after  whom 
the  Rural  Deans  were  fo  commiflioned  to  exer- 
cife  Epilcopal  Jurifdidion,  till  inhibited  by  Pope 
Alexander  III.  and  the  Council  of  Tours. 

CHRISM  wras  antiently  (in  Times  of  Popery)  a 
Confedion  of  Oil  and  fweet  Balfam,  which  was 
confecrated  by  the  Bifhop,  and  ufed  in  Baptifm, 
Confirmation,  Extreme  Undion,  &c. 

CHRISOM,  Ckrifmale,  was  the  Face-cloth  or 
Piece  of  Linen  laid  over  the  Child’s  Head  when 
it  was  baptized :  Whence  in  our  Weekly  Bills  of 
Mortality ,  fuch  Children  as  die  in  the  Month  are 
called  Chrijoms. 

CHOROIDES  is  the  fourth  Coat  cf  the  Eye, 
lying  under  the  Sclerotick. ;  it  hath  many  little 
Glands  which  ieparate  a  black  Liquor,  which 
tinges  the  Infide  thereof*  otherwife  of  a  white  Co¬ 
lour,  in  order  to  hinder  the  refleded  Light  from 
dillurbing  or  confounding  the  Pidures  of  Objeds 
from  being  truly  reprefented  on  the  Retina.  This 
Coat  hath  a  Hole  before,  which  is  called  the  Pu- 
pilla,  which  ferves  to  admit  Light  and  Colours  in¬ 
to  the  Eye. 

CHRONOLOGY  Authors  on  this  Subjed  are 

J.  Bap.Riccioli  Chronologia  Reformat  a.  2  Tom. 
Bonon.  1669. 

Guil.  Beveregii  Inftitutiones  Chronologic <e. 

Mar.  Boxbornii  Cbrone  bgia. 

Sethi  Calvifii  Opus  Chronologicum. 

Aljledii  Tbefaurus  Chronologicus. 

Majlini  Cbronolog.  Tbefes  &  Tabula:. 

Helvici  Chronologia. 

Jcf  Scaliger  de  Emendatione  Tcmporum. 

Stranchii  Cbronolog. 

CHRYSALIS,  a  Term  ufed  by  the  modern 
Writers  of  the  natural  Hiftory  of  Infeds,  for  the 
fame  with  Nymph  a;  which  fee.  Indeed  the  Word,’ 
as  well  as  Aurelia  uled  in  the  fame  Senfe,  feems  to 
imply  a  peculiar  Yellow  or  Golden  Colour  in  the 
Nympha  ;  but  this  is  purely  accidental,  and  is  by 
no  means  found  in  all  Nymph* :  Though  lome 
confine  this  Word  Chryfalis  to  the  Nympho:  of  But- 
ter-fiies  and  Moths  only.  See  Swammerdam  FUJI. 
InfeH.gener.il.  Sed.  2. 

CHURCH-SCOT,  Payment  or  Contribution ; 
by  the  LatinWritecs  was  frequently  called  Primitio ? 
Seminum ,  bccaufe  it  was  at  firft  a  Quantity  of 
Corn  paid  to  the  Prieft  on  St.  Martins  Day  as  the 
firft  Fruits  of  Harveft  :  This  was  enjoyn’d  by  the 
Laws  of  King  Ina,  c.  4.  and  by  Canute  c.  1  c.  bur 
after  this,  it  came  to  fignifie  a  Referve  of  Com 
Rent  paid  to  the  Secular  Priefts,  or  to  the  Reli¬ 
gious  ;  and  fome  Times  was  taken  in  fo  general 
a  Senfe,  as  to  include  Poultry  or  any  other  Prdvi- 
lion  that  was  paid  in  Kind  to  the  Religious. 

CHYROGRAPHUM,  in  the  Saxon  Times, 
fignified  any  publick  Inftrutnent  of  Conveyance 
attefted  by  Witneffes :  This  the  Normans  called 
Charta. 

To  prevent  Frauds  and  Concealments,  they 
made  their  Deeds  of  Mutual  Covenant  in  a  Script 

and 
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Refcriptf  or  in  a  Part  and  Counter  Part,  upon^ 
fame  Sheet  of  Paperor  Parchment;  and  tn  the 
m.ddle  between  the  two  Copies,  they  draw  the 
Capital  Letters  of  the  Alphabet,  or  fometimes 
the  Word  Syngraphies  in  the  like  great  letters ;  and 
then  talliated  or  cut  the  faid  Sheet  alunder  in  an  In¬ 
dented  Manner,  which  being  deliver  d  to  the  two 
Parties  concerned,  were  proved  Authentick  by 
hutching  with  or  anfwenng  to  one  another  like 
our  prelent  Indentures,  or  like  Tallies  in  Wood. 
And  when  this  prudent  Cuftom  had  for  lome  time 
prevail’d,  the  Word  Chirographum  was  appropria¬ 
ted  to  fuch  bipartite  VVritings.  ...  r 

CIMA,  in  Architecture,  is  a  Moulding  fome- 
what  refembling  an  S.  Vitruvu,  makes  u  of 
two  Quarter  Circles  joyn  d  together.  .Our  Work 

men  call  it  an  O—  /~Archireaure,  is  what  our 

Workmen  call  an  O-  G--  with 
the  Hollow  downwards;  ’tiS 
CIMATIUM,^  rc  0p  the  Ornament  of  the 
CIMATUM,  £)0rick  Capital;  itftandsjuft 
above  the  Square*  and  hath  a 
^Fillet  ovef  it. 

CIRCLE.  Its  Quadrature,  or  the  Squaring  of 
the  Circle.  This  according  to  Mr.  Leibmt%  s 
-  Philof.  Colie 8.  may  be  underftood  as  twofold ; 
Ut.  either  by  Calculation ,  or  by  Linear  Conftru- 
8ion  -  And  each  of  thefe  may  be  either  perfedy 
exad  or  elfe  almoft  io,  or  pretty  near.  Of 
theie,  that  which  is  done  by  accurate  or  exad 
Calculation  may  be  ealled 

that  which  is  done  by  exafl  Linear  ConftruOt- 
on  is  the  Geometrical  Way,  that  which  rs  done  by 
pretty  near  but  nor  exadt  Ca  eolation,  may  be 
called  the  Aff  roach-,  and  that  by  aConftrudtion, 
only  pretty  near,  may  be  called  the  Mechanical 

^The  Approaches  have  been  further  carried  on 
by  Ceulen ,  Vieta  and  Hugenius ;  and  others  have 
given  feveral  Mechanical  Ways. 

The  accurate  Geometrical  Conftruchon  may 
be  had ,  by  which  not  only  an  entire  Circle  may 
be  meafured  or  fquared,  but  any  Se&ion  or  Arch 
6f  it  alfo :  Indeed  this  is  by  an  exad  and  ordinate 
Motion,  but  it  is  in  thofe  that  they  call  Tranfcen- 
dental  Curves ;  which,  faith  LeibnitK,  are  errone- 
oufly  accounted  Mechanical,  for  they  are  as  Geo¬ 
metrical  as  thofe  which  are  commonly  fo  efteemd. 
Though  indeed  they  are  not  all  Algebraical,  nor 
can  they  be  reduc’d  to  Algebraick  Equations  of 
certain  Degrees,  becaufe  they  have  Degrees  proper 
to  themfelves;  and  though  not  Algebraical,  are  yet 

Analytical.  .  <■  «  j* 

The  Analytick  Quadrature  may  be  again  lubdi- 

vided  into  3  Kinds,  the  Analytical  Transcendent , 
the  Algebraical  and  the  Arithmetical.  , 

The  Analytical  Tranfcendent  is  to  be  obtain  d, 
amongft  others,  by  Equations  of  Degrees  Inde¬ 
finite,  hitherto  confider d  by  ;  as  if  X  1  Xbe 
jo  and  X  be  fought,it  willbe  found  to  be  3,  becaufe 

3  The  Algebraical  is  done  by  Vulgar,  though  ir¬ 
rationally  Vulgar,  or  by  the  R°ots  of  common 
Equations;  which  for  the  general  Quadrature  of 
the  Circle  or  its  SeSorr,  is  indeed  impoffible 
There  remains  therefore  the  Arithmetical  Way, 
which  is  perform'd  by  certain  Series  exhib.ting 
the  Quantity  of  the  Circle  exadt,  by  a  rog 
of  Terms  (firft)  Rational ;  fuch  as  I  fhall  here 

propound. 

yoi.  n. 


I  have  found  (faith  he)  that  if  the  Square  of  rhe 
Diameter  be  put  i,  i.  e.one,  the  Area  of  the  Circle 

will  be-f — v~f  t — ■f_b4  r'i  "Wj  *bat 

is  diminifhing  the  entire  Square  of  the  Diameter 
by  a  third  Parr,  (that  it  may  not  be  too  big) ;  and 
then  again,  becaufe  hereby  too  much  is  taken 
away,  augment  it  one  fifth,  and  then  dimimfh  it 
by  one  feventh  ;  and  fo  on  continually  in  that  al- 
ternate  Order  of  the  Signs,  and  the  natural  Order 
of  the  odd  Numbers. 

CIRCULAR-LINES,  in  Mathemat.cks,  are 
fiich  ftraighr  Lines  as  are  divided  from  the  Divisions 
made  in  the  Arch  of  a  Circle ;  fuch  as  Sines 
Tangents ,  Secants ,  (3c.  an  Account  of  the  Con- 
ftrudion  of  which  you  have  under  the  Word  Scale 

in  Vol.  i .  ,  . 

CIRCULAR-VELOCITY  is  a  Term  in  the 

new  Aftronomy,  fignifying  that  Velocity  of  any 
Planet  or  Revolving  Body  which  is  meafured  by 


i 

the  Arch  of*  a  Circle ;  as  fuppofe  by  A  b  deferibed 
on  the  Centre  of  Attradion  S :  and  the  Circular 
Velocity  of  a  Body  moving  from  B  to  C,  is  mea- 

lur’d  by  the  Ark  BC.  ~ 

CIRCUMSCRIBED  Hyperbola  iS  one  that  cuts 
its  own  Afymptotes ,  and  contains  the  Parts  cut  oil 
within  its  own  proper  Space.  Sec  Curves. 

CIRCUMSTANCES  are  fuch  Things,  which 
tho*  they  are  not  effential  to  any  Action,  do  yet 
fome  Way  affed  it.  And  they  Reckon  that  fome 
Circumftances  are  purely  Phyftcal ,  which  don  t  con¬ 
ned  any  moral  Good  or  Evil  with  an  Adion ; 
fuch  as  killing  a  Man  with  a  Bight  or  Left  Hand, 
&c.  And  others,  they  account  properly  M(*al, 
becaufe  they  do  really  influence  our  Adions,  and 
render  them  more  Good  or  Evil  than  they  would 
be  without  fuch  Circumftances.  And  the  Writers 
of  Ethicks  fum  them  all  up  in  this  one  Verfe  ; 

l 

Quit,  quid,  ubi,  quibw  auxiliis,  cur,  quomodof 
quando.  Vid.  Whitleys  Ethicks,  p.  13- 

» 

CIVIL  Law.  The  Civil  Law  is  not  received 
at  this  Day  in  any  one  Nation  without  fome  Ad¬ 
dition  or  Alteration,  for  fometimes  the  Feudal  Law 
is  mixt  with  it,  or  general  or  particular  Cuftoms  ; 
and  often  Ordinances  and  Statutes  cut  off  a  great 

Part  of  it.  . 

Ir\  Turkey  the  Juft  ini  an  Greeks  Code  is  only  ulea. 
In  Italy  the  Canon  Law  and  Cuftoms  have  ex¬ 
cluded  a  good  Part  of  it.  In  Venice  Cuftom  hath 
almoft  an  abfolute  Government.  In  the  Alilanefe 
the  Feudal  Law  and  particular  Cuftoms  bear 
fway.  In  Naples  and  Sicily  the  Conftitutions 
J  z  0  and 
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and  Laws  of  the  Lombards  are  faid  to  prevail.  In 
Germany  and  Holland  the  Civil  Law  is  efteemed  to 
be  the  Municipal  Law  ;  but  yet  many  Parts  of  it 
are  there  grown  abfolute  ;  and  others  are  alter  d 
either  by  the  Canon  Law,  or  a  different  Ufage. 
In  Frie^eland  it  is  obferved  with  more  Jlridnefs. 
But  in  the  Northern  Parts  ot  Germany  the  Jus  Sax- 
onicum ,  Lubecevfe  dr  Culmenfe  is  preferred  before 
it.  In  Denmark  and  Sweeden  it  hath  fcarce  any  Au¬ 
thority  at  all.  In  France  only  a  Part  of  it  is  re¬ 
ceived,  and  that  Part  is  in  feme  Places  as  a  Cu- 
ltomary  Law  ;  and  in  thofe  Provinces  heareft  to 
Italy  the  Municipal  written  Law.  In  Criminal 
Caufes  the  Civil  Law  is  more  regarded  in  France -, 
but  the  Manner  of  Tryal  is  regulated  by  Ordi¬ 
nances  and  Edi&s.  The  Civil  Law  in  Spain  and 
Portugal  is  corrected  by  the  Jus  Regium  and  Cu- 
ftom.  In  Scotland  the  Statutes  of  the  Sederunt 
Part  of  the  Rsgi#  Majcflatis,  and  their  Cuftoms, 
cOntroul  the  Civil  Law. 

CLAMP  NAILS,  are  fuch  Nails  as  are  ufed  to 
fatten  on  Clamps  in  building  and  repairing  of 
Ships. 

CLAMP’D.  "When  a  Piece  of  Board  is  fitted 
with  the  Grain  to  the  End  of  another  Piece  of 
Board  acrofs  the  Grain,  the  former  Board  is  faid 
to  be  clamp'd.  And  thus  are  the  Ends  of  Tables 
ulually  damp'd,  to  keep  them  from  warping  or 

cajling. 

CLARO-OBSCURO,  is  a  Term  in  Painting; 
and  iignifies  the  Art  of  diftributing  Lights  and 
Shadows  advantageoufly,  as  well  on  particular 
Objettts  as  on  a  Picture  in  general.  On  particular 
Objedts  ’tis  neceffary  to  give  them  an  agreeable 
Roundnels  and  a  convenient  Relieve  ;  and  in  the 
Picture  in  general,  to  expofe  the  Objectts  with 
Pleafure  to  the  View  of  the  Spectators,  by  giving 
the  Eye  an  Occafion  to  reft  ;  which  is  beft  done 
by  an  happy  Diftribution  of  great  Lights  and  Sha¬ 
dows,  which  by  their  Opposition  fet  off  one  a- 
nother. 

CLASP-NAILS,  are  fuch  whofe  Heads  are 
brought  into  a  little  Compafs,  fo  that  they  will 
fink  into  the  Wood,  and  when  drove  home,  let  a 
Smoothing  Plane  go  over  them. 

CLENCH-NAILS,  are  fuch  as  will  drive  with¬ 
out  fplitting  the  Boards,  and  draw  without  break¬ 
ing.  They  are  ufed  by  Boat  and  Barge  Builders ; 
and  are  proper  for  any  Building  with  Boards  that 
mutt  be  taken  down  again  :  For  fine  Work  they 
are  made  with  Clafp* heads. 

CLEPSYDRA.  In  the  Memoirs  of  the  French 
Royal  Academy  for  Apr.  1699.  there  is  an  Ac¬ 
count,  by  Mr.  Varignon,  of  a  General  and  Geo- 
metrick  Method  to  make  Clepfydr a  or  Water-Clocks 
with  any  kind  of  given  Veflels;  and  with  any  gi¬ 
ven  Orifices  for  the  Water  to  iffue  out  at,  and  ac¬ 
cording  to  any  given  Velocity  of  the  Water’s  De- 
feent. . 

CLERK  This  Word  did  Anciently  fignify  a 
Secular  Prieft,  in  Contra-diftincttion  to  a  Religious 
or  a  Regular.  But  by  Degrees  it  came  to  be  in 
general  attributed  to  every  Scholar,  and  at  laft  was 
common  to  every  Scribe  and  Notary  ;  and  hence 
fo  many  of  our  Law  Officers  have  the  Title  of 
Clerk. - 

CLINCH-BOLTS,  in  a  Ship,  are  fuch  as  are  1 
clinched  with  a  rivetting  Hammer  at  thofe  Ends 
which  come  through. 

CLOSE-FIGHTS,  are,  aboard  a  Ship,  fuch 
Bulk- heads  as  are  in  a  clofe  Fight  put  up  fore  and 
afe  in  the  Ship ,  for  the  Men  to  ftand  behind  them 


fecure,  and  fire  upon  the  Enemy  ;  and  if  the  Ship 

is  boarded,  to  fcour  or  clear  the  Decks. 

CLOVE,  is  a  Weight  of  Cheefe  containing  the 
3  2d  Fart  of  the  Weigh  ;  and  fo  is  8  Pound  by  9. 
H.  6.  c.  8. 

CLOUTS,  are  thin  Plates  of  Iron  nailed  on 
that  Part  ot  the  Axle  Tree  of  a  Gun-Carriage 
which  comes  through  the  Nave ,  through  which  the 
Lins -pin  goes. 

CLOUT-NAILS,  are  fuch  as  are  commonly 
ufed  for  nailing  on  of  Clouts  (or  Plates  of  Iron)  to 
the  Axle  Trees  of  Carriages;  and  are  proper  to 
fatten  any  Iron  to  Wood. 

COCCYG./EUS,  isaMufcleof  the  OsCoccygir, 
arifing  Tendino  Carncus  from  the  acute  Procefs  of 
the  Os  Ifchium ,  between  the  Ligament  that  reaches 
from  thence  to  the  Os  Sacrum ,  and  one  of  the 
Heads  of  the  Gemini  ;  from  a  narrow  Beginning 
it  gradually  dilates  its  felf  into  a  thin  flefhy  Belly, 
interfperfed  with  fome  tendinous  Fibres.  It  is  in¬ 
ferred  into  the  whole  Length  of  the  Os  Coccygis , 
laterally. 

Its  Ufe  is  to  draw  that  inwards  or  forwards  af¬ 
ter  the  Excretion  of  hardned  Faces,  &c.  This 
Mufcle  was  firft  difeover’d  by  Dr.  Doughs  .*  See 
his  Myogr.  Comp.  Specim. 

COCKET,  is  a  Seal  appertaining  to  the' Queen  s 
Cuftom- Houle  :  And  alfo  a  Scroll  of  Parchment 
fealed  and  delivered  by  the  Officers  of  the  Cu¬ 
ftom- Houfe  to  Merchants,  as  a  Warrant  that  their 
Merchandize  be  Cuftomed;  This  Word  is  ufed 
alfo  in  the  Statutes  of  Bread  and  Ale,  made  1 5  H. 
3.  where  there  is  mentioned  Cccket  Bread,  among 
feveral  other  kinds :  And  it  feems  to  have  been  hard 
Sea-Bisket,  which  perhaps  had  then  fome  Cockct 
Mark  or  Seal  ;  or  elfe  was  fo  called  from  its  being 
defigned  for  the  Ufe  of  the  Cockfwains  or  Sea¬ 
men. 

COCKS,  aboard  a  Ship,  are  little  fquare  Pieces 
of  Brafs  with  Holes  in  them,  and  put  into  Wooden 
Shivers,  to  keep  them  from  fplitting  and  galling 
by  the  Pins  of  the  Blocks  in  which  they  move. 

COCK-WATER,  is  a  Stream  of  Water  brought 
in  a  Trough  through  a  long  Pole,  in  order  to  wafh 
out  the  Sand  of  the  Tin- Ore  into  the  Launder , 
while  it  is  brufing  in  the  Coffer  of  a  Stamping-  Mi  fo 
See  Tin. 
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COCHLEA,  is  one  of  the  Mechanical  Powers, 
confifting  of  a  Cylinder  fulcated  or  hallowed  in  a 
Spiral  Manner,  and  moving  Or  turning  in  a  Box  or 
Nut,  cut  fo  as  to  anfwer  to  it  exactly.  Now  the 
Power  or  Force  of  this  Engine  may  be  thus  Efti- 
mated :  Suppofe  in  the  Figure  annexed  the  Weight 
p  to  be  rkifed  by  the  Turn  of  the  Male  Screw 
C  A,  by  means  of  the  Handle  or  Lever  BC.  Tis 
plain  that  in  one  Revolution  of  the  Cylinder  AC , 
the  Weight  can  be  raifed  no  more  than  is  the  Di¬ 
ftance  between  any  of  the  two  adjoining  Leaves  of 
the  Screw ;  and  that  the  Power  moves  as  far  as  is 


the  compafs  of  one  Revolution :  That  is,  the  way 
bf  the  Power  to  that  of  the  Weight  in  the  fame 
time,  is  as  the  Ambit  of  the  Power  in  one  Revo* 
lution  of  the  Cylinder,  to  the  Diftance  between 
any  two  Contiguous  Leaves  of  the  Screw.  Where¬ 
fore  the  Celerity  of  the  Power  to  that  of  the 
Weight  will  be  in  the  fame  Ratio.  Andconfe- 
quently,  if  you  apply  a  Power,  which  fhall  be  to 
the  Weight  to  be  raifed  ,  as  the  Way  of  that  Po\y- 
er  in  each  Revolution,  (Hall  be  to  the  aforefaid  Di- 
ftancebetween  any  two  next  adjoining  Leaves  of 
the  Screw  5  the  Power  fhall  be  in  aquilibrio  with 
the  Weight,  and  therefore  being  encreafed  never 
fo  little  more  %  11  raife  it.  This  Power  is  plainly 
a  Combination  of  the  Leaver  and  the  Axis  in  Pe- 
ritrochio  together.  . 

CODICIL,  is  a  Schedule  or  Supplement  to  a 
Will  or  other  Writing.  ’Tis  ufed  as  an  Addition 
to  aTeftament,  when  any  thing  isomitfed  which 
the  Teftator  would  add,  Explain,  Alter,  or  Re- 
trad  -  and  is  of  the  fame  Nature  with  a  Tefta- 
ment,’  but  that  it  is  without  an  Executor  :  So  that 
a  Codicil  is  a  lefs  Solemn  Will  of  one  that 
Dies  either  Teftate  or  Inteftate,  without  the  Ap¬ 
pointment  of  an  Heir.  Teftate,  when  he  that  made 
his  Codicil,  hath  either  before  or  afterwards  made 
his  Teftament,  on  which  that  Codicil  depends,  as 
to  which  it  refers.  Inteftate,  when  one  leaves  be¬ 
hind  him  only  a  Codicil  without  a  Teftament, 
wherein  he  gives  Legacies  only  to  be  paid  by  the 
Vol.  II. 


Heir  at  Law,  and  not  by  any  Heir  Inftitutcd  by  a 
Will  or  Teftament.  Codicils  firft  came  in  ufe  in 
the  Time  of  Auguftus.  A  Codicil  as  well  as  a 
Will  may  be  either  mitten  ox  nuncupative.  Infti- 
tute  of  Imp.  or  Civil  Law. 

COFFER  is  a  long  Iquare  Box  of  the  iirmeft 
Timber,  about  3  Foot  long,  and  1  1  Foot  broad; 
wherein  Tin  Ore  is  broken  to  Pieces  in  a  ftamp- 
ing  Mill.  See  Tin. 

COFFERER  of  the  King  or  Queen’s  Houfe- 
hold,  is  a  principal  Officer  in  the  Court,  next  un¬ 
der  the  Controller  5  that  in  the  CoUnting-houfe  and 
elfewhere  at  other  Times  hath  a  fpecial  Charge 
and  overfight  of  other  Officers  of  the  Houfe  lor 
their  good  Demeanour  and  Carriage  in  their  Of¬ 
fices,  t6  all  which  he  pays  their  Wages.  Vid.  39- 
c*  y, 

COHESION  of  the  Parts  of  Matter.  Sir  Ifa. 
Newton  at  the  end  of  the  Latin  Edition  of  his  Ad¬ 
mirable  Opticks,  concludes  from  the  Coherence  of 
the  Parts  of  hard  and  folid  Bodies,  that  their  Par¬ 
ticles  do  Attract  one  another  by  a  certain  Force, 
which  acfts  moft  intenfely  when  the  Particles  touch 
one  another:  at  fome  little  diftance  it  produces  thole 
Chymical  EJfefts  or  Operations ,  which  you  will  find 
an  Account  of  tinder  the  Word  Attraction,  and 
which  doth  not  extend  to  Remoter  Diftances,  as  far 
at  leaft  as  Sehfe  can  determine  ;  and  indeed  'tis 
hardly  poffible  to  Account  for  the  firmnefs  and  fo- 
lidity  of  many  Bodies,  which  have  either  a  vaft 
number  of  Pores,  oxMeatus  in  them,and  confequent- 
ly^hofe  Particles  cannot  touch  one  another  with 
their  whole  Surfaces,  without  fuppofihg  that  thofe 
Particles  be  either  ftrongly  Compreft  together,  or 
do  ftrohgly  Attract  ohe  anotheh  But  it  doth  not 
feem  reafonable  to  attribute  this  Cohsefion  of  the 
Parts  of  Matter  to  any  Preffure  of  the/£tber,a.s  fome 
have  imagined,  becaufe  there  is  no  certain  Experi¬ 
ment  of  the  Exiftence  of  any  fuch  thihg  as  their 
/Ether,  nor  if  there  were,  would  it  be  effectual  to 
Solve  this  Phaznomenoh,  any  more  than  it  is  for 
many  Others,  which  they  Account  for  only  by  this 
means.  But  this  mutual  Attraction  of  the  Parti¬ 
cles  of  Matter  within  fuch  very  narrow  Bounds 
and  Limits,  which  feems  to  be  as  much  the  Law 
of  Nature,  as  Gravity,  &c.  will  fairly  Account 
for  this  hitherto  Inexplicable  Phenomenon.  Dr. 
Cheyne  takes  into  Confideration  the  Plainhefs  of  the 
Surfaces  of  the  Cohering  Parts  of  Matter,  in  or¬ 
der  to  Account  for  this  Property  ;  which  indeed 
feems  a  necelfary  requisite.  He  thinks  we  may 
fuppofe  fome  of  the  Primary  Atoms  of  Matter  of 
which  Bodies  are  Conftitoted,  to  be  terminated 
with  plain  Surfaces  on  all  Sides  :  And  Such  pro¬ 
duce  Bodies  bf  the  ftridteft  and  firmeft  Cohesion, 
others  may  be  terminated  partly  with  Curve  as 
well  as  partly  with  plain  Surfaces,  and  thefe  Com¬ 
bined  may  produce  Bodies  of  a  Middle  Degree  of 
Cohefion,  and  fuch  as  have  Surfaces  entirely  Curve 
may  produce  Fluids,  &c.  But,  this  will  not  do  a- 
lone,  for  though  it  will  bring  Bodies  to  immediate 
Contact,  it  will  not  keep  them  there,  nor  hinder 
them  from  being  feparated  by  any  Force,  how 
fmall  foever  :  And  the  Fluids  which  furround  our 
Globe,  as  the  Particles  of  Light  and  Air,  will  get 
in  between  the  Surfaces  of  Bodies  when  they  are 
at  any  Diftance  greater  than  the  Diameters  of  the 
Conftituent  Particles  of  thofe  Fluids,  and  fo  by 
their  lateral  Preffure  will  deftroy  che  Efficacy  of 
that  Attractive  Force  by  which  Bodies  Cohere: 
For  fince  Light  and  Bodies  ACt  mutually  one  upon 
I  another  ;  and  that  the  Particles  of  Air  endeavoui 
1  G  z  *  1  ,  ‘tost 
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to  recede  one  from  another  (fee  Air  and  Light) 
they  will  render  that  part  of  Attraction  whereby 
Bodies  Cohere,  altogether  infenlible  at  any  DilV 
ance  greater  than  the  length  of  the  Diameters  of 
the  Particles  of  thefe  Fluids  :  So  that  the  Force 
by  which  Bodies  Cohere,  cannot  ACt  but  at  very 
lmallDiftances,and  certainly  is  much  greater  in  im¬ 
mediate  ContaCt,  than  at  any  Diftance  how  final! 

ioever.  r 

COLAPTICE,  is  the  Art  of  Carving  or  Cut¬ 
ting  the  Refembiances  and  Figures  of  Natural 
Things  in  Stone.  The  Term  for  the  Artifl  here 

is  Lit  boxes. 

COLD.  It  hath  been  obferved  by  Mr.  Geoffrey 
(in  a  Difcourle  which  he  Read  before  the  French 
Royal  Academy  of  Sciences  ;  and  which  is  menti¬ 
oned  in  Phil.  Tranf  N.  274.)  that  a  Mixture  of  the 
greateft  part  of  all  the  feveral  Kinds  of  Salrs,  in 
many  Liquors  is  accompanied  with  a  Senfible  de¬ 
gree  of  Coldnefs ,  notwithftanding  the  violent  Fer¬ 
mentations  which  fuch  Mixtures  do  fometimes  pro¬ 
duce.  As  indeed  the  Learned  and  Ingenious  Dr. 
Slare  had  before  Experimented  (See  Phil.  Tranf. 
N.  1 50.)  in  a  Mixture  of  an  Acid  Menftruum,  and 
the  Volatile  Spirit  of  Humane  Blood.  Mr.  Gcofftoy 
found  that  pouring  but  half  an  Ounce  of  Sal  Ar- 
maniac  into  three  Ounces  of  Spirit  ot  Vitriol  tho’ 
a  very  violent  Fermentation  enfued,  yet  the  Spirit 
of  Wine  in  the  Included  Thermometer  defeended 
three  Inches  and  a  half. 

COLDSHIRE  Iron ,  is  fuch  as  is  Brittle  when  it 
is  Cold.  See  Iron. 

COLLATION,  is  the  Bellowing  of  a  Living 
on  a  Clerk  by  an  Archbifhop  or  Bifhop,  when  that 
Living  is  the  Bifhop’s  or  Archbifhop’s  own  Gift ; 
But  when  the  Living  is  in  the  Gift  of  another,  the 
Bifhop  is  faid  to  give  the  Clerk  Inflitution  into  it, 
on  the  Patrons  Prefentation,  and  the  Arch  Deacon 
gives  him  InduSlion  into  it  on  the  Bifhops'Mandate, 
as  well  from  Collation  as  Inflitution. 

COLLATIONE  Heremitagii,  is  a  Writ  where¬ 
by  the  Queen  Confers  the  keeping  of  a  Hermitage 
upon  a  Clerk. 

COLLEGIATE  Churches,  are  Churches  Built 
and  Endowed  for  a  Body  Corporate  of  a  Dean  or 
other  Prelident  and  Secular  Priefts  ;  as  Canons  or 
Prebendaries  in  the  faid  Church.  Such  as  are  with 
us,  PVettminJler ,  Windfor,  Bjppon,  iVoolverh amp- 
ion,  Southwell ,  Manchejlcr ,  8cc.  None  of  thefe 
Collegiate  Churches  are  Epifcopal  Sees  or  Ca¬ 
thedrals. 

COLLUM  Minus  Vteriy  is  the  Cavity  of  the 
Womb  next  its  internal  Orifice,  where  it  is  more 
Contracted  than  it  is  at  the  Bottom. 

COLONNADE,  in  Architecture,  is  a  Range  of 
Pillars  running  quite  round  a  Building  and  Handing 
within  the  Walls  of  it. 

,  COLOUR,  in  a  Law  Senfe,  is  a  Plea  that  is 
probable,  though  in  Truth  Falfe ;  and  hath  this 
£nd;  tojiraw  the  Tryal  of  the  Caufe  from  the  Jury 
to  the  Judge. 

COLOUR  of  Office ,  is  always  ufed  in  the  Law 
in  an  111  Senfe,  fignifying  fome  Ill  ACl  done  under 
Countenance  of  an  Office ;  and  fo  *tis  oppofed  to 
Virtute  Offi-cii  ;  which  is  always  taken  in  the  bell 
Senfe ;  and  imply s  a  Man’s  doing  a  Right  and  Juft 
Thing  under  the  Execution  of  his  Office. 

COLOUR.  It  hath  been  obferved,  that  tran- 
Iparent  Subftances,  as  Glafs,  'Water,  Air,  &c.  when 
made  very  thin  by  being  blown  into  Bubbles,  or 
'  otherwife  formed  into  Plates,  do  exhibit  various 
Colours  according  to  their  various  Thirmcfs,  al~ 
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though  at  a  greater  Thicknefs  they  appear  very 
clear  and  colourlefs.  About, thefe  Sir  Ifaac  Newton, 
in  his  Op  tidy,  Book.  2.  made  many  Excellent  Ob- 
fervations  ierving  to  illuftrate  and  demonitrate  thic 
Theory  of  Colours. 

As,  1.  By  comprefTihg  two  Prifms  hard  toge¬ 
ther,  fo  that  their  Sides,  which  by  chance  were  a 
little  Convex,  might  fome-where  touch,  he  found 
the  Place  where  they  touch’d  to  become  abfolutey 
tranfparent ,  as  if  they  had  been  there  but  one  con¬ 
tinued  Piece  of  Glafs :  For  when  the  Light  fell  fo 
obliquely  on  the  Air  between  them  in  other  Places 
as  to  be  all  reflected, it  feemed  in  the  Place  of  Contad 
to  be  all  tranfmitted,  infomuch  that  when  look’d 
upon,  it  appear’d  like  a  little  dark  Spot,  and  when 
look’d  through ,  it  feemed  like  a  Hole  in  that  Air 
which  was  formed  into  a  thin  Plate  by  being  com- 
prefied  between  the  Glafles ;  and  through  that  Hole 
all  Objjedls  that  were  beyond  it  might  be  feen  di- 
ftin&ly,  which  could  nor  be  feen  at  all  through  o- 
ther  Parts  of  the  Glades  where  the  Air  was  inter¬ 
jacent.  By  preffing  the  Prifms  hard  together  this 
Spot  would  become  confiderably  broader. 

,  %  ‘  -  t  v. 

2.  When  the  Plate  of  Air,  by  turning  the  Prifms 
about  their  common  Axis,  became  fo  little  inclin¬ 
ed  to  the  incident  Rays,  that  fome  of  them,  began 
to  be  tranfmitted ,  there  arofe  many  Sender  Arks 
of  Colours  in  ir,  which  increafed  by  continuing 
the  Motion  of  thofe  Prifms,  and  bended  more  and 
more  about  the  faid  tranfparent  Spot,  till  they 
were  compleated  into  Circles  or  Rings  encompaf- 
fing  it,  and  afterwards  continually  grew  more  and 
more  contracted.  Thefe  Arks  at  their  firft  Appea¬ 
rance  were  of  a  Violet  and  Blue,  and  between  were 
White, Arks  of  Circles,  which  prefently,  by  conti¬ 
nuing  the  Motion  of  the  Prifms,  became  a  little 
tinged  in  their  inner  Limbs  with  Bed  and  Telfow, 
and  ro  their  outward  Limbs  the  Blue  was  adjacent. 
The  Motion  of  the  Prifms  round  their  Axis  being 
continued,  thele  Colours  contracted  more  and 
more,  fhrinking  towards  the  Whitencfs  on  either 
Side  of  it,  till  at  laft  they  totally  vanifhed  into  it, 
and  then  the  Circles  in  thofe  Parts  appeared  Black 
and  White,  without  any  other  Colours  intermix¬ 
ed  ;  but  by  farther  moving  the  Prifms,  the  Co¬ 
lours  would  emerge  out  of  the  Whitenefs  again. 

In  his  4th  Obfervation  he  confidered  more  nice* 
ly  the  Order  of  the  Colours  arifing  out  of  the 
white  Circles,  according  as  the  Rays  became  lefi 
and  Jefs  inclined  to  the  Plate  of  Air  ;  and  by  ufing 
two  ObjeCl  GlafTes  of  pretty  long  Telefeopes,  he 
obferved  the  SuccefTion  and  Quantity  of  the  ’Co¬ 
lours  to  be  thus :  Next  to  the  Pellucid  Central 
Spot  fucceeded  Blue,  White,  Yellow  and  Red  ; 
the  Blue  was  fo  final!  that  he  could  not  difeern  it 
in  the  Circles  made  by  the  Prifms,  nor  could  he 
well  diflinguifh  any  Violet  in  ir,  but  the  YeHow  ' 
and  Red  were  pretty  copious,  and  feem'd  about  as 
much  in  Extent  as  the  WEite,  and  four  or  five 
times  more  than  the  Blue.  The  next  Circuit  or 
Order  of  Colours  fucceeding  and  comparing  thefe 
were  Violet,  Blue,  Green,  Yellow,  and  Red  ; 
and  thefe  were  all  copious  and  vivid,  except  the 
Green,  which  was  very  little  in  Quantity,  and 
very  faint  and  dilate.  Of  the  other  four  the  Vio¬ 
let  was  the  Icafl  in  Extent,  and  the  Blue  Iefs  than 
the  Yellow  and  Red.  The  third  Circuit  or  Order 
was  Purple,  Blue,  Green,  Yellow,  and  Red  •  in 
Which  the  Purple  feemed  more  Reddifl*  than ’the 
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Violet  in  the  former  Circuit ;  and  the  Green  much 
more  conspicuous,  and  as  vivid  and  copious  as  any 
Colour  there  but  the  Yellow ;  but  the  Red  be¬ 
gan  to  look  faded,  and  very  much  inclining  to 
Purple.  After  this  iucceeded  a  fourth  Circuit  or 
Order  of  Green  and  Red  :  The  Green  was.  very 
copious  and  lively,  inclining  on  one  Side  to  Blue, 
on  the  other  to  Yellow.  But  here  was  neither 
Violet,  Blue,  nor  Yellow,  and  the  Red  was  im¬ 
perfect  and  dirty.  Alfo  the  fucceeding  Colours 
became  more  and  more  imperfeCt  and  dilute,  till 
after  three  or  four  Revolutions  they  ended  in  por¬ 
ted  Whitenefs, 

In  Obfervation  the  5  th  and  6th  he  determines 
the  Thicknefs  ot  the  Air  lying  between  the  Glaf¬ 
fes,  by  which  each  Colour  was  produced  :  And  in 
the  7th  gives  a  Table  of  it  in  all  the  Obliquities 
of  the  Angle  of  Incidence  :  (See  Air.)  In  the  9th 
he  fhews*  that  the  Air  between  the  two  ObjeCt 
Glades  exhibited  Rings  of  Colours,  as  well  by 
tranfmitting  Light,  as  by  receding  it;  which  he 
found  by  looking  through  the  Glades.  But  the 
Central  Spot  was  now  White,  and  the  Colours  op- 
pofite  to  thofe  made  by  Reflexion  in  the  former 
Cafes;  i.e.  thofe  Parts  of  the  Glafs  were  now 
Black  which  before  were  White,  vice  verfa  ; 
and  thofe  which  were  then  Red  were  now  Blue, 
which  were  then  Yellow,  were  now  Violet, 

&c. 

\  >■  .  .  i '  ■•* 

.  In  the  1  dth  he  found,  that  by  wetting  the  Ob- 
jeCf  Glafles  V  little,  at  the  Edges,  the  Water  crept 
flowly  in  between  them,  whereby  the  Circles  be¬ 
came  iefs,  and  the  Colours  more  faint;  and  he 
found  the  Diameters  of  the  coloured  Circles  made 
now  by  Water  to  thofe  before  made  by  Air,  to  be 
about  feven  to  eight  ;  and  that  if  any  other  Medi¬ 
um,  more  or  lefs  denfe  than  Water,  becomprefled 
between  the  Glaffes*  their  Intervals  at  the  Rings 
caufed  thereby,  will  be  to  -thofe  .made  by  Air,  as 
the  Sines  measuring  the  RefraCHon  made  out  of 
that  Medium  into  Air. 

,  In  the  lath  he  found,  that  by,  viewing  thefe 
Rings  in  a  darkened  Room,;  they,  became  more  vi¬ 
able  and  diftinCt,  and  appear’d  in  a  greater  Num¬ 
ber. 

•  j 
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i:  In  the  13th  Obfervation  he  found,  that  when 
the  Prifm  was  made  to  turn  round  its  Axis,  fo  that 
all  the  Colours  might  fuccetfively  fall  on  that  Part 
of  the  Paper  which  he  faw  by  Reflection  from 
that  Part  of  the  Glades  where  the  Circles  appear¬ 
ed,  fo  that  all  the  Colours  might  be  facceflively 
refle&ed  from  the  Circles  to  the  Eye  while  it  was 
held  immovable ;  he  found,  I  fay,  that  the  Cir¬ 
cles  which  the  Hed  Light  made,  Iwere  manifeftly 
bigger  than  thofe  made  by  the  Blue  and  Violet  ; 
and  it  was  pleafant  to  fee  them  gradually  fwell  and 
contra#,  according  as  the  Colour  of  the  Light 
was  changed  :  And  in  the  1 4th  Obfervation ,  he 
found  then  the  Contraction  or  Dilatation  of  the 
Colours  was  fwifteft  in  the  Red,  and  flowed:  in 
the  Violet,  and  in  the  intermediate  Colours  had 
intermediate  Degrees  of' Celerity  :  And  he  gives 
you  the  Proportions  in  Numbers  ;  and  he  fhews 
alfo,  that  the  Thicknefs  of  the  Air  between  the 
Glades,  there  where  the  Ring  is  fucceflively  made 
by  the  Limits  of  the  five  principal  Colours  (Red, 
Yellow,  Green,  Blue,  Violet)  in  order,  are  to  one 
tooth  er  very  nearly,  as  the  fix  Lengths  of  a  Chord 


which  found  the  Notes  in  a  fixrh  major  Jol ,  la,  mi, 
fa,  fol,  la.  But  that  it  agrees  better  with  Obfer¬ 
vation  to  lay,  that  the  Thicknefs  of  the  Air  between 
the  Glalfes,  there  where  the  Rings  are  fuccellively 
madeby  theLimitsof  the  feven  Colours,  Red,  O- 
range,  Yellow,  Green,  Blue,  Indico,  and  Violet 
in  order,  are  to  one  another  as  the  Cube  Roots  of 
the  Squares  of  the  tight  Lengths  of  a  Chord, 
whichlound  the  Notes  in  an  Eighth,  as  fol,  la,  fa, 
fol,  la,  mi,  fa,  fol ;  that  is,  as  the  Cube  Roots  of 
the  Squares  of  the  Numbers  1,  •*,  £,  j. 
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‘  Then  in  Obfervation  { 5.  he  manifcfily  fhews 
the  Origin  of  thefe  flings  ;  for  he  found  that  thefe 
JUngs  in  the  preceding  Obfervation,  were  not  of 
various  Colours  like  thofe  made  in  the  open  Air, 
but  appeared  all  over  of  that  Prifmarick  Colour 
only  with  which  they  were  illuminated  ;  and  by 
projecting  the  Prifmarick  Colours  immediately  up¬ 
on  the  piaffes,  he  found  that  the  Light  which  fell 
on  the  .dark  Spaces  which  were  between  the  co¬ 
loured  Rings,  was  tranfmitted  through  the  Glalfes 
without  any  variation  of  Colour,  for  on  a  white 
Papfer  placed  behind,  it  would  paint  Rings  of  the 
fame  Colour  with  thofe  which  were  reflected,  and 
of  the  Bignefs  of  their  immediate  Spaces :  So  that 
’tis  plain,  That  the  Air  between  the  Glaffes,  accord¬ 
ing  to  its  various  Thickjiefs,  is  difpofed  in  fome  Pla¬ 
cet  to  reflet},  and  in  others  to  tYanfmit  the  Light  of 
any  one  Colour  ;  and  in  the  fame  Place  to  reflect  that 
of  one  Colour ,  where  it  tranfmits  that  of  ano¬ 
ther. 

?  ;  •  .  .  ,  4  ‘  j 

In  Obfervation  1 6.  he  found,  that  the  Squares  of 
the  Diameters  of  thefe  Rings  were  in  Arithmeti¬ 
cal  Progreffion.  In  Obfervation  17.  and  18.  he 
confiders  the  Phenomena  arifing  from  the  Colours 
feen  in  Bubbles  of  Water  made  tenacious  by  a 
little  Soap;  and  in  the  19th  he  collects  the  Thick¬ 
nefs  of  the  Water  requisite  to  exhibit  one  and  the 
fame  Colour  at  feveral  Obliquities,  and  exprelfes 
their  Proportions  in  a  Table  :  And  in  the  21ft  Ob¬ 
fervation  he  fhews,  by  help  of  Obfervation  10. 
and  1 6.  the  Thicknefs  which  Plates  of  Mufcovy 
Glafs,  Water,  or  any  other  SuMances,  have,  at 
any  Colour  exhibited  by  them. 

Sir  Ifaac  Newton,  in  the  lid.  Obfervation  of.hig 
Second  Book  of  Of  ticks,  found,  that  a  thin  tran- 
fparent  Body,  -which  is  denfer  than  its  ambient  Me¬ 
dium,  exhibits  more  brisk  and  vivid  Colours  than 
that  which  is  fo  much  rarer :  As  he  particularly  ob- 
ferved  in  the  Air  and  Glafs  ;  for  blowing  Glafs  ve¬ 
ry  thin  at  a  Lamp  Furnace,  thofe  Plates  encom- 
pafled  with  Air  did  exhibit  much  more  Vivid  Co¬ 
lours,  than  thofe  of  Air  made  thin  between  two 
Glaffes  :  Vid.  Obferv.  1 .  and  4.. 

i  •:  1  ‘  • 

And  he  fhews  farther,  that  fince  by  his  1  oth 
Obfervation,  the  Thicknefs  of  Air  to ‘the  Thicknefs 
of  Water,  which  between  the  fame  Giafles  exhi¬ 
bited  the  fame  Colour,  was  as  4  to  3  ,  and  fince  ic 
appears  (by  the  21ft  Obfervation)  that  the  Colours 
of  thin  Bodies  are  not  varied  by  varying  the  Am¬ 
bient  Medium  ;  therefore  theThicknefs  of  a  Bubble 
of  Water  exhibiting  any  Colour,  will  be  f  of  the 
Thicknefs  of  Air  producing  the  fame  Colour .  And 
fo  according  to  Obfervation  21.  the  Thicknefs  of 
a  Plate  of  Glafs,  whofe  Refraction  of  the  mean 
Refrangible  Ray  is  mea fared  by  the  Proportion  of 
the  Sines  of  31m  2  0,  may  be  \ -  of  the  Thicknefs' 
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cf  Air  producing  the  lame  Colours,  and  the  like 
of  other  Mediums.  And  on  thefe  Grounds  the 
Excellent  Author  gives  a  Table  ,  wherein  the 
Thicknefs  of  Air,  Water,  and  Glafs,  at  which 
■each  Colour  is  moft  intenfe  and  fpecifick,  is  ex- 
prelfed  in  Parts  of  an  Inch  divided  into  ioooooo 
equal  Parts.  And  by  means  of  this  Table  he 
lhews  how  to  conjecture  -at  the  Bignefs  of  the 
Parts  ot  Natural  Bodies  by  their  Colours. 


Clouds  or  Mifts  :  And  for  the  moft  fart  Spaces  void 
cf  both  Air  and  hVater,  but  jet  perhaps  not  void  of 
i  all  Subfance,  between  the  Parts  of  hard  Bodies. 

PROP.  IV. 

The  Parts  of  Bodies  and  their  Int  erf  ices ,  mufl  not 
be  lefs  than  of  fome  definite  Bignefs ,  to  tender  them 
coloured  and  opake. 


In  the  24th  Obfervation  he  takes  Notice  ttf  foriie- 
thing  very  odd  and  furpriling  j  and  that  is;  that 
Bubbles  of  Water,  or  of  Glafs,  and  Plates  of 
Mufcovy  Glafs,  which  are  not  quite  thin  enough 
to  reprelent  the  various  Colours  above-mentioned, 
yet  when  look’d  on  through  a  Prifm,  fhould  ap¬ 
pear  adorn’d  with  Rings  or  tVavings  ;  whereas  a 
prifm  ufually  makes  Objeds  appear  coloured  only 
where  they  are  terminated  with  ShadoWs,  or  Have 
Parts  unequally  Luminous:  And  the  Reafon  of 
this  he  explains  largely  at  p.  42.  43,  &c.  of 
Book  the  2d,  Part  2d.  And  from  the  whole  he 
effectually  proves  thofe  Properties  of  Light  above 
difcovered  to  be  connate  with  the  Rays  and  immu¬ 
table  ;  and  confequently  that  all  the  Productions 
and  Appearances  of  Colours  in  the  World,  are 
derived  not  from  any  Phylical  Change  caufed  in 
the-Light  by  Refradion  or  Reflexion,  but  only 
from  the  various  mixtures  or  feparauions  of  Rays 
by  virtue  of  their  different  Refrangibility  or  Re¬ 
flexibility.  And  in  this  RefpeCt  the  Science  of 
Colours  becomes  a  Speculation  as  truly  Mathema¬ 
tical  as  any  other  Part  cf  Opticks,  fo  far  as  they 
depend  upon  the  Nature  of  Light,  and  are  not 
produced  or  altered  by  the  Power  of  Imagi¬ 
nation,  or  by  ftriking  or  prefling  the  Edges. 

Then  in  the  following  Part  of  the  Second  Book 
he  confiders  the  Phenomena  of  the  permanent  Co¬ 
lours  of  Natural  Bodies,  and  the  Analogy  between 
them,  and  the  Colours  of  thin  tranlparent  Plates  : 
And  having  before  fhewn,  That  Bodies  appear  of 
divers  Colours ,  according  ds  the y  are  difpofed  to  re  field 
mofl  copioufiy  the  Pays  originally  indued  with  thefe 
Colours ;  he  proceeds  to  examine  their  Conftituti- 
ons,  and  tofhew  the  Reafon  of  their  thus  reflect¬ 
ing  lome  Rays  more  copioufly  than  others  ;  which 
he  doth  in  the  following  Propofitions. 

.  PROP.  I. 

Thofe  Superficies  of  tranfparent  Bodies  refleCt  the 
greatefi  Quantity  of  Light,  which  have  the  greatefl 
refraCting  Power  :  That  is,  which  intercede  Medi¬ 
ums  which  differ  moft  in  their  refraCtive  Denfi- 
ties.  And  in  the  Confines  of  equally  refraCting 
Mediums  there  is  no  Reflexion. 

PROP.  II. 

The  leaf  Particles  of  almofi  all  Natural  Bodies  are 
in  fome  me  fure  tranfparent ;  and  the  Opacity  of  thofe 
Bodies  arifeth  from  the  Multitude  of  Reflexions 
caufed  in  their  interned  Parts. 

PROP.  III. 

Between  the  Parts  of  opake  and  coloured  Bodies  are 
many  Spaces,  either  empty,  or  replenifdd  with  Medi¬ 
ums  of  other  Denfities  ;  di  Heater  between  the  tinging 
Corpufcles  with  which  any  Liquor  is  impregnated ; 
Air  between  the  Aqueous  Globules  that  conftitute 


PROP.  V. 

The  tranfparent  Parts  cf  Bodies,  according  fo  their 
fever al  Si\es,  muf  reflect  Rays  of  one  Colour ,  and 
tranfmit  thofe  of  another, on  the  fame  Grounds  that  thin 
Plates  or  Bubbles  do  refled,  or  tranfmit  thofe  Rays. 
And  this  I  take  to  Be  the  Ground  of  all  Colours. 

For  if  a  thin’d  or  plated  Body,  which  being  of 
an  even  Thicknefs,  appears  all  over  of  an  uniform 
Colour,  fhould  be  flic  into  Threads,  or  broken 
into  Fragments  of  the  fame  Thicknefs  with  the 
Plate;  I  fee  no  Reafon  why  every  Thread  or  Frag¬ 
ment  fhould  not  keep  its  Colour,  and  confequent¬ 
ly,  why  an  Heap  of  thofe  Threads  or  Fragment^ 
fhould  not  conftitute  a  Mafs  or  Powder  of  the 
fame  Colour  which  the  Plate  exhibited  before  it 
was  broken. 

And  the  Parts  of  all  Natural  Bodies  being  like 
fo  many  Fragments  of  a  Plate,  muft  on  the  fame 
Grounds  exhibit  the  fame  Colours  ;  and  that  they 
do  fo,  will  appear  by  the  Affinity  of  their  Proper¬ 
ties.  The  finely  coloured  Feathers  of  fome  Birds, 
and  particularly  thofe  of  Peacocks  Tails,  do  in 
the  very  fame  Part  of  the  Feather  appear  of  feveral 
Colours  in  feveral  Pofitions  of  the  Eye,  after  the 
very  fame  manner  that  thin  Plates  were  found  to 
do  in  the  7th  and  1 9th  ObfervationS  ;  and  there¬ 
fore  arife  from  the  Thinnefs  of  the  tranfparent 
Parts  of  the  Feathers ;  that  is,  from  the  Slender- 
nefs  ol  the  very  fine  Hairs,  or  Capillamenta,  which 
gretov  out  of  the  Sides  of  the  grofler  later. d  Bran¬ 
ches  or  Fibres  of  thofe  Feathers.  And  to  the  fame 
Purpofe  it  is,  that  the  Webbs  of  fome  Spiders,  by 
being  fpun  very  fine,  have  appeared  coloured;  as 
fome  have  obferved  ;  and  that  the  coloured  Fibres 
of  fome  Silks,  by  Varying  the  Pofition  of  the  Eye, 
do  vary  their  Colour :  Alfo  the  Colours  of  Silks, 
Cloths,  and  other  Subftances  which  Water  or  Oil 
tan  intimately  penetrate,  become  more  faint  and 
Gbfcure  by  being  immerged  in  thefe  Liquors,  and 
recover  their  Vigour  again  by  drying,  much  after 
the  manner  of  the  thin  Bodies  mentioned  in  the 
1  oth  and  1 2th  Obfervations.  Leaf  Gold,  fome 
forts  of  painted  Glafs,  the  Infufion  of  Lignum 
Nephriticum,  and  fome  other  Subftances,  refled: 
one  Colour  and  tranfmit  another,  like  thin  Bodies 
in  the  9th  and  20th  Obfervations:  And  fome  of 
thofe  coloured  Powders  which  Painters  ufe,  may 
have  their  Colours  a  little  changed,  by  being  very 
elaborately  and  finely  ground.  Where  I  fee  not 
what  can  bejuftly  pretended  for  thofe  Changes, 
befides  the  breaking  of  their  Parts  into  lefs  Parts 
by  that  Contrition,  after  the  fame  manner  that  the 
Colour  of  a  thin  Plate  is  changed  by  varying  its 
Thicknefs.  For  which  Reafon  alfo  it  is,  that  tht 
coloured  Flowers  of  Plants  and  Vegetables,  by 
being  bruifed,  ufually  become  more  tranfparent 
than  before,  or  at  leaft  in  fome  Degree  or  other 
change  their  Colours.  Nor  is  it  much  lefs  to  this 
Purpofe,  that  by  mixing  divers  Liquors,  very  odd 
and  remarkable  Produdions  of  Colours  may  be 

effeded  ; 
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cffe&ed  ;  of  which  no  Caufe  can  be  more  obvious 
and  rational,  than  that  the  faline  Corpufcles  of  one 
Liquor,  do  varioufly  ad  upon  or  unite  with  the 
tinging  Corpuicles  of  another,  fo  as  to  make  them 
twell  or  ftirink,  (whereby  not  only  their  Bulk,,  but 
their  Denfity  alio  may  be  changed  ; )  or  to  divide 
them  into  fmaller  Corpufcles,  (whereby  a  coloured 
Liquor  may  become  tranfparent ;  )  or  to  make  ma¬ 
ny  of  them  affociate  into  one  Clufter,  whereby 
two  tranfparent  Liquors  may  compofe  a  colour’d 
one.  For  we  fee  how  apt  thofe  faline  Msnfiruums 
are  to  penetrate  and  dilfolve  Subftances  to  which 
they  are  applied,  and  fome  of  them  precipitate 
what  others  dilfolve. 

In  like  manner  if  we  confider  the  various  Phe¬ 
nomena  of  the  Atmofphere,  we  may  obferve,  that 
when  Vapours  are  railed  they  hinder  not  the  Trani- 
parency  of  the  Air,  being  divided  into  Parts  too 
fmall  to  caufe  any  Reflexion  in  their  Superficies. 
But  when,  in  order  to  compofe  Drops  of  Rain, 
they  begin  to  coalefce,  and  to  conftitute  Globules 
of  all  intermediate  Sizes,  thofe  Globules,  when 
they  become  of  a  convenient  Size  to  refled  fome 
Colours  and  tranfmit  others,  may  conftitute  Clouds 
of  various  Colours  according  to  their  Sizes.  And 
I  fee  not  what  can  be  rationally  conceived  in  fo 
tranfparent  a  Subftance  as  Water  for  the  Produdi- 
on  of  thefe  Colours,  befides  the  various  Sizes  of 
its  Fluid  and  Globular  Particles. 

PROP.  VI. 

The  Parts  of  Bodies  on  which  their  Colours  defend , 

are  denfer  than  the  Medium  which  pervades  their 

InterJIices. 

This  appears  by  confidering  that  the  Colour  of 
a  Body  depends  not  only  on  the  Rays  which  are 
incident  perpendicularly  on  its  Parts,  but  on  thofe 
alfo  which  are  incident  at  all  other  Angles :  And 
that  according  to  the  7th  Obfervation,  a  very  lit¬ 
tle  Variation  of  Obliquity  will  change  the  refled- 
ed  Colour,  where  the  thin  Body  or  fmall  Particle 
is  rarer  than  the  Ambient  Medium,  infomuch  that 
fuch  a  fmall  Particle  will  at  diverfely  oblique  Inci¬ 
dences  refled  all  forts  of  Colours  in  fo  great  a  Va¬ 
riety,  that  the  Colour  refulting  from  them  all, 
confufedly  refleded  from  a  Heap  of  fuch  Parti¬ 
cles,  muft  rather  be  White  or  Grey  than  any  other 
Colour,  or  at  beft  it  muft  be  but  a  very  imperfed 
and  dirty  Colour  :  Whereas  if  the  thin  Body  or 
fmall  Particle  be  much  denfer  than  the  Ambient 
Medium,  the  Colours,  according  to  the  1 9th  Ob¬ 
fervation,  are  lo  little  changed  by  the  Variation  of 
Obliquity,  that  Rays  which  are  refleded  leaft  ob¬ 
liquely,  may  predominate  over  the  reft  fo  much  as 
to  caufe  a  Heap  of  Particles  to  appear  very  intenfe- 
ly  of  their  Colour.  It  conduces  alfofomething  to 
confirm  this  Prop.  That  according  to  Obfervation 
21.  the  Colours  exhibited  by  the  denfer  thin  Body 
within  the  rarer,  arc  more  brisk  than  thofe  exhi¬ 
bited  by  the  rarer  within  the  more  denfe. 

PROP.  VII. 

The  Bignefs  of  the  component  Parts  of  Natural  Bo - 
dies  may  he  conjectured  by  their  Colours. 

For  finee  the  Parts  of  thefe  Bodies,  by  Prop.  5. 
do  moft  properly  exhibit  the  fame  Colours  with  a 
Plate  of  equal  Thickneis,  provided  they  have  the 
fame  refradive  Denfity ;  and  fince  their  Parts  feetn 
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for  the  moft  part  to  have  much  the  fame  Denfity 
with  Water  or  Glals,  as  by  many  Circumftances 
is  obvious  to  colled  -y  to  determine  the  Sizes  of  thele 
Parts,  you  need  only  have  recourle  to  the  preced¬ 
ing  Tables,  where  the  Thicknefs  of  Water  or 
Glafs  exhibiting  any  Colour  is  exprefs’d.  Thus, 
If  it  were  defired  to  know  theDiamererof  a  Cor- 
pufcle,  which  being  of  equal  Denfity  with  Glafs, 
fhall  refled  Green  of  the  third  Order ;  (and  what 
the  Meaning  of  thefe  Orders  are,  I  have  explained 
above  under  Sir  Ifaacs  4th  Obfervation  : )  The 
Number  in  the  Table  will  be  1 6y,  which  fhews  it 
1 6j: 

to  be  - - Parts  of  an  Inch.  And  from  that 

1 00000 

4th  and  his  1 8th  Obfervations,  he  gathers  thefe 
Particulars. 

i.  That  Scarlets,  and  other  Reds,  Oranges ,  and 
YeHowSy  if  they  be  pure  and  intenfe,  are  moft  pro¬ 
bably  of  the  fecond  Order  :  Thofe  of  the  firft  and 
third  alfo  may  be  pretty  good,  only  the  Yellow  of 
the  firft  Order  is  faint,  and  the  Orange  and  Red 
of  the  third  Order  have  a  great  Mixture  of  Blue 
and  Violet* 

1.  There  may  be  good  Greens  of  the  fourth  Or¬ 
der,  but  the  pureft  are  of  the  third.  And  of  this 
Order  the  Green  of  all  Vegetables  feems  to  be, 
partly  becaufe  of  the  Intenfenefs  of  their  Colours, 
and  alfo  that  when  they  wither,  fome  of  them 
turn  to  a  greenilh  Yellow,  others  to  a  moreper- 
te&  Yellow  or  Orange,  or  perhaps  to  Red,  pal¬ 
ling  firft  through  all  the  aforefaid  intermediate  Co¬ 
lours.  Which  Changes  leem  to  be  effected  by  the 
exhaling  of  the  Moifture,  which  may  leave  the 
tinging  Corpufcles  more  denfe ,  and  fomething  alfo 
augmented  by  the  Accretion  of  the  Oily  and  Ear¬ 
thy  Part  of  that  Moifture.  Now  the  Green  is 
without  doubt  of  the  fame  Order  With  thofe  Co¬ 
lours  into  which  it  changes,  becaufe  the  Changes 
are  gradual,  and  thele  Colours,  though  ufuallynop 
very  full,  yet  are  often  too  full  and  lively  to  be  of 
the  fourth  Order. 

5.  Blues  and  Bui  pies  may  be  either  of  the  fecond 
or  third  Order,  but  the  beft  are  of  the  third. 
Thus  the  Colour  of  Violets  feems  to  be  of  that 
Order,  becaufe  their  Syrup  by  Acid  Liquors  turns 
Ppdt  and  by  Urinous  and  Alkalizate  turns  Green. 
For  fince  ’tis  the  Nature  of  Acids  to  dilfolve  and 
attenuate,  and  of  Alkalies  to  precipitate  and  in- 
craflate;  if  the  Purple  Colour  of  the  Syrup  was 
of  the  fecond  Order,  an  Acid  Liquor,  by  attenu¬ 
ating  its  tinging  Corpufcles,  would  change  it  to  a 
Red  of  the  firft  Order  ;  and  an  Alkali,  by  incraf- 
faring  them,  would  change  it  to  a  Green  of  the  fe¬ 
cond  Order:  Which  Red  and  Green,  efpecially 
the  Green,  leem  too  imperfecft  to  be  the  Colours 
produced  by  thefe  Changes.  But  if  the  faid  Pur¬ 
ple  be  fuppoled  to  be  of  the  third  Order,  its 
Change  to  Red  of  the  fccond,  and  Green  of  the 
third,  may  without  any  Inconveniency  be  allowed. 

If  there  be  any  Body  of  a  deeper  and  lefs  red- 
dilh  Purple  than  that  of  Violets,  ’tis  probable  its 
Colour  is  that  of  the  fecond  Order. 

The  Blue  of  the  firft  Order,  though  very  faint 
and  little,  may  poflibly  be  the  Colour  of  fome 
Subftances  ;  and  particularly  the  Azure  Colour  of 
the  Sky  feems  to  be  of  this  Order.  For  all  Va¬ 
pours,  when  they  begin  to  condenfe  and  coalefce 
into  fmall  Parcels,  become  firft  of  that  Bignefs 
whereby  luch  an  Azure  muft  be  reflected  before 

they 
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they  can  conftitutc  Clouds  of  others  Colours 
And  io  this  being  the  firft  Colour  which  Vapours 
begin  to  refiebf,  it  ought  to  be  the  Colour  ol  the 
fineft  and  molt  tranfparent  Skies  in  which  Vapours 
are  not  arrived  to  that  Groffnefs  requifite  to  re 
fled  other  Colours,  as  we  find  it  by  expe¬ 
rience. 


COL 


its  Particles,  that  they  may  exhibit  the  fame  Co¬ 
lours  with  thofe  of  Bubbles  of  Water,  ought  to 
be  lefs  than  the  Thicknefs  of  the  Skin  of  thofe  Bub¬ 
bles  in  the  Ratio  of  a  to  7. 

Whence  *tis  poffible,  that  the  Particles  may  be  as 
|  little  as  the  Particles  of  fome  tranlparenc  and  vo¬ 
latile  Fluids,  and  yet  refled  the  White  of  the  firft 
I  Order. 


4.  Whitenefs,  if  moft  intenfe  and  luminous  is 
that  of  the  firft  Order  ;  if  lefs  ftrong  and  lumi¬ 
nous,  ’tis  a  Mixture  of  the  Colours  of  feveral  O 
dcrs  Of  this  laft  kind  he  takes  the  Whitenefsof 
froth  Paner,  Linen  and  moft  white  Subftances  to 
be:  and  of  the  former  that  of  whiteMetals.  For  fince 
the  denfeft  of  Metals  (Gold)  if  foliated,  is  tram- 
parent,  and  that  ail  Metals  become  tranlparent  by 
being  diftolved  in  Menftruums,  or  by  being  vitrifi¬ 
ed  the  Opacity  of  white  Metals  anfeth  not  from 
this  Denfity  alone  :  They  being  lefs  denfe  than 
Gold,  would  be  more  tranfparent  than  it,  did  not 
fome’ other  Caufe  concurr  with  their  Denfity  to 
make  them  opake.  And  this  Caufe  he  takes  to  be 
fuch  a  Bignefs  of  their  Particles  as  fits  themtore- 
fled  the  White  of  the  firft  Order:  For  if  they  be 
of  osher  Thickneftes,  they  muft  refledt  other  Co¬ 
lours,  as  is  manifeft  by  the  Colours  which  appear 
upon  hot  Steel  in  tempering  it,  and  fometimes  up¬ 
on  the  Surface  of  melted  Metals  in  the  Skin  or 
Scoria  which  arifes  upon  them  in  their  cooling. 
And  as  the  white  of  the  firft  Order  is  the  ftrong- 
eft  which  can  be  made  by  Plates  of  tranfparent 
Subftances,  fo  it  ought  to  be  ftronger  in  the  denfer 
Subftances  of  Metals  than  in  the  Rarer  of  Air, 
Water  and  Glafs.  Nor  doth  he  fee  but  that  Me- 
tallick  Subftances  of  fuch  a  'Thicknefs  as  may  fit 
them  to  refled  the  white  of  the  firft  Order,  may 
by  reafon  of  their  great  Denfity  (according  to 
Prop.  1)  refled  all  the  Light  incident  upon  them, 
and  fo  be  as  opake  and  lplendent  as  ’tis  poflible  for 
any  Body  to  be.  Gold  or  Copper  mix’d  with  lefs 
than  half  their  Weight  of  Silver,  Tin  or  Regulus 
of  Antimony,  either  in  Fufion  or  amalgamated  with 
a  verv  little  Mercury  become  white ;  which  fhews 
both  that  the  Particles  of  white  Metals  have  much 
more  Superficies,  and  fo  are  f\ mailer  than  thofe  of 
Gold  and  Copper;  and  alfo  that  they  are  fo  opake 
as  not  to  fuller  the  Particles  of  Gold  or  Copper  to 
fhine  through  them  :  Nor  is  it  to  be  doubted  but 
that  the  Colours  of  Gold  and  Copper  are  of  the 
fecond  Order,  or  of  the  third,  and  therefore  the 
Particles  of  white  Metals  cannot  be  much  bigger 
than  is  requifite  to  make  them  refled  the  White  of 
the  firft  Order.  The  Volatility  of  Mercury  argues 
that  they  are  not  much  bigger ,  nor  may  they  be 
much  lefs  left  they  lofe  their  Opacity,  and  become 
either  tranfparent  as  they  do  when  attenuated  by 
Vitrification,  or  by  Solution  in  Meftruums  ;  or 
Black  as  they  do  when  ground  fmaller,  by  rub- 
ing  Silver,  Tin,  or  Lead  on  other  Subftances  to 
draw  black  Lines.  The  firft  and  only  Colour 
which  white  Metals  take  by  ^grinding  their  Parti¬ 
cles  fmaller  is  Black. ;  and  therefore  their  White 
ou°ht  to  be  that  which  borders  upon  the  black 
Spot  in  the  Centre  of  the  Rings  of  Colours  menti¬ 
oned  in  the  preceding  Obfervation ;  that  is,  the 
White  of  the  firft  Order  :  But  if  you  would  hence 
gather  the  Bignefs  of  Metallick  Particles,  you  muft 
allow  for  their  Denfity  For  were  Mercury  tranf¬ 
parent  -its  Cenfity  is  fuch,  that  the  Sine  of  Inci¬ 
dence  unon  it  (by  Sir  Computation) 

would  be  to  the  Sine  of  its  Refraction,  as  71  to 
to  or  as  7  to  x.  And  therefore  the  Thicknefs  of 


5.  For  the  Produdion  of  BUcknefi  (he  (hews) 
that  the  Corpufcles  muft  be  lefs  than  any  of  thofe 
which  exhibit  any  other  Colours,  becaufe  at  all 
greater  Sizes  of  Particles  there  is  too  much  Light 
refleded  to  conftitute  this  Colour :  But  if  they  be 
fuppofed  a  little  lefs  than  is  requifite  to  refled  the 
White  and  very  faint  Blue  of  the  firft  Order,  they 
will,  according  to  Obfervation  4,  8,  17,  and  18, 
refled  fo  very  little  as  to  appear  intenfely  black  ; 
and  yet  may  perhaps  varioufly  refrad  it  to  and  fro 
within  themfelves  lo  long,  until  it  happen  to  be 
ftifled  and  loft,  by  which  means  they  will  appear 
black  in  all  Pofitions  of  the  Eye  without  any  Tranf- 
parence.  And  from  hence  may  be  underftood  why 
Fire,  and  that  more  fubtle  Diffolver  Putrefaction, 
by  dividing  the  Particles  of  Subftances,  turn  them 
to  Black :  Why  fmall  Quantities  of  black  Subftan¬ 
ces  impart  their  Colour  very  freely  and  intenfely 
to  other  Subftances  to  which  they  are  applied,  the 
Minute  Particles  of  thefe,  by  reafon  of  their  very 
great  Number,  eafily  over-fpreading  the  grofs  Par¬ 
ticles  of  others  :  Why  Glafs,  ground  very  elabo¬ 
rately  with  Sand  on  a  Copper  Plate  till  it  be  well 
polilhed,  makes  the  Sand,  together  with  what  is 
worn  off  from  the  Glafs  and  Copper,  become  ve¬ 
ry  Black  :  Why  black  Subftances  do  fooneft  of  all 
others  become  hot  in  the  Sun’s  Light,  and  burn  ; 
(which  Efled  may  proceed  partly  from  the  Multi¬ 
tude  of  Refradions  in  a  little  Room,  and  partly 
from  the  eafy  Commotion  of  fo  very  fmall  Parti¬ 
cles  : )  And  why  Blocks  are  ufually  enclined  a  lit¬ 
tle  to  a  bluilh  Colour  ;  for  that  they  are  fo,  may 
be  feen  by  illuminating  whitePaper  by  Light  re¬ 
fleded  from  black  Subftances,  when  the  Paper  will 
ufually  appear  of  a  bluilh  White:  AndtheRealbn 
is,  becaufe  black.  Borders  on  the  obfeure  Blue  of 
the  firft  Order  in  the  1 8th  Obfervation,  and  there¬ 
fore  refleds  more  Rays  of  that  Colour  than  any 
other. 

The  Senfations  of  different  Colours  leem  to  arile 
from  henee,  That  feveral  forts  of  Rays  do  make 
Vibrations  of  feveral  Bignefles,  which,  according 
to  their  Magnitudes,  do  excite  Senfations  of  feve¬ 
ral  Colours  ;  much  after  the  manner  that  the  Vi¬ 
brations  of  the  Air,  according  to  their  feveral  Big- 
neffes,  do  excite  Senfations  of  different  Sounds. 
And  in  particular ’tis  probable,  that  the  moft  refran^ 
gible  Bays  excite  the  fhorteft  Vibrations,  and  fo 
prouce  the  Senfation  of  a  deep  Violet  Colour ;  and 
that  the  lejl  refrangible  Bay*  excite  the  largefi  Vi¬ 
brations,  and  fo  produce  the  Senfation  of  a.  deep 
Bed  :  And  that  the  feveral  intermediate  forts  of 
Rays  do  excite  Vibrations  of  feveral  intermediate 
Bigneffes,  and  thereby  produce  the  Senfations  of 
the  feveral  interme  diate  Colours. 

And  ’tis  probable  alfo,  that  the  Harmony  and 
Difcord  of  Colours  (for  fome  Colours,  as  that  of 
Gold,  Yellow,  and  Indieo,  are  agreeable  to  the 
Eyes,  and  fome  not)  arife  from  the  Proportions  of 
thefe  Vibrations  propagated  through  the  Fibres  of 
theOptick  Nerves  into  the  Brain,  juft  as  the  Har¬ 
mony  and  Difcoiff  of  Sounds  arifes  from  the  Vi- 

He 
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brations of  the  Air:  See  Newton’s  Opticks,  at  the 
End. 

He  (hews  alfo  there  at  the  lift  Query,  That  to 
the  Production  of  all  the  Varieties  of  Colours ,  and 
the  various  Degrees  of  Bpfrangibility  of  the  Rays 
of  Light,  there  is  nothing  moreneceifary  than  that 
the  Rays  of  Light  be  tmall  Bodies  or  Particles 
of  different  Magnitudes.  Ih cleafl  Size  of  which 
conftiture  a  deep  Violet  Colour ;  as  being  the  moft 
dark  and  languid  of  all  others,  and  as  being  moft 
turned  out  of  their  Way  by  the  Adion  of  refrading 
Surfaces  upon  them.  And  the  other  Sizes  of  the 
Rays  of  Light  according  as  they  encreafe  in  Mag¬ 
nitude,  do  exhibit  ftronger  and  brighter  Colours ,  as 
Blue,  Green ,  Yellow  and  Bed,  and  are  in  proportion 
to  their  Bignefs,  lefs  and  lefs  capable  of  being  re- 
fraded  or  turned  out  of  their  Way. 

COLOURS.  Dr.  Hook  in  his  Oper.  Pofl.  p.  54. 
from  the  Apparition  of  Colours  in  the  :  triangular 
or  Hetcangular  StirU  of  Chryfta!,  where  a  love- 
ly  Variety  of  Colours  is  producd^  in  a  AVay  dir- 
ferent  quite  from  that  which  Nature  takes  in  the 
Generation  of  Colours  in  other  Bodies,  as  in 
Flowers,  Blood,  Metals,  (Sc.  He  concludes, 
that  all  other  Hypothecs  of  Colours  are  over¬ 
thrown,  and  that  nothing  befides  a  Befraftion , 
which  it  confider able  enough  to  obligate  the  Pulfe  of 
Light,  is  neceflary  for  the  Produdion  of  Co¬ 
lours. 

COMBARONS  are  the  Fellow-Barons  or  Com¬ 
monalty  of  the  Cinque-Ports,  of  the  two  Ancient 
Towns,  and  their  Members.  The  Members 
that  reprefent  them  in  the  Houfe  of  Commons  are 
called  Barons  of  the  Cinque- Ports. 

COMBINATION  of  Quantities  is  defined  by 
Mr.  Strode  in  his  Treatife  on  this  Subjed  printed, 
London,  1678.  to  be  the  many  feveral  Ways  one 
may  take  any  Number  of  Quantities,  without  hav¬ 
ing  any  Refped  to  their  Places. 

Col.  Thomycroft’s  Treatife  of  Combinations  from 
Philo.  Tranf.  N.  299.  in  which  the  whole  Affair 
of  Combinations  and  Alternations  is  improved 
and  compleated. 

And  Firfl,  He  premifes. 

That  as  in  the  Notation  of  Powers, 

Ibbcc  is  defign’d  by  a*  b'  c2 ,  and  univerfally 
p  times  the  Pofition  of  r,  by  aP,  (Sc.  fo  in  Things 
expos’d  likewife,  (unlefs  where  ’tis  propos’d  they 
fhould  be  all  different)  which  Indices,  as  they 
Have  here  no  relation  to  Powers,  but  exprefs  only 
the  Occurrences  of  thofe  Things  to  which  they  re- 
fpediveiy  belong,  I  therefore  call  Indices  of  Oc¬ 
currences. 

zdly,  That  as  often  as  I  {hall  hereafter  mention 
the  Combination  and  Alternations  of  the  p$  rs  or 
ji  (which  confider’d  by  themfelves  are  capable  of 
no  Variation)  I  mean  of  thofe  Things  whofe  In¬ 
dices  they  are.  # 

idly.  That  m  is  generally  put  for  the  whole 
Number  of  Things  expos’d,  whether  all  different 
or  not,  /.  e.  equal  to  the  Sum  of  their  Indices;  and 
n  for  fuch  a  number  of  them  as  each  Combination 
and  Alternation  muft  confift  of,  (unlefs  prefuppos’d 
equal) ;  which  explains  what  is.  hereafter  Meant 
by  the  Combinations  and  Alternations  of  m  Things 
taken  n  and  n,  or  of  m  Things  taken  m  and  m  ; 
and  the  like  Expreflion,  by  whatever  Symbols  the 
Number  of  Things  out  of  which  the  Combinations 
and  Alternations  are  to  be  made,  or  of  which  they 
are  to  confift,  may  be  defign’d. 

Voi  II. 


a  a  a  a 


Lemma  I. 

If  in  a  right  Line,  at  any  Diftances,  be  plac’d 
any  number  of  Things,  abed,  (Sc.  the  Number 
of  the  Intervals,  a  b,  b  c,  c  d,  (Sc.  terminated 
each  by  two  adjacent  Things,  is  one  lefs  than  the 
Number  of  Things. 

For  whereas  every  Interval  is  terminated  by  two 
adjacent  Things,  if  to  any  Number  of  Things  be 
added  one  Thing  more,  one  Interval  only  is  there¬ 
by  added.  Q.E.  D. 

Lemma  II. 

The  Number  of  the  Alternations  of  m  Things 
abed,  (Sc.  different  each  from  other,  taken  m 
and  m,  is  m  times  the  Number  of  the  Alterna¬ 
tions  of  m — 1  Things  ab  c,  taken  m • — 1  and 
m — 1. 

For  (by  Lemma  I.)  the  laft  Letter  d,  befides  the 
Pofition  it  hath,  may  have  m  —  2  Pofirions,  vi%.  in 
the  Intervals  which  are  between  m  —  1  things 
a  b  c ;  but  it  may  alfo  have  one  more,  for  it  may 
be  put  firft  of  all,  it  may  therefore  have  m  pofiri- 
ons  j  and  thofe  in  all  the  different  Orders,  where* 
of  m  —  1  things  are  capable,  which  being  all 
the  poflible  Pofirions  of  d,  in  all  the  Varieties  of 
a  b  c,  is  all  the  Variety  whereof  the  whole  Num¬ 
ber  of  things  expofed  abed,  (Sc.  is  capablee 
&  &  D. 

r.  .  > 

Lemma  IIL 

The  Number  of  the  Alternations  of  m  things 
abed,  (Sc.  different  each  from  other,  taken  m 
and  m,  is  equal  to  m  x  m  —  1  xm  rn  —  %  x  nt 
—  3  Xm  —  4,  (Sc.  continu’d  to  m  places. 

For  let  m  O  exprefs  the  Number  of  the  Alter¬ 
nations  of  m  things  different  each  from  other  j 

m  —  1  O,  of  m  —  1  things,  and  the  like. 

*Tis  evident,  that  if  m  ==  1,  it  will  be  wO~ 
m ;  for  there  can  be  but  one  Order  of  one 
thing. 

And  if  m  be  greater  than  Unity,  then  it  will 
be  (by  Lem.  2.)  mO~m  x  m  —  1  O  =  w  x 
m  —  1  x  m  —  2  O  —  m  x  rn  —  ix  m—  £ 

*  171  “7“  3  &  —  7  rill  we  have  an  Equation 
confifting  of  m  places  ;  i.  e.  —  m  x  m _  1  x 

m  —  z  x  m  —  ix,  (Sc.  continu’d  to  m  places. 

£.  E.  D.  r 

Lemma  IV. 

If  m  a  exprefs  the  Number  of  the  Alternations 
of  m  things  aP,  bp,  cP,  dp,  eq,  fr9  (Sc.  taken  m 
and  m;  and  a  the  Number  of  p*t  #  the  Nujn<= 
berof  y  the  Number  of  r*f  it  will  be. 
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m  —  rn  —  i  x  m  —  i  x  m  —  3  x  m  4 


x  m  x  5  x,  &c.  continu’d  to  m  places. 


ttl  CO 


f  x7- ,  C:. .  X  ?  X  2  - 1 tp*.  6  xrxr-i'x,  >  each  Series  continued  to/,  r, 

££c.  places  refpeAively. 


For  the  number  of  the  Alternations  of  any  Num¬ 
ber  of  things,  however  divided  into  Parts,  is  pro- 
dued  by  a  continual  Multiplication  of  the  Alter¬ 
nations  ol  thofe  things  amongft  themfelves  refpe- 
Aively,  which  compofe  each  Part,  into  the  Num¬ 
ber  of  their  Altei nations  one  amongft  the  other  ; 
i  C'  in  the  prefect  Cafe  (the  feveral  Occurrences 
being  fuppofed  to  compole  the  feveral  Parts,  and 
conlequently  the  Number  of  the  Alternations  of 


the  things  compofing  each  Part  equal  to  Unity) 
m  a  z=:i o  the  Number  of  the  Alternations  of  the 
things  compofing  the  Parts  one  amongft  the  other  ; 
but  the  Number  of  their  Alternations  one  amongft 
the  other,  is  the  fame  in  this  Cafe,  as  if  the  things 
expos’d,  being  all  different,  were  divided  into  the 
fame  Parts ;  for  the  things  which  compofe  each 
Part  in  both  Cafes,  are  different  from  the  reft  of 
the  things  expos’d  ;  i.  e.  by  Lem •  3. 


rn  x  m  —  i  x  m  —  i  x  m  —  3  x  m  - —  4  x  ^  — ’  5  continued  to  m  places. 


tn  (o  — - 


p  x  p  —  1  x  p  —  z  x,  &c.\  *  x  q  x  q  ~~~  i  x,  x  r  xr  *  C^c.j  y  each  Series  conti¬ 

nued  to  p,  <[i  r  places  refpeAively.  E.  E>. 

For  if  the  things  expos’d  be  divided  in  two 


Lemma  V. 

The  Number  of  the  Cofnbinations  of  m  things 


parts,  vi in  the  Bjitio  of  n  and  m  —  n,  ’tis  evi¬ 
dent  that  their  different  Combinations  taken  n 
and  v,  are  produc’d  by  the  Alternations  of  the 


rences 


are  n  and  m  — n  — 


n  x  n 


abed,  &c.  different  each  from  other,  taken  n  compofing  the  parts  one  amongft  the  other :  And 
m  <m  —  1  x  ,($c.  therefore  the  Number  of  thofe  —  to  the  Number  of 

and  n,  is  equal  to  nxn. —  j  xn  —  2xw^— 3X,  fife.  thefe  —  to  the  Number  of  the  Alternations  of  m 
each  Series  continued  to  n  places.  things  taken  m  and  m ,  the  Indices  of  whofe  OcCur- 

mxm  —  1  X  m  —  2  x  m  —  3X,  ffic.  continu’d  to  m  places. 

1  x,&c.  xm  —  nxm  —  n  —  1  x,&c.  each  Series  continued  to  n 

rem  for  finding  the  Combinations  and  Alternations 
of  m  things  taken  n  and  n  univerfally  3  i.  e.  Whe¬ 
ther  m  confift  of  things  all  different  or  not  $  and 
whether  n  be  equal  to,  or  lels  than  m. 

>  *  ’  •.  #  J.v  4  4  .  j  11 

'Theorem. 

,  If  n  be  exprefs’d,  according  to  all  the  different 
Forms  of  Combination  which  the  things  expos’d 
are  capable  of,  and 


and  m  —  n  places  refpeAively ,  (  by  Lem 
4th  ; )  i.  e.  becaufe 

mxm  ixm  =»>  '"•each  Series 


n  -i-  m  — 
l  xm- —  3,  &c. 

z  x  n  —  3,  &c. 


m 


n  X  n  —  1  x  n 

continued  to  n  places,  by  Lem.  3.  Therefore, 

Lemma  VL 

The.  Number  of  the  Alternations  of  m  things 
abed,  C£c.  different  each  from  other,  taken  n 
and  n>  is  ^rnxm—i  xm  —  zxm  —  3  x,  ©'c. 
continu’d  to  n  places.  E.  D. 

Scholium. 

Since  in  the  things  expos’d  the  fame  things  may 
occur  more  than  once,  and  alfo  n  be  lefs  than  m, 
the  Indices  of  the  Occurrences  which  are  in  fome 
of  the  Combinations  of  m  things  taken  n  and  n, 
may  differ  from  thofe  which  are  in  others  ;  but 
thofe  Combinations,  the  Indices  of  whofe  Occur¬ 
rences  are  the  fame,  are  faid  to  be  in  the  fame 
Form  :  Therefore  whereas  n  is  equal  to  the  Sum 
of  the  Indices  which  are  in  each  Combination  ta¬ 
ken  n  and  n ,  if  n  be  exprefs’d  by  all  the  different 
Combinations  of  fuch  Indices  only  (being  integer 
Numbers)  whereof  no  one  may  exceed  the  high- 
eft  Index  of  the  things  expos'd,  and  being  more 
than  one  in  a  Combinatipn,  are  each  of  them, 
which  are  in  the  fame  Combination,  comprehend¬ 
ed  in  a  diftinA  Index  thereof;  thefe  Expreffions 
of  n  will  neceffarily  be  the  feveral  Forms  of  the 
Combinations  taken  n  and  n,  whereof  m  things 
are  capable  :  Whence  is  deriv’d  a  General  Theo- 

fi  x  n  —  1  x  w  —  z  X  n 


p—t  he  higheft  Index 
2=thenext  higheft 


a.  =r  the  number  ofpf  ^  In  ev’ry 
5= the  number  of  qs  /form  of 
r=the  next  higheft  'y—  the  number  of  r*  /Combi- 
f—  the  next  higheft  |/=the  number  of p  J  nation. 
&c.  ■  • 


Which  are 
in  the 
things  ex¬ 
pos’d. 


B  C  —  the  Number  of  allln- 
C  \  dices  not  lels  than 
D-> 

&c. 

And  b  —  a  -4-  0,  ,c  =  b  yt  d  =  c  &c. 

I  fay,  the  Number  of  the  Combinations  of  m 
things  taken  n  and  n.  in  any  one  Form  of  Com- 

bination,  fliall  be  - - —  - — ~x,8c.x 

a  x  a  — —  i  x  a  • —  z 

B  —  ci  x  B  —  —  1  G  —  bxc — b — » 


B  x  0- 

D 

X,  &C.  X  - 


X,&e.X 
c  X  D  • —  c  —  1 


yXy  —  j 

j  X  _ i  —  ’  &c-  continu’d  to 

ft)  many  Terms  as  there  are  different  Indices  in  the 
Form  of  Combination,  and  each  Term  to  a. , 

>,  &c.  places  refpeAively,  and  this  Number 

multiply ’d  into 


3  x  n  4  x  n  4  X  n  5  x  n  —  6,  &c.  continu’d  to  n  places*’ 


pxp—  1  x  p  —  z  x,  Uc.j  *x  q  x  q  —  1  x,  ^c.|  /?  x  i  x  i  —  1  x,  &c.  |  >  x,  &c.  each  Series  continu¬ 
ed  to  pf  <]>  r>  &c'  placcs  refpeAively,  fhall  be  the  fliall  be  the  whole  Number  of  Combinations 


Number  of  their  Alternations. 

But  the  Sum  of  all  the  Combinations  and 
Alternations  which  are  in  every  Form  of 


and  Alternations  of  m  things  taken  n  and  n. 


Demon* 


COM 


COM 


q1,  whole  Number  is  & —  taken 


B 


a  x 


B  —  * —  i  x  B  —  * 


to  the  Number  of  rs,  and  fo  on,  how  many  foe~ 
ver  were  the  different  Indices  in  any  Form  of  Com¬ 
bination, 

But  (by  Lem.  5.)  the  Number  of  the  Combina¬ 
tions  of  the  ps,  which  are  in  the  things  ex¬ 
pos’d,  whole  Number  is  A,  taken  a.  and  <?,  is 

Ax  A  —  1  x  A  —  1  . 

— - - - - — x — ,  (3c.  continu  d  to  at  pla¬ 

ce  X  a  —  I  X  -  2 

ces  ;  and  the  Number  of  the  Combinations  of  the 

0%  and  /?,  is 

—  ,&c.  con- 

0x0  —  ix0 —  2  ’■ 

tinu’d  to  0  places ;  and  the  Number  of  the  Combi¬ 
nations  of  the  rs,  whofe  Number  is  C  —  b,  ta- 

.  C  b  x  C  b  ■  1 

ken  y  and  a,  is  —  — - - .(3c.  con- 

y  y7  y  X  y  —  I  ’ 

tinu’d  to  y  places.  Q.  E.  D. 

But  every  Combination  in  one  and  the  fame 
Form,  affords  the  fame  Number  of  Alternations  : 
Therefore  the  Number  of  Alternations  in  any  cne 
Form,  is  fo  many  times  the  Number  of  Combi¬ 
nations,  as  is  the  Number  of  Alternations  in  any 
one  of  thefe  Combinations. 

But  (by  Lem.  \.)  the  Number  of  Alternations 
—  a  _u  R  —  b  •  therefore  is  c  —  1?  in  any  of  chofe  Combinations  fliall  be 

nxn  —  i  X  »—  IX  n—  3  m-4  x  «  —  5  x  «  —  6  x,  continu’d  to  n  places. 

0  x  t  X  r  ‘ —  i  y  each  Series  continued 


Demonjir  ntion. 

Firft  Then  'tis  evident,  that  thofe  Combinati¬ 
ons,  which  are  in  different  Forms,  differ  from  each 

Again,  ’Tis  evident  that  the  Combinations  of 

m  things,  as  aP,bP,  cP*  dp>  ^  h r»  ,r» .(the 

Indices  limply  confidered)  raken  n  and  n,  in  a 
Form  wherein  are  f,  f  and  r',  fhall  be  equal  to 

the  Number  of  the  Combinations  ol  the  f,  which 
are  in  the  things  expos’d,  taken  a  and  *,  multipli¬ 
ed  into  the  Number  of  the  Combinations  ol  the 
?  taken  0  and  /?,  multiply ’d  into  the  Number  ol 
the  Combinations  of  the  r'  taken  y ■  and  y. 

But  becaule  p,  and  all  leffer  Indices,  are  com¬ 
prehended  in  every  Index  which  is  greater  t 

them  (elves,  therefore  is  *  =. »  the 
which  are  in  theth.ngs  expos  d  ;  “d  £r  jhe  Q 

Reafon  would  B  =  the  Number  of  the  f ,  and  C 
the  Number  of  ri:  But  the  Number  of  the^f, 
which  are  in  every  Form  of  Combination,  is  .  «  , 
therefore  is  B  —  *>  =  to  the  Number  of  q  .  AI- 
fo  becaufe  the  Number  of  p  and  q'  together,  which 
are  in  every  Form  of  Combination,  wherein  there 

b  ;  therefore  is  C  —  b  — 


are  qs, 


*  x  q*  q  —  x, (3c. 


more  generally  demonftrated ;  I  fay. 

If  n  —  m,  there  can  be  but  one  Form  of  Com¬ 
bination  ,  and  but  one  Combination  in  that 
Form  :  and  therefore  the  Number  of  Alternate 


p  xp i  x  p  —  ix,  (3c. 
to  p,  q,  r,  (5c.  places  refpedively.  &  E.  D. 

Now  to  make  an  Application  of  this  General 
Rule  to  thofe  particular  Cafes  which  have  already 
been  confider’d  by  others,  and  which  are  contain  d 
in  our  3d,  4th,  5^h  and  6th  Lemmas,  and  by  us 

mxm  —  1  xm  —  2Xm  —  3  xm  —  a,  a,  (3c.  continu’d  to  m  places, 

ons  ~  y^J^Tx,  &c.\  axY*q—i  X,  #*•!  ^  X  r  x,(3c. I  yX,  (3c.  each  Series  to  p,  q,  r,  (3  c. 

daces  refpedively  ;  i.  e.  (if  f  =  1 )  =  m  x  m  — .  Then  (becaufe  in  the  things  expos'd  there  is  no 
*  x  __f2  xm  —3  xm  —  4  a,  (3  c.  continu’d  J  one  thing  occurs  more  than  thrice,  nor  more  than 
rn  m  Mares  which  are  the  Cafes  of  the  4th  and  three  things  different  from  each  other)  will  all  the 
d  Lemmas  Forms  of  Combination,  which  the  things  expos’d 

But  if  the  things  expos'd  are  all  different,  and  n  are  capable  of,  be  thefe, 
belefsthan  m,  which  is  the  Cafe  of  the  5  th  and 
6th  Lemmas ,  then  alfo can  there  be  but  one  Form 
of  Combination,  and  it  will  be  A  :==  m  and  * 

—  nt  and  the  whole  Number  of  Combinations 
Ax  A  —  1  x  A  •—  1  x,  (3c._ 

(3  c. 

(3  c. 


«  X  <* -  I  X  «  —  xi, 

m  x  m  —  ixwi  -  x 


% •  €•  -  — 


n  x  n  —  1  x  »  —  2,  x,  (3c. 


each  Series 


Vi\. 


} 

(.2.1  .1  J 


Then 


continued  to  n  places,  and  therefore  the  Number 
of  Alternations  ~  m  X  m  —  1  x  m —  x  2,(3 c.  con¬ 
tinued  to  n  places. 

But  fully  to  illuftrate  this  Theorem,  which,  as 
delivered  in  general,  may  feem  fomewhat  too  ab- . 
{traded  to  be  commonly  uiiderftood,  I  fhall  fub- 
join  onefhort  Example. 

Example . 

Let  the  things  expos’d  be  aaabbbcc,  or  ac¬ 
cording  to  our  way  ot  Notation,  a\  b\  c2 ;  'Tis 
requir’d  to  find  the  Number  of  theff  Combinath 
©ns  and  Alternations  taken  4  4* 


In  the  iftForm  will  p  —  3,q—  1,  *  =  1,  /g=  i* 
A  —  2,  B  —  3. 

In  the  2d  Form  will  p  =  2, - ,  «  =  2, - , 

(  —  3> 

In  the  3d  Form  will  p—2,  q  =  1,  “  =  1,  /?  —  2, 
A —  3,  B  —  3. 

The  Number  of  Combinations  in  the  Firft 

^  A  B*—«  22 

Form  =  —  x  =  —  x  —  =  4 

The  Number  of  Combinations  in  the  Second 
Ax  A  — i  2x2 

Form  = 


«  X  *  —  i  2X1 

The  Number  of  Combinations  in 

A  B’-xxB'-tt‘ — 1 

Form  =  —  x  — ^ — 7 -  = 

*  0x0 —  1  _ _ 

And  the  whole  Number  of  Combinations  — 


=  3 

the  Third 
2  x  1 

- -  ~  5 

2  X  I 


Vol  II. 


\ 


\ 


/ 


COM 


COM 


In  the  Firft  Form  —  4  x 


Alfo  the  Number  of  Alternations 

«  x  «  —  ixa —  1**  ~Z?  _  .  y  A  x  _Ai  4-A-I  =  4x4  = 

- — - —  A  -  4  ■  — - -  - 1  j  X  T  T 


p  *p 


■  - - 1  ct  Q 

— —  I  X  p  •“  11  x  2 


In  the  Second  Form  =  3  x 


In  the  Third  Form  =  3  x 


n  x 


3x2x1 


2  x  1 


1  6 

M-IXK-2XM-3  _  J  V4XJ_X1X_I  3  *  £  -=  l8 

=  36 


p  *  P  ‘  1 1  " 

»  x  b  i  x»-a  x»-3  _  3  H  4  x  g  x  1  X  1  _  3  x  J2r 


>*?“  i|*Xj 


A 


2X  I|  1  X  I  ^ 


And  the  whole  Number  of  Alternations  =  7® 


Many  ate  the  Properties  of  this  Theorem,  in  com¬ 
mon  with  others  ;  as.  To  find  the  VncU  of  a 
Multinomial  rais’d  to  any  integer  Power:  To 
faifean  infinite  Series  to  an  integer  Power,  though 
of  an  interrupted  Order,  without  introducing  any 
thing  immaterial,  or  which  muft  afterwards  be 
expung’d  j  and  many  others.  But  then  fo  many 
Terms  of  the  Series  muft  be  taken  in  at  firft  as  fhall 
ferve  to  the  Purpofes  of  the  intended  Approxima¬ 
tion,  otherwife  as  often  as  it  (hall  fall  fhort  of 
that,  the  Operation  muft  be  began  de  novo. 

Many  likewife  are  the  Properties  peculiar  to  this 
Theorem ,  and  great  Variety  of  Problems  might  be 
fram’d  ;  and  I  icruple  not  to  fay,  many  may  oc¬ 
cur  in  Practice,  which  are  folvable  by  this,  and  no 

other  Method  whatever* 

Hence  may  be  found  the  Number  of  all  V^ords 
whereof  the  24  Letters  are  capable,  from  one  Let¬ 
ter  in  each  Word,  to  any  Number  of  Letters  gi- 
Ven. 

Hence  may  be  found  the  number  of  all  Num¬ 
bers,  to  any  given  number  of  Places,  which  may 
be  produced  from  any  number  of  Figures  given. 

Hence  alfo  the  Compafs  of  a  Mufical  Inftru* 
merit  being  given,  the  Time  and  Number  cf  the 
Bars,  whereof  each  £ une  fliall  Confift.  the  Num¬ 
bers  of  Tunes  may  be  found  which  that  Inftru- 
ment  is  capable  of. 

To  give  an  Inftance  of  the  prodigious  Variety 
that  there  is  in  Mufick,  I  have  calculated  the  Num¬ 
ber  of  Tunes  in  common  Time,  confifting  of  eight 
Bars  each,  which  may  be  play’d  on  an  Inftrument 
of  one  Note  Compafs  only ;  and  it  is  this,  vi%. 
27584.2701 57.013570.368586.999728.299176* 
whereas  the  Changes  on  24  Bells  is  but  620448. 
401 733.239439-360000, which  isbut^44,g>;S04T-y, 
of  the  Number  of  Tunes  :  And  yet  Dr.  hVallis  in 
h\s  Algebra  demonftrates,  could  not  be  difpatch’d 
in  31557.  6 00300.  00000  Years. 

If  then  the  Inftrument  were  of  as  many  Notes 
Compafs  as  any  Inftrument  now  in  ufe,  how  pro- 
digioufly  muft  the  Number  of  Tunes  be  encreas’d  ; 
the  Calculation  of  which  (chough  much  more  in¬ 
tricate  and  operofe)  would  be  equally  attainable 
by  our  Theorem. 

COMETS.  See  Cajftms  Diflertation  in  the 
Memoirs  of  the  French  Academy  of  Sciences ,  1699, 
In  the  Aft.  Erud.  Lipf  May  1682.  there  is  a  Way 
of  finding  the  Diftance  of  a  Comet  from  the 
Earth,  by  P.  JVf.  Kftvina ,  Mathematick  ProfTeffor 
of  Faen^a :  And  another  in  December,  1685.  by 
G.  S.  D.  whereby  the  Comet’s  Diftance  from  the 
Earth  is  found  without  any  Change  of  Place  or 
Station  of  the  Obfervator,  or  taking  any  Altitudes 
of  Azimuths. 


Writers  on  the  Subject  of  Comets. 

LubinietskJ  Theatrum  Cometicum.  Cum  Fig.  2* 
Vol.  Amft.  1661. 

Johan.  Hevelii  Comeiogr  aphia ,  Geduni  1668. 

•  ■  ■  - - -  Ej ufdem  Ft  odromw CometicUSf  1 660. 

Erafmus  Bartholinus  de  Cometis. 

Stanijlai  Theatrum  Cometicum 

Gatins  de  Cometis. 

Jac.  Bernoulli  Conamen  "Novi  Syjtematis  Comet  a- 
rum. 

Differtation  fur  le  Nature  des  Cometes,  per 
M.  Petit. 

Mr.  Edmund  Halley  Savilian  Profejfor  cf  Geo¬ 
metry  in  Oxoiij  and  F.  R,  S.  his  Synopfis  of  the 
Aftronomy  of  Comets  is  as  follows  3 

The  antient  Egyptians  and  • Chaldeans ,  (if  we 
may  credit  Diodorus  Siculus)  by  a  long  Courle  of 
Oblervations,  were  able  to  predict  the  Apparitions 
of  Comets.  But  fince  they  are  alfo  faid,  by  the 
Help  of  the  fame  Arts,  to  have  prognofticated 
Earth-quakes  and  Tempefts ;  ’tis  paft  all  doubt, 
that  their  Knowledge  in  thefe  Matters  was  the 
Refult  rather  of  meer  Ajlrological  Calculation , 
than  of  any  Afironomical  Theories  of  the  Coeleftial 
Motions.  And  the  Greeks,  who  were  the  Con¬ 
querors  of  both  thole  People,  fcarce  found  any 
other  Sort  of  Learning  amongft  them  than  this ; 
fo  that  *tis  to  the  Greeks  themfeives  as  the  In¬ 
ventors  (and  efpecially  to  the  great  Hipparchus) 
that  we  owe  this  Aftronomy ,  which  is  now  im¬ 
prov’d  to  fuch  a  Heighth.  But  yet  amongft  thefe, 
the  Opinion  of  Ariftotle  (who  wou’d  have  Comets 
to  be  nothing  elfe  but  fublunary  Vapours  or  airy 
Meteors)  prevail’d  fo  far,  that  this  moft  difficult 
Part  of  the  Aftronomical  Science  lay  altogether  neg¬ 
lected  ;  for  no  Body  thought  it  worth  while  to 
take  Notice  of  or  write  about  the  wandring  un¬ 
certain  Motions  of  what  they  efteemed  Vapours 
floating  in  the  /Ether  5  whence  it  came  to  pafs, 
that  nothing  certain  concerning  the  Motion  of 
Comets  can  be  found  tranfmitted  from  them  to 
us. 

But  Seneca  the  Philofopher,  having  confider’d  the 
Phenomena  of  two  remarkable  Comets  of  his 
Time,  made  no  Scruple  to  place  them  amongft 
the  Coeleftial  Bodies,  believing  them  to  be  Stars 
of  equal  Duration  with  the  World,  though  he 
owns  their  Motions  to  be  govern’d  by  Laws  not 
as  then  known  or  found  out.  And  at  laft  (which 
was  no  untrue  or  vain  Prediction)  he  foretells* 
That  there  fliould  be  Ages  fome  Time  hereafter, 
to  whom  Time  and  Diligence  fhou  d  unfold  all 
jhefe  Myfteries ;  and  who  fliou’d  wonder  that  the 

Ancient9 


COM 


COM 
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Ancients  could  be  ignorant  of  them,  after  fome 
lucky  Interpreter  ot  Nature  had  Ihewn  in  what 
Parts  of  the  Heavens  the  Comets  wander  dt  what  and 
how  great  they  were .  Yet  almoft  all  the  Aftrono- 
mers  differ'd  from  this  Opinion  of  Seneca  ;  neither 
did  Seneca  himfelf  think  fit  to  fet  down  thofe  Phe¬ 
nomena  of  the  Motion,  by  which  he  was  enabled 
to  maintain  his  Opinion  ;  nor  the  Times  of  thofe 
Appearances  which  might  be  of  ufe  to  Pofterity, 
in  order  to  the  Determining  thefe  Things.  And 
indeed,  upon  the  turning  over  very  many  Hiftories 
of  Comets,  I  find  nothing  at  all  that  can  be  of 
Service  in  this  Affair,  before  A.  D.  1337*  ac  which 
Time  Nicephorus  Gregoras ,  a  Conjiantmopolitan 
Hiftorian  and  Aftronomer,  did  pretty  accurately 
deferibe  the  Path  of  a  Comet  amongft  the  fix  d 
Stars,  but  was  too  lax  as  to  the  Account  of  the 
Time ;  fo  that  this  moft  doubtful  and  uncertain 
Comet  only  deierves  to  be  inferted  in  our  Cata¬ 
logue  for  the  Sake  of  its  appearing  near  400 
Yeafs  ago* 

Then  the  next  of  our  Comets  was  in  the  Year 
1472.  which  being  the  fwifteft  of  all,  and  neareft 
to  the  Earth,  was  obferv’d  by  Regiomontanus. 
This  Comet  (fo  frightful  upon  the  Account  both  of 
the  Magnitude  of  its  Body  and  the  Tail)  mov’d 
Forty  Degrees  of  a  great  Circle  in  the  Heavens  in 
the  Space  of  one  Day ;  and  was  the  firft  of  which 
any  proper  Obfervations  are  come  down  to  us. 
But  all  thofe  that  confider’d  Comets  until  the 
Time  of  Tycho  Brahe  (that  great  Reftorer  of  Aftro- 
nomy)  believ’d  them  to  be  below  the  Moon,  and 
fo  took  but  little  Notice  of  them,  reckoning  them 
not  other  than  Vapours. 

But  in  the  Year  1577.  (Tycho  ferioufly  purfuing 
the  Study  of  Stars,  and  having  gotten  large  Inftru- 
ments  for  the  performing  Cceleftial  Mensurations, 
with  far  greater  Care  and  Certainty  than  the  Anci¬ 
ents  could  ever  hope  for)  there  appear’d  a  very 
remarkable  Comet ;  to  the  Obfervation  of  which, 
Tycho  vigoroufly  apply ’d  himfelf,  and  found  by 
many  juft  and  faithful  Trials,  that  it  had  not  a 
Diurnal  Parallax  that  was  at  all  perceptible ;  and 
confequently  was  not  only  no  aereal  Vapour,  but 
alfo  much  higher  than  the  Moon  ;  nay,  might  be 
plac’d  amongft  the  Planets  for  any  Thing  thatap 
pear’d  to  the  Contrary  :  The  cavilling  Oppofitiori 
made  by  fome  of  the  School-men  in  che  mean  Time 
being  to  no  purpofe. 

Next  to  Tycho  came  the  Sagacious  Kepler.  He 
having  the  Advantage  of  Tycho’s  Labours  and  Ob¬ 
fervations,  found,  out  the  true  Phyfical  Syftem  of 
the  World,  and  vaftly  improv’d  the  Aftronomical 
Science. 

For  he  demonftrated  that  the  Planets  perform 
their  Revolutions  in  Elliptic 4  Orbits ,  whofe  Plains 
pafs  through  the  Center  of  the  Sun ,  obferving  this 
Law,  That  the  Areas  (of  the  Elliptic^  Seftors  taken 
at  the  Center  of  the  Sun ,  which  he  proved  to  be 
in  the  common  Focus  of  thefe  Ellipfes)  are  always  pro¬ 
portional  to  the  Times,  in  which  the  correfpondent 
Elliptical  Arches  are  deferib'd.  He  difeover’d  alfo. 
That  the  Dijlances  of  the  Planets  from  the  Sun  are 
in  the  Sefquialteral  Ratio  of  the  Periodical  Times, 


or  (which  is  all  one)  That  the  Cubes  of  the  Dijlances 
are  as  the  Squares  of  the  Times.  This  great  AfW 
nomer  had  the  Opportunity  of  oblerving  two  Co¬ 
mets,  one  of  which  was  a  very  remarkable  one. 
And  from  the  Obfervations  of  thefe  (which  afford* 
ed  fufficient  Indications  of  an  Annual  Parallax)  he 
concluded,  That  the  Comets  mov  d  freely  through  the 
Planet  Ary  Orbs  with  a  Motion  not  much  different 
from  a  Ileftilinear  one  ;  but  of  what  KJnd  he  could 
not  then  precife!y  determine. 

Next  Hevelius  (a  noble  Emulator  of  Tycho  Brahe) 
following  in  helpers  Steps,  embraced  the  fame 
Hypothefis  of  the  Reft i linear  Motion  of  Comets , 
himfelf  accurately  obferving  many  of  them ;  yet 
he  complain’d,  that  his  Calculations  did  not  agree 
to  the  Matter  of  Facft  in  the  Heavens :  And  was 
aware,  That  the  Path  of  a  Comet  was  bent  into  a 
Curve  Line  towards  the  Sun.  At  length  came  that 
prodigious  Comet  of  the  Year  1680.  which  de¬ 
fending,  as  it  were,  from  an  infinite  Diftance 
perpendicularly  towards  the  Sun,  arofe  from  him 
again  with  as  great  a  Velocity. 

This  Comet,  (which  was  Seen  for  four  Months 
continually)  by  the  very  remarkable  and  peculiar 
Curvity  of  its  Orbit  ( above  all  others)  gave  the 
fitteft  Occafion  for  inveftigating  the  Theory  of  their 
Motion.  And  the  Royal  Obfervatories  of  Paris  and 
Greenwich  having  been  for  fome  Time  founded  and 
committed  to  the  Care  of  moft  excellent  AJlrono - 
mers,  the  apparent  Motion  of  this  Comet  was 
moft  accurately  (perhaps  as  far  as  human  Skill 
could  go)  obferv’d  by  Mrs.  Caffini  and  Flam- 
Jlee’d. 

Not  long  after,  that  great  Geometrician,  the  illu- 
flrious  Sir  Ifaac  Newton,  writing  his  Mathematical 
Principles  of  Natural  Philofophy,  demonftrated  not 
only  that  what  Kepler  had  found,  did  neceffarily, 
obtain  in  ’  the  Planetary  Syjlem,  but  alfo  that  all 
the  Phenomena  of  Comets  would  naturally  follow 
from  the  fame  Principles  ;  which  he  abundantly 
illuftrated  by  the  Example  of  the  aforefaid  Comet 
of  the  Year  1680.  (hewing,  at  the  fame  Time,  a 
Method  of  Delineating  the  Orbits  of  Comets  Ge¬ 
ometrically  ;  wherein  he  (not  without  the  highelt 
Admiration  of  all  Men)  folv’d  a  Problem,  whole 
Intricacy  render'd  it  worthy  of  himfelf  This 
Comet  he  prov’d  to  move  round  the  Sun  in  a  Pa¬ 
rabolical  Orb,  and  to  deferibe  Area’s  (taken  at  the 
Center  of  the  SunJ  proportional  to  the  Times. 

Wherefore  (following  the  Steps  of  fo  great  a 
Man )  I  have  attempted  to  bring  the  lame  Method 
to  Arithmetical  Calculation  5  and  that  with  defired 
Succefs.  For  having  colle&ed  all  the  Obferva¬ 
tions  of  Comets  I  could,  I  fram’d  this  Table,  the 
Refult  of  a  prodigious  deal  of  Calculation  ;  which, 
though  but  (mall  in  Bulk,  will  be  no  unaccepta¬ 
ble  Prefent  to  Aftronomers.  For  thefe  Numbers 
are  capable  of  reprefenting  all  that  has  been  yet 
obferv’d  about  the  Motion  of  Comets,  by  the 
Help  of  the  following  general  Table;  in  the  Mak- 
ing  of  which  I  fpar  d  no  Labour,  that  it  might 
come  forth  perfe(ft,  as  a  Thing  confecrated  to 
Pofterity,  and  to  laft  as  long  as  AJlronomy  if 
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C  O  M 


COM 


The  Aftrono'micul  Elements  of  the  Motions  in  a  Parabolick  Orb  of  all  the  Cornett  that  have  been  hi¬ 
therto  duly  cbfirvd. 


Comt 

An. 


Nodus 

Afcend. 

gr.  J  . 


Inclin.  Perihelion.  Difittn, 

Orbit  ce.  Perihel. 

a  Sole. 


,gr* 


t  ti 


gr- 


I  if 


Log.  Dili. 

Peribelii 
a  Sol. 


Temp,  equat. 
Peribelii. 


d.  h.  ' 


1337H24.H.  032.11.  O  ft  7.59.  O  40666  |9.6o9236’5;«w<?  2.  6.25  46.22.  o^ctrog. 

1472VS1 1  46.20!  S'*.  0  0  2  5.33.3°; -54173  >734584^  2822.23  123.47. 10  Retrog. 
1,41019.25.  017.56.  os*  1.39.  o  56700  :9-753583  As.14.21. 18,-107.46.  o  Retrog. 

15323110.27.  o|32.36.  o'ffili.  7-  0.J0910  j9.7°68c3  0tf.  19.11.11  |  30.40.  o  Dired. 

15,6^25.42^  032.  6.3o'vS  8.50.  o,  46390  ',9.666414  Apr.  21.20.  3  1103.  8.  o  Dire#. 

1577Y25.52.  0I74.32.45 ,R.  9.22.  0  18342  .9.263447  O^.  26.18.45  [10330.  o  Retrog. 

1 580  T  18.57.20j64.40.  00519.  5.50-  59628  9.775450  28.1 5.00  90.  8.30  Direa:. 


1 585*^5  7.42.30]  6.  4.  ojT  8.51.  0109358  0^038850,^.27.19^°  28.5 1.30  Dired. 

1 590^1  5T30.40  29.40.40-m.  6.54.30-  57661  9.760882  Jan.  29.  3-45  j  5 1 .23.50  Retrog. 

1596^12.12.30  5,5-12.  ojm.18.16.  oj  51293  ,9  710058  Juli  31. 

1607,020.21.  017.  2.  o;ss  2.16.  oj  58680  9.768490  OIL  16. 


37.34-  °|T  2.14.  O; 


1618H16.  I.  o 
I  650H28.I  O.  o 
1661jn22.30.30 
1664H21.14.  o 
1 665  /  i 8.02.  o 

r672  VS27.30.30  83.22.1  ojC5 16.59.30 
1 677, 2,6.49. 1  oj79-°3.i  5  A.1 7-37-  5 


51293  ,9  710058  Juli  3  1. 19.5  5 

3.50 

37975  9.579498  0a  29.12.23 


83.56.30  Retrog. 
108.05.  o  Retrog. 
73.47.  o  Dired:. 


1 680, VS  2.  2 
1652  <321. 16.30 


1683 

1684 
1686 
1 698 


79.28.  0jY28.18.40,  84750  9.928 140  Nov.  2.15.40 
32.35.50  2)2  5.58.40)  4485 1  .9.65 1772  Jan.  16.23.41 
2 1.1 8.30^1 0.4 1. 2 5. 1 025 7 5!  o.o  1 1044  Nov.  24. 1  1.5  2  ^ 
76.05.  ojHi  1.54.3°  10649  ^9.027^09  Apr^i^.  5.i5r 

69739  J9.84347 6  Feb.  20.  8.37 
28059  '9.448072  Apr.  26.00. 37X 
0061  22  7.7871  06  Dec.  8.00.  6 
58328  9.765877  Se/tf.  4.07.39 


*60.56.  0*^22.39.30 
17.56.  ojm  2.52.45 


^23.23.  o 
^28.15.  o 

K20.34.40 
^  27.44.  to 


83.1 1.  0H25.29.30 
65.48.40-14,28. 52.  o 
31.21.40,3117.00.30 


11.46.  QjVS00.51.15!  69129 


56020 
96015 
3  2500 


59.5  1 .20  Dired:* 
33.28.10  Direct. 
49.27.2  5  jRetrog. 
x56.  7.3°  Retrog. 

109.29.  o  Direct. 
99.12.  5 ‘Retrog. 
9.22.30  Direct. 


9.748343  Juli  3.2.50 
9.982339  Mai  29.10.16 
9.511883  Sept.  6.14.33 
9.839660  oa  8.16.57 


108.23.45 

87.53.30 


Retrog. 


Retrog. 
29.23.oo:Diredt. 
86.25.5o,Dired:. 
3-  7-  °  B  etrog. 


This  Tab.  needs  little  Explication,  fince  *tis  plain  enough  from  the  Titles  what  the  Numbers  mean: 
Only  it  may  be  obferv’d,  that  the  Perihelium  DiPtances  are  eftimated  in  fuch  Parts,  as  the  Middle 
Diftance  of  the  Earth  from  the  Sun,  contains  iooooo. 

A  GeneralTable  for  Calculating  the  Motions  of  Comets  in  a  Par abolicnl Orbit. 

Ang.  a  iLog.ir.pro  \Med 

Perihelio.'dijl.a  Sole. 

~U 


Med  Ang.  a  j Logar.  pro 
mot.'PeribeliojdiJi.a  Sole. 


gr 


/  >i 


1 

2 

3 

4 

5 

6 

7 

8 
8 

I  o 


I.3i.40|0.oooo77| 
3.  3.15*0.000309' 
4.34.43-0.000694 
6.  6.  0*0.001231 
7.37.  xo.001921 


Med 

mot. 


31 

3244 


8r: _ 

42.55.06 
3.20 


0.062400 

0.065838 

0.069319 


Ang.  a 


33’45. 10.29 
3  4*46. 1 6.3  510.072839 
35:47.21. 36*0.076396 

9.  7.43^0.0027 5 9J  j  36j48.25.33  0.079984 


10.38.  2,0  003745'  -  37:49.28. 27 
112.7.540.004876^  3850.30.19 
|i  3-37* 1 7  o.°°6 1  5  I, 


1  5.  6.  70  007564  |  40 

11  Ji 6.34.200.0091 1  5j  j  4i 

12  1 1 8.  1.54I0.010798, 

13  ;  I  9.28.47'0.0I  2609j 

14  J20.54.54j0.01 45 50J 

15  !i2.2o.i  4‘Q.oi  6607 

23.44  44(0.oj  8783I 


0.083600 
0.087244 
39t5 1-3 1  -  8  0.090910 
52.30.56  0.094596 


16 

17 

i  1 8 


25.  8.120.021072'! 
26.3 1.  8,0.023470,  j 
[19  -27.5^-55'°-°2-5969; 

20  ,29ii3471°-°2-S57o. 

\  ~ — I  .  ! 

30.33.400.031263, 

31.52.320.0340451 

33.10.23,0.0369161 

34.27.1 2^.039864; 
35.42.59  0.041892 


53.29.44 
4254.27.32 

43  5 5.24.2 1 

44  56.20.12 

45  57-n-  J 
4658.  9 


47 

48 

49 
5° 


3 

59.  2.  4 
59.54.U 
60.45.25 
6l.35.45 


0.098300 
O. I  0201  9 
0.105742 
o. I  09490 
0.1 13240 

o. 1 16995 
0.120756 
0.124518 
0.128278 
0.132035 


gr* 


i  n 


Logar.  pro\  [Med  Ang.  a  \Logar  pro 

*  sj*  \  mnt  Perihelio.’dijl.a  Sole. 


gr.  1  1.1  1 
86  20.34  0.274  76 


62j7o. 36. 56  0. 176557  [  92.  86  46.20  0.277239 
63:71.17.160.180188!;  93 1  87.11.430280284 


61  69.55.580.172914 
62*7  0,3  6. 5  6j 
63-71. 17-16' - 

64171. 56.56  0.183803H  94?  87.36.45  0.283306 

65172.35. 57  0.187404;  j  95!  88.01. 27  o.i863o_8 

66j73.14.15  0.190978  ]  96;  88.25.49,0.289293 
67j73.51.59  °-I9454°  i  97  S8. 49. 48  0.292252 


21 

22 

23 

24 

2.5 

26 

27 

28 

29 

30' 


36.57.41 

38.J  1.20 
39.23.54 
40.35.23 
41-45-47 


o  045989 
0.049154 
0.052382 
0.05  5668 
0.059009 


68.74.29.  6  0.198085 
6975.  5.380.201614, 
70  75.41.35  0.205122 

71*76. 16.56  0.208612; 
7276.5 1.43  0.21 2080; 
73j77-25-57  0.215529; 
7477.59.41  0.218963; 
75.78.32.54  0.222378, 


51  62.25.140.135792 

52  63.13.52 b.139544 
5364.  1.40:0.143291 
5464.48.38  0.147029 
5  5  65.34.50  0.1  50761; 
5666.20.13  0.154481'' 

57  67.04.50J0.1  58192' 

58  67.484  2*0. 1 61890! 
5968.31.500.165578 
60j69.14.16  0.1692541 


7679-  5-35  0.225769 

77  79-37-45  0.229142! 

78  80.  9.23  0.232488 

79  80.40.34  0.235809 

80  81. 1 1. 16  0.239127 

81  81. 41. 31  0.242416 

82  82.1 1. 19  0.245684 

83  82.40.40  0.248933! 

84  83.  9.340  251159. 

85  83.38.  40.255366 


86  84.  6.  8  0.258552 

87  84.33.49  0.261 72o( 
88.85.  1  •  5  0.264865: 
89  85.27.58  0.267989J 

.9°!85- 54-17  0.271092’ 


99 
1 00 


1 02 
1 04 
106 
1 08 
1 10 

( 12 
114 
1 1 6 
1 18 
120 

I  22 
114 
I  26 
128 
130 


98]  891  3.3I  0.295201 
89.36.54 0.298122 
90.00.00  0.301030 

90.45.1  4  0.036782 
91.29.1 8  0.301469 

92.1  2.1 4  0.3 1 8060 
92.54.  40.323587 
93.34.52  0.329041 
94.T4.40  0.334424 
94  53-3ojo. 339736] 
95.31.22  0.344979* 
96.  8.220.350153 
96.44.30^.355262 

97.19.48,0  360306 
97. 54-J7- 0.365284 
98.28.00  0.370200 
99.00.57  0.375052 
99.33-1 1  0.379842 


I32;Ioo.  4.43  0.384576 
i34jlOO.35.45  0.389252 
I36jI0l.  5.480.393868 
I  38  jio  1.35. n'c,^ 98^28 
i4Qjio2.  4.19  0.402930 
•  Med. 


COM 


C  O  M 

*  1 


Mea 

mot. 

Ang.  a 
Perihelio. 

Logar.  pro 
dijl.a  Sole. 

0 

gr.  ’  v 

142 

102.32.41 

0.407380 

144 

103.00.31 

0.41 1784 

146 

103.27.47 

0.416132 

I48 

103.54.31 

0.420430 

I50 

104.20.43 

0.424676 

152 

1 04.46.22 

0.428866 

1 54 

105. 1 1.33 

0.433012 

156 

105.36.16 

0.4371 10 

158 

1 06.00.32 

0.441 164 

160 

106.24.23 

0.445178 

162 

106.47.47 

0.449144 

164 

107.10.44 

0.453060 

166j107.33.17 

0.456936 

168i107.55.27 

0.460772 

170 

108.17.H 

0.464208 

172 

108.38.37 

0.468318 

174 

108.59  39 

0.472030 

176 

109.20.20 

0.475705 

178 

109.40.40 

0.479340 

180 

1 10.00.40 

0.482937 

182 

1 10.20.20 

0.486498 

184 

1 10.39.41 

0.490022 

186 

1 10.58.44 

0493512 

188 

1 1 1.17.28 

0.496965 

190 

111.35-55 

0.500384 

192 

1 11.54.05 

0.503769 

194 

1 1 2. 1 1. 5  8 

0.507121 

196 

1 12.29.34 

0.510441 

198 

1 12.46.55 

0.513729 

200 

113.  4.00 

0.516984 

Med 
mot . 


204 

208 

212 

216 

22o 


Ang.  a 
Perihelio. 


gr.  '  " 

1 13.37.25 
1 14.  9.52 
1 14.41.23 
1 1 5. 12.02 
££5.41.51 
116.10.52 
1 16.39.  7 
1 17.  .6.38 
1 1733.27 
1 1 7J  9*35 
244(118.25.  5 
248  1 18.49.57 


Logar. pro 
dijt.a  Sole. 


o  523406 
0.529705 
0.535886 

°*541958 

0.547922 


1 19.14.14 
119.37  56 

120*  I.  6 


■264' 1 2o  23.44 
S268.1 20.45.52 
'272)1  21.  7  30 
|276|l21.28. 39 
•280jI2I.49.22 


0.553782 

0.559538 

0.565199 

0.570762 

0.57^33 

0.581616 

0.586912 

0.592122 

0.597252 

0.602301 


Alecf 

wof. 

o 

360 

370 

380 

390 

400 


410 

|42o 

430 

440 

'450 


o  607274 
0.612174 
0.616998 
0.621750 
0.626438 

,284(122.  9  380.63105 6 
'288' 

292 
296 
300 

310 
320 
330 
340 

35° 


122.29.28  0.635608 
122.48.54*0  640098 
133-  7-5710.644525 


1 23.26.360.648893 


460 

47o 

480 

49° 

500 

520 

54o 

560 

580 

600 


Ang,  a 
Perihelio. 


1  if 


Logar.  pro 
diji.n  Sole. 


& 

127.28.  6^0.708 1 04 

128.  2. 33*0.716976 
128.35.380  725606 

129.  7  27  0.734006 
129  38.  40.742186 


130.  7.340.750160 
130.36.  20.757930 

1 3 1.  3.300.765516 
131.30.  20.772918 
131.55.41  o  780148 

32.20.300.787216 
132.44.320.794122 
i33.37-5°°-8oo882 
133.  0.250.807494 
i33.52.2»o.8i3969 

134  34.180.826522 

I35-H-  0 
135.51.28 
136.27.  6 

137.  0.57 


1 24. 1 1. 40  0..659559 
1 24.5  4.36, 0.669880 
i25.35-34;o.679876 
126.14.440.689578 
i26.52.i2‘o.69897o 


0.838600, 
0.8501 87I 
0.861369I 
o  872155 

137.33.130S82575 

138.  3.580.892649 
138.33.21  0.902401 

139.  1.290.911866 
120.28.25,0.927012 


620 
640 
660 
680 
700 

720  139.54.16)0.929907 
740  140.19.  5(0.938549 
760I140.42.560.946951 
780I141.05. 550.955124 
800(141.28.  3*0.963082 


Ang.  a 
Perihelio. 
gr.  ft 

I4C49.24 
142.10.00 
142.29.56 
142.49.10 
£43-  7.48 
920S143.25.51 

94°ji  43-43.2 1 
960J1 44.00.1 8 
980t144.16.46 
1 000(144.3  2.46 

1500(149  26.  t 
2000S1  52  26.1 5 
25ooc*i  54.32.2c 
3000*156.  7.27 
3500:157.2249 


ogar.  pro 
dijt.a  Sole, 


\ 

4000:1 58.24.3  c 
4500*1  59.1  6.3  c 
f6o.  1. 1 2 
160.40.  5 
161. 14.24 


5000 

5500 

6000 

6500 

7000 

7500 

8000 

8500 


9000 

9500 

10000 

50000 

100000 


0.970837 
0.978397 
0.985771 
0.992970 
o.  1 00000 


1.006871 
1.013586 
1.0201  55 
1.026583 
1.032876 


1 61.45.00 

162.12.34 

162.37.34 
163.00.23 

163.21.20 

163.40.42 
163.58.38 

164.1 5.20 
170.52.  o 
1 7X-45-44  2-399655 


1. 1 58188 
1.246058 
1.313703 
1.368678 
£ 4*4974 
1.454950 

!  .490125 
I.5XI52I 
1.549864 
M 757i8 
1.599460 
1.621417 
1.641838 
1.660922 
1.678834 

1.695708 
1.71 1662 
1.726784 
2.197960 


The  ConfiruEtton  and  Vfe  of  the  General  Table. 

$  —  '  . 

As  the  Planets  move  in  Elliptic k.  Orbs,  fo  do 
the  Comets  in  ParabolicJ^  ones,  having  the  Sun  in 
their  common  Focus,  and  defcribe  equal  Area's  in 
equal  Times'.  But  now  becaule  all  Parabola's  are 
fimilar  to  one  another,  therefore  if  any  determi¬ 
nate  Part  df  the  Area  of  a  given  Parabola  be  di¬ 
vided  into  any  Number  of  Parts  at  Liberty,  there 
will  be  a  like  Division  made  in  all  Parabola's ,  un¬ 
der  the  fame  Angles,  and  the  Distances  will  be  pro¬ 
portional  :  And  confequently  this  one  Table  of 
ours  will  ferve  for  all  Comets.  Now,  the  manner 
of  the  Calculation  of  this  Table  is  thus :  In  the 
Fig.  let  S  be  the  Sun ,  P  O  C  the  Orbit  of  a  Co¬ 
met,  P  the  Perihelion,  O  the  Place  where  the  Co¬ 
met  is  90  gr.  diftant  from  the  Sun,  C  any  other 
Place.  Draw  the  Right  Lines  t  P,  C  S,  and 
make  S  T,  S  R  equal  to  jC  S ;  and  then  having 
drawn  the  Right  Lines  CR,  C  T,  (whereof  the 
one  is  a  Tangent,  and  the  other  a  Perpendicular  to 
the  Curve)  let  fall  C  £>.  perpendicular  to  the  Axis 
P  SR.  .  . 

Now,  any  Area,  as  COPS ,  being  given,  *tis 
requir’d  to  find  the  Angle  C  S  P,  and  the  Diftance 
CS.  From  the  Nattife  of  the  Parabola  R££is 
ever  =  r  *he  Parameter  of  the  Axis ,  and  confe¬ 
quently  if  the  Parameter  be  put  ==  2,  then  R&. 
=  1.  Let  Cg.  =  * ;  then  P  f^fhalt  =  £  *  *, 
and  the  Parabolick  Segment  COP  —  77  KKK- 
But  the  Triangle  CS  P  will  =  7*,  andfo  the 
Mixtilineal  Area  COPS  =  77  3 5  -b  7  ^  —  a , 
whence  -v-  g  3  =  u  4.  Wherefore  refolving 


this  Cubical  Equation,  3;  or  the  Ordinate  C  ££  will 
be  known.  Now,  let  the  Area  O  P  S  be  propos’d 
to  be  divided  into  100  Parts  ;  this  Area  is  Tr7  of 


the  Square  of  the  Parameter,  and  confequently 
lx  a  is  =  that  Square  ==  4:  If  therefore  the 
Roots  of  thefe  Equations  -4-  3  £  =  0,04  : 0,08 z 
o,  1 2  :  o,  1 6,  &c.  be  fuccedively  extra&ed,  there 
will  be  obtain’d  fo  many  *  or  Ordinates  C  ££  re£ 
fpedtively,.  and  the  Area  SOP  will  be  divided 
into  1 00  Parts.  And  in  like  manner  is  the  Calculus 

& 
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to  be  continued  beyond  the  Place  0.  Now  the 
Root  of  this  Equation  (fince  is  equal  i)  is 
the  Tabular  Tangent  of  the  Angle  CRJL,  or  f 
the  Angle  C  S  P,  and  fo  the  Angle  C  S  P  is  given. 
And  RC,  the  Secant  of  the  lame  Angle  C 
is  a  Mean  Proportional  between  R  2*  or  Uouy  i 
and  R  T,  which  is  the  Double  of  S  C,  as  is  plain 
from  the  Conicks.  But  if  S  P  be  put  =  i,  and  lo 
the  Latus  RcBum  =  4,  (as  in  our  Table)  thenRT 
will  be  the  Diftance  fought,  vi%.  the  Double  ol 
5  C  in  the  formei*  Parabola.  After  this  manner 
therefore  I  compos’d  the  foregoing  Table,  which 
ferves  toreprefent  the  JVlotions  of  all  Comets  •  For 
hitherto  there  has  been  none  obferv’d,  but  comes 
within  the  Laws  ol  the  Parabola. 

It  remains  now,  that  we  give  the  Rules  for  the 
Calculation,  and  fliew  the  way  of  determining 
the  Place  of  a  Comet  feen,  by  thefe  Numbers. 
The  Velocity  of  a  Comet  moving  in  a  Parabola,  it 
every  where  to  the  Velocity  of  a  Pldnet  deferibing  a 
Circle  about  the  Sun,  at  the  fame  Diftance  from  the 
Sun,  as  V 2  co  1  >  as  appears  from  Cor .  7.  Prop.  1 6. 
Lib.  1.  of  the  Princip.  Phil.  Nat.  Math.  If  there¬ 
fore  a  Comet  in  its  Peri  helium  wereluppos’d  to  be 
as  far  diftanr  from  the  Sun  as  the  Earth  is,  then  the 
Diurnal  Area  which  the  Comet  wou’d  deferibe, 
would  be  to  the  Diurnal  Area  of  the  Earth,  as  V2 
to  1.  And  confequently,  the  Time  of  the  Annual 
Revolution,  is  to  the  Time  in  which  luch  a 
Comet  wou’d  deferibe  a  Quadrant  of  its  Orbit 
from  th z  Perihelium,  as  3  14159 ,&c.  (that  is,  the 
Area  of  the  Circle)  to  VJ.  Therefore  the  Co¬ 
met  would  deferibe  that  Quadrant  in  1 09  Days, 
14  Hours,  4 6  Minutes  ;  and  fo  that  Parabolick 
Area  (analogous  to  the  Area  P  OS)  being  divided 
into  1 00  Parts,  to  each  Day  there  would  be  allot¬ 
ted  0.9 12280  of  thofe  Parts ,  the  Log.  of  which, 
v,£  9  960128,  is  to  be  kept  for  continual  Ufe. 
But  then  the  Times  in  which  a  Comet,  at  a  greater 
or  left  Diftance,  would  delcribe  fimilar  Quadrants, 
are  as  the  Times  of  the  Revolutions  in  Circles,  that  is, 
in  the  Sefquiplicate  Ratio  of  the  Diftances :  And 
fo  the  Diurnal  Areas,  eftimated  in  CentefimalPzvis 
of  the  Quadrant  (which  Parts  we  put  for  Mea- 
fures  cf  the  mean  Motion,  like  Degrees)  are  in 
each  in  the  Subfeftjuialteral  Proportion  of  the  Diftance 
from  the  Sun  in  the  Perihelion. 

Thefe  neceflary  things  premis’d,  let  it  be  pro¬ 
pos’d  to  compute  the  a  parent  Place  of  any  one  of 
the  mention’d  Comets  for  any  given  Time.  There¬ 
fore, 

1 .  Let  the  Suns  Place  be  had,  and  the  Log.  of  its 
Diftance  from  the  Earth. 

2.  Let  the  Difference  between  the  Time  of  the  Peri¬ 
helion,  and  the  Time  given,  be  gotten  in  Days  and 
Decimal  Parts  of  Days.  To  the  Log.  of  this  Number 
let  there  be  added  the  conftant  Log.  9.960128,  and 
the  Complement  Arithmetical  of  the  {-  of  the  Log.  of 
the  Didance  in  the  Perihelium  from  the  Sun  :  The 
Sum  will  be  the  Log.  of  the  mean  Motion,  to  be  fought 
in  thefiril  Column  of  the  General  Table. 

^ .  With  the  mean  Motion  let  there  he  taken  the 
correfpondent  Angle  from  the  Perihelium,  in  the  Ta¬ 
ble  and  the  Log.  for  the  Diftance  from  the  Sun  :  Then 
in  Comets  that  are  direB,  add,  and  in  retrograde 
one.Jubftrna  ;  if  the  Time  he  efter  the  Perihelmm, 
the  Angle  thut  found,  to  or  from  the  Piece  of,  he  Pe¬ 
rihelium  ;  or  in  direB  Cornett  fubfiraft,  end, n  retro, 
grade  one,  add-,  if  the  T, me  he  before  the  Periheli- 


urn,  the  forefaid  Angle  to  or  from  the  Place  of  the 
Perihelium  .$  and  fo  we  fhafl  have  the  Place  of  the 
Comet  in  its  Orbit.  And  to  the  Log.  found  fot  the 
Diftance ,  let  there  be  added  the  Log.  of  the  Didance 
in  the  Perihelium,  and  the  Sum  will  be  the  Log .  of 
the  true  Diftance  of  the  Comet  from  the  Sun. 

4.  The  Place  of  the  Node ,  together  with  the  Place 
of  the  Comet  in  its  Orbit,  being  given ,  let  the  Di¬ 
ftance  of  the  Comet  from  the  Node  be  found  $  then 
the  Inclination  of  the  Plane  being  given ,  there  will 
be  given  alfo  ( from  the  common  Rules  of  Trigonometry) 
the  Comet’s  Place  reduced  to  the  Ecliptic 4,  the  Incli¬ 
nation  or  Heliocentric/^  Latitude,  and  the  Log.  of  the 
curtate  Diftance. 

5.  Prom  thefe  things  given  (by  the  very  fame  Rules 
that  we  find  the  Planet’s  Place  from  the  Suns  Place 
and  Diftance  given)  we  may  obtain  the  Apparent  or 
Geocentrick  Place  of  the  Comet,  together  with  the 
Apparent  Latitude.  And  this  it  may  be  worth 
while  to  illuftrate  by  an  Example  or  two* 

Example  I. 

Let  it  be  required  to  find  the  Place  of  the  Comet  of  the 
Tear  1 66y,M^Tch  the  id,  7h,  oor,  P.M.  London. 
That  is,  96d,  19I1,  8',  after  the  Perihelium, 
which  happened  Novemb.  24°,!  ib,  52'* 


Log.  Dift.  Perihel. 

Log.  Selquialt. 

Comp.  Arith. 

Log.  Temp. 

Log.  Med.  Mot. 

MediusMorus  85.001 


0.0 !  1044 
0.016566 

9.983434 

9.960128 

1.985862 


1.929424 


Perihel. 

Ang.  Correfp: 

Comet,  in  Orb.  $ 
Ajfcend.  Nod.  31 

Com.  a  Nodo 
Red.  ad  Eclip. 

Com.Helioc.  fcy 
Inch  Bor. 

Log.  pro  dift. 

Log.  Perihel. 
Co*lin.  Inch 

Log.  dift.  Curt. 
Log.  dift.  O 

O  X 

Com.  Vifus  y 
Lat.  Vifa 


1 0.41.25 
83.38.05  — 

17.  3.20 

21.14.00 

34.10.40 

32.19.05 

18.54.55 
1 1.46.50 

0.255369 
0.0 1 1 044 

9-990754 

0.257167 

9.997918 

21.44.45 

29.18.30 

8.36.15 


Example  II, 

Let  it  be  required  to  find  the  Place  of  the  Comet  of 
theTear  1683,  July  23°,  13b,  35',  P.Af. Lon¬ 
don :  Ori3h,  40',  Equat.Time.  That  is,  2  id, 
1  oh,  5  of  after  the  Perihelium. 
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CON 


Log.  dift.  Perihel. 

9748343 

Log.  Sefquialc. 

2.622514 

Comp.  Arith. 

'0.37748  6 
9.960128 

Log.  Temp. 

1.3107^3 

Tog.  Med.  Mot. 

1.648337 

Medius  Motus 

44498 

Perihel.  ir 

25.29.3°  — 

Ang.  Correfp. 

23. 23. 20 

j-  + 

Comet,  itl  Orb.  T 

28.41.10 

Nod.  Defcend.  X 

23.23.00 

Com.  a  Nodo 

35.19.10 

Red.  ad  Eclip. 

*•  >  '  * 

4.48.30 

• .  • 

Com.  MeJioc.  X 
Inch 'Bor.  , 

Log.  pro  dift. 

•  Log’.  Perihel. 

,l;\  Co- fin.  Inch 

Log.  dift.  Cure.  9.772866 

Log.  dift.  O  •  0.-006104 

0  Locus  ^  ;  10.41.25 

Com.  Vifus  ©  .5.11.50 

Lar.  Bor.  28:52.00 

&  -j0  T  ,  M-..  •{•;..  US  1J:  >:1  «  J  £>*1 'Up 

At  the  Inftant  6f  Time  fpecified  in  the  firft  Ex¬ 
ample,  ’twas  obferved  (at  London)  that  rhe  Comet 
applied  to  the  fecond  Star  of  Aries  ;  fo  that  it 
was  found  to  be  9'  more  Northerly,  and  f  to  the 
Eaft,  according  to  Mr.  floods  Obfervation.  But 
at  that  of  the  Second  Example,  I  my  felf  (near 
London ,  with  the  fame  Inftruments  whereby  I  for¬ 
merly  obferved  the  Southern  Cohftellations)  found 
the  Place  of  the  Comet  to  be©,  5%  ni\  and 
28°,  5 i';  North  Latitude,  which  agreed  exactly 
with  the  Obfervation  ma  e  at  Greenwich  almoft  the 

very  fame  Moment.  ' 

As  for  the  Comet  of  the  Year  1680,  which 
came  almoft  to  the  very  Sun  it  lelf  (being  in  its 
Perihelion ,  not  above  f  of  the  Semi-diameter  of  the 
Sun  diftant  from  the  Surface  of  it)  fince  the  Latus 
Heftum  is  fo  very  Email*  could  hardly  be  contained 
within  the  Limits  of  the  General  Table,  becaufe 
of  the  exceffive  Velocity  of  the  Mean  Motion. 
Therefore  in  this  Comet  the  beft  way  is  (after  the 
mean  Motion  is  found)  to  get  from  thence  (by  the 
help  of  the  foregoing  Equation  ^  4-  3  K  —  ttt 
of  the  mean  Motion)  the  Tangent  of  half  the  An¬ 
gle  from  the  Perihelium,  together  with  the  Log. 
for  the  Diftance  from  the  Sun.  Which  things  be' 
ing  given,  we  are  to  proceed  by  the  fame  Rules  as 
in  the  reft. 

'  ,  *  ,  ]  *  -* 1  *  *■ .  '  *  *  -  L  ■  /■ 

After  this  Manner  therefore  the  Aftronomical 
Reader  may  examine  thefe  Numbers  which  I  have 
calculated  with  all  imaginable  Care  from  the  Ob- 
fervations  I  have'  met  with.  And  I  have  not 
thought  fit  to  make  them  publick  before  they  have 
been  duly  examin’d,  and  made  as  accurate  as 
’twas  poflible,  by  the  Study  of  many  Years.  I 
have  publifhed  this  Specimen  of  Cometical  Aftro- 
nomy  as  a  Prodomus  of  a  defigned  future  Work, leaft 
happening  to  die,  thefe  Papers  might  be  loft,  which 
every  Man  is  not  capable  to  retrieve,  by  reafon  of 
the  great  Difficulty  of  the  Calculation. 

Vo!.  II. 


Now  it  may  not  be  amiis  to  put  the  Reader  in 
mind,  That  our  Five  firft  Comets,  (the  Third 
and  Fourth  obferved  by  Peter  Apian ,  the  Fifth  by 
Paulus  Fabricius)  as  alfothe  Tenth  leen  by  Mafilin , 
if  I  iniftake  not,  in  the  Year  1  586.  are  not  fo  cer¬ 
tain  as  the  reft  ;  for  the  Oblervations  were  made 
neither  with  fit  Inftruments,  nor  due  Care,  and 
upon  that  Account  are  difagreeing  withthemfelves, 
and  can  by  no  means  be  reconcil’d  with  a  regular 
Computation.  The  Comet  which  appeared  in  the 
Year  1684.  was  only  taken  Notice  of  by  Blanchi- 
nus,  who  obferved  at  fipme  ;  And  the  laft,  which 
appeared  in  the  Year  1698.  was  feenonly  by.  thole 
at  P.vr/r,  who  determined  its  Courfe  in  a  very  un- 
common  way.  This  Comet  was  very  obfeure  ; 
and,  although  it  moved  fwitt,  and  came  near  e- 
nough  our  Earth  ;  yet  we,  who  were  wont’ to  be 
curious  enough  in  thefe  Matters, ,  law  nothing  of  it. 
For  want  of  Obfervations  I  have  left  out  the, fore¬ 
going  Catalogue,  chofe  two  remarkable  Comets 
which  have  appeared  in  this.our  Age,  one  in' Novem¬ 
ber,  in  the  Year  i  689.  the  other  in  February ,  in 
the  Year  1702.  For  they  directing  their  Courfes 
towards  the  Southern  Parts  of  the  World,  and 
being  fcarce  conlpicuous  here  in  Europe,  met  with 
no  Obfervers  capable  of  he  Bulinefs.  But,  if  any 
one  fhall  bring  from  India ,  or  the  Southern  Parts, 
an  accurate  Series  of  requifite  Oblervations,  I  will 
willingly  fall  to  work  again,  and  undergo  the  Fa¬ 
tigue  of  reprefenting  their  Orbits  in  Numbers,  as  I 
have  done  the.  reft. 

By  comparing  together  the  Accounts  of  the  Mo¬ 
tions  of  thefe-'  Comets,  ’tis  apparent  their  Orbits 
are  difpofeft  fn  no  manner  of  Order;  nor  carl 
they,  as.the  Planets  are,  be  moved  indifferentl  ye- 
very  way,  as  well  retrograde  as  diredt:  From 
whence  it  is  clear,  they  are  not  carried  about  or 
moved  in  Vprfices.  Moreover,  the  Diftances  in  their. 
Periheliums  are  fomeiimes  greater,  lometimes  lefs  ; 
which  makes  me  fufpeeft  there  may  be  a  lar  greater 
Number  of  them,  which  moving  in  Regions  more 
remote  from  jhe  Sun,  become  very  obfeure;  and 
wanting  Tails,  pafs  by  us  unfeen. 

Hitherto  I, .have  confidered  the  Orbits  of  Co¬ 
mets  as  exadtty  Parabolicl ;  upon  which  Suppofi- 
tion  it  would  follow,  that  Comets  being  impelled 
towards  the  Sun -by  a  Centripetal  Force,  delcend 
as  from  Spaces  infinitely  diftant,  and  by  their  Falls 
acquire  fuch  a  Velocity,  as  that  they  may  again 
run  off'  into  the  remoteft  Parts  of  the  Univerfe, 
moving  upwards  with  fuch  a  perpetual  Tendency, 
as  never  to  return  again  to  the  Sun.  But  fince  they 
appear  frequently  enough,  and  fince  none  of  them 
can  be  found  to  move  with  an  Hyperbolick  Mo* 
tion,  or  a  Motion  fwifter  than  what  the  Comer 
might  acquire  by  its  Gravity  to  the  Sun,  ’tis  highly 
probable  they  rather  move  in  very  Excentrick  Or¬ 
bits,  and  make  their  Returns  after  long  Periods  of 
Time:  For  fo  their  Number  will  be  determinate, 
and  perhaps  not  fo  very  great.  Befide%  the  Space 
between  the  Sun- and  the  fix’d  Stars  is  fo  immenfe, 
that  there  is  Room  enough  fora  Comet  to  revolve, 
though  the  Period  of  its  Revolution  be  vaftlylong. 
Now,  the  Latus  fieFlum  of  an  Ellipfis,  is  to  the  La¬ 
tus  Bpftum  of  a  Parabola,  which  has  the  fame  Di¬ 
ftance  in  its  Perihelium ,  as  the  Diftance  in  the  A  * 
phelium  in  the  Ellipfis,  is  ta  the  whole  Axis  of  the 
Ellipfis.  And  the  Velocities  are  in  a  fubduplicate 
Patio  of  the  fame  :  Wherefore  in  very  Excentrick 
Orbits  this  Patio  comes  very  near  to  a  Patio  of 
Equality  ;  and  the  very  fmall  Difference  which  hap¬ 
pens  on  Account  of  the  greater  Velocity  in  the  Pa - 
I  rabola , 


28.11.3° 

35.  2.00 
0.1 11336 

9.748343 

9.913187 
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rtbvla,  “is "  eafily  compenfated  in  determining  the 
Situaaomot  the  Orbit.  The  principal  Ufe  there¬ 
fore  ot  this  lable  ol  the  Elements  of  their  Moti¬ 
ons, •  and  that  which  induced  me  to  conftrud  it, 
is,  That  whenever  a  new  Comet  fhall  appear,  we 
may  be  able  to  know,  ,  by  comparing  together  the 
Elements,  whether  it  be  any  of  thofe  which  has 
appeared  before,  and  confequently  to  determine 
its  Period  and  the  Axis  of  its  Orbit,  and  to  fore¬ 
cell  its  Return.  And  indeed  there  are  many  things 
which  Apian  obferved  in  the  Year  1-531.  was  the 
fame  with  that  which  Kjtpl  er  and  Longomontanus 
took  Notice  of  and  defcribed  in  the  Year  1607. 
and  which  I  my  felf  have  feen  return^  and  obfer¬ 
ved  in  the  Year  1681.  All  the  Elements  agree, 
and  nothing  feems  to  contradict  this  my  Opinion, 
befides  the  Inequality  of  the  Periodick  Revoluti¬ 
ons :  Which  Inequality  is  not  fo  great  neither,  as 
that  it  may  not  be  owing  to  Phyfical  Caufes  :  For 
the  Motion  of  Saturn  is  fo  difturbed  by  the  reft  of 
the  Planets,  efpecially  Jupiter ,  that  the  Periodick 
Time  of  that  Planet  is  uncertain  for  fome  whole 
Days  together.  How  much  more  therefore  will  a 
Comet  be  lubjecft  to  fuch  like  Errors,  which  rifes 
almoft  four  times  higher  than  Saturn ,  and  whole 
Velocity,  though  encreafed  but  a  very  little,  would 
be  fufficient  to  change  its  Orbit  from  an  Elliptical 
to  a  Parabolical  one.  This,  moreover,  confirms 
me  in  my  Opinion  of  its  being  the  fame  ;  that  in 
the  Year  1456.  in  the  Summer  Time,  a  Comet 
was  feen  palling  retrograde  between  the  Earth  and 
the  Sun,  much  after  the  fame  manner:  Which, 
though  no  Body  made  Obfervations  upon  it,  yet 
from  its  Period,  and  the  Manner  of  its  Tranfit, 
I  cannot  think  different  from  thofe  I  have  juft  now 
mention’d.  Hence  I  dare  venture  to  foretell,  That 
it  will  return  again  in  the  Year  1758.  And,  if  it 
fhould  then  return,  we  fhall  have  no  Reafon  to 
doubt  but  the  reft  muft  return  too  *-  Therefore  A- 
ftronomers  have  a  large  Field  to  exercife  them- 
felves  in  for  many  Ages,  before  they  will  be  able 
to  know  the  Number  of  thele  many  and  great 
Bodies  revolving  about  the  common  Centre  of  the 
-  Sun  *  and  reduce  their  Motions  to  certain  Rules. 

I  thought  indeed  that  the  Comet  which  appear’d 
in  the  Year  1532.  might  be  the  fame  with  that  ob- 
lerv’d  by  Hevelius  in  the  Year  1 6&1.  But  Apian's 
Obfervations,  which  are  the  only*  ones  we  have 
concerning  the  firft  of  thele  Comets,  are  too  rude 
and  unskilful  for  any  thing  of  Certainty  to  be 
drawn. from  them  in  fonice  a  Matter.  I  defign  to 
treat  of  all  thefe  things  in  a  larger  Volume,  and 
contribute  my  utmoft:  for  the  Promotion  of  this 
Part  of  Aftronomy,  if  it  fliall  pleafe  God  to  conti¬ 
nue  my  Life  and  Health. 

In  the  mean  time,  thofe  that  defire  to  know 
how  to  conftrucft  Geometrically  the  Orb  ol  a  Co¬ 
met  by  three  accurate  Obfervations  given,  may 
find  it  at  the  End  of  the  Third  Book  of  Sir  Ijfkcc 
Newtons  Principles  of  Natural  Philofophy,  end- 
ruled  De  Syftemate  Mundi,  in  the  Words  of  its 
Renowned  Inventor.  Which  have  fince  been  more 
fully  explained  by  my  very  Worthy  Collegue  Dr. 
Gregory ,  in  his  Learned  Work  of  Afironomia  PhyCi- 
ca  &  Gcometrica . 

One  thing  more  perhaps  it  may  not  be  improper 
or  unplealant  to  advertife  the  Aftronomical  Rea¬ 
der  ;  That  fome  of  thefe  Comets  have  their  Nodes 
fo  very  near  the  Annual  Orb  of  the  Earth,  that  if 
it  fhall  fo  happen,  that  the  Earth  be  found  in  the 
Parts  of  her  Orb  next  the  Node  of  a  Comet, 
whilft  the  Comet  palfes  by  5  as  the  apparent  Mo- 


!  tion  of  the  Comet  will  be  incredibly  fwifr,  fo  its. 
Parallax  will  Become  very  fenfibfe ;  and  the  Pro¬ 
portion  thereof  to  that  of  the  Sun  'will  be  given. 
Wherefore  fuch  Tran  fits  of  Comets  dp  afford  us 
the  very  beft  Means,  though  th£y  feldom  happen 
to  determine  the  Diftance  of  the  Sun  and  Earth: 
Which  hitherto  has  only  been  attempted  by  Mars 
in  his  Oppcfition  to  the  Sun  ;  or  elfe  Venus  in  Peri- 
gceo  ;  whofe  Parallaxes,  though  triple  to  that  of 
the  Sun,  are  fcarce  any  ways  to  be  perceived  by 
our  Inftruments  ;  whence  we  are  ftill  in  great  Un¬ 
certainty  in  that  Affair.  This  Ufe  of  Comets 
was  the  ingenious  Thought  of  that  Excellent  Geo¬ 
metrician  Mr.  Nicolus  Facio.  Now  the  Comer  of 
1472.  had  a  Parallax  above  twenty  times  greater 
than  the  Suns.  And  if  the  Comet  of  1618.  had 
come  down,  about  the  Middle  of  March  to  his 
defending  Node  :  Or  if  that  of  1618  had  arri¬ 
ved  a  little  fooner  at  its  afcending  Node;  they 
would  have  been  yet  much  nearer  the  Earth,  and 
confequently  have  had  more  notable  Parallaxes. 
But  hitherto  none  has  threaten’d  the  Earth  with  a 
nearer  Appulfe  than  that  of  168c.  For  by  Calcu¬ 
lation  I  find,  that  Novemb .  1 1  rh,  6>,  P.  M. 
that  Comet  was  not  above  the  Semi-diameter  of 
the  Sun  to  the  Northwards  of  the  way  of  the 
Earth.  At  which  Time,  had  the  Earth  been 
there,  the  Comet  would  have  had  a  Parallax  equal 
to  that  of  the  Moon,  as  I  take  it.  This  is  fpoken 
to  Aftronomers:  But  what  might  be  the  Confe- 
quences  of  fo  near  an  Appulfe,  or  of  a  Contad: 
or  laftly,  of  a  Shock  of  the  Cceleftial  Bodies* 
(which  is  by  no  means  impoifible  to  come  to  pafs 
I  leave  to  be  difcufs’d  by  rhe  Studious  of  Phyfical 

COMMENDAM.  Before  the  Reformation  it 
was  co  mmon  for  the  Ordinary  to  grant  a  Sequeftra- 
tion  of  a  Living  (efpecially  if  in  his  own  Gift  or 
lapfed  to  him)  for  fix  Months  Time  :  And  fuch  a 
Sequeftration  was  called  Commenda-Semefiris.  And 
this  was  the  only  Commendam  that  the  Canon  Law 
approved  of :  tho*  Commendams  for  a  longer  Time 
and  even  for  Life,  were  all  along  ufed.  A  Bifhop' 
now  is  only  capable  of  holding  a  Benefice  or  other 
Inferior  Dignity,  by  this  Title  of  Commendam  ? 
which  he  doth  by  Licence  from  the  Arch-Bifhop  of 
Canterbury ,  or  from  the  Queen  in  Chancery.  But 
the  Bifhop  cant  hold  any  living  in  Commendam. , 
without  the  Patrons  Confent ;  as  Watfon  faith,  c.  1 8. 
p.  1 41.  In  Cafe  of  a  Commendam,  no  Inftitution  is 
neceflary  ;  and  a  Bifhop  may  be  Liccnfed  to  hold  a 
Living  in  his  own  Gift  by  thefe  Words :  Author i- 
tate  fua  propria  capere,  &  apprehendere  abfauere  Info- 
tut  tone  Indudione,  CoUatione,  See.  J 

,  COMMISURA  CraJJiori,  Nervi  armula,  is  a  Me¬ 
dullary  Precede  in  the  Bruin,  connecting  together 

t'fTn  ’  °r  the  TlPs  of  the  Crura 

Medulla  oblongata, 

.  C9“mPkiCATION.  Lines  of  Commuica- 
tion  in  the  Art  of  Fortification,  are  Trenches  made 
to  continue  and  preferve  a  fafe  Correlpondence  be¬ 
tween  two  For,,  or  Poft, :  or  at  a  Seige  between 

two  Approaches,  that  they  may  relieve  on  another 
on  occafion. 

COMPARTITION,  in  Archite&ure,  is  the 
uieiul  and  graceful  Diftribution  ol  the  whole 
Ground-plot  of  an  Edifice,  into  Rooms  of  Office 
of  Reception  or  Entertainment. 

COMPARTMENT,  in  Architecture,  is  a  par- 
ticular  Square,  or  other  figured  Space  (for  an  In- 

feription,  G?c.)  mark’d  out  in  feme  ornamental 
Part  of  a  Building, 

COMPASS : 


COM 


COM 


COMPASS :  The  Latin  and  Greek  Names  ufed 
for  the  Points  of  the  Compafs,  are  as  follows  : 

NORTH  Seprentrio; 

N.  b.  E.  Hypaquilo,  Hypetboreas. 

N.  N.  E.  Aquilo,  Gallicus. 

N.E.b.N.  Mefaquilo  Mefoboreas. 

N.  E.  Supernas  Borrhapeliotes  ('Vales). 
E.  N.  E.  Caecias,  Carbas. 

E.  b.  N.  Mefocaecias. 

EAST.  Oriens,  Subfolanus. 

E.  b.  S.  Hypeurus,  Hypereurus. 

E.  S.  E:  Vulturnus. 

S.  E.  b.  E.  Mefeurus. 

S.  E.  Euroaufter,  vulg.  Notapeliotes. 

S.  E.  b.  S.  Hypophaenix,  Hypereanotus. 

S.  S.  E.  Euronotus,4v  Vegetius,  aivkovo®. 
S.  b.  E.  Mefophaenix,  Mefeuronotus. 

SOUTH.  Aufter. 

S.  b.  W.  Mefolibonotus. 

S.  S.  W.  Auftroafricus. 

S.W.  b.S.  Hypolibonotus,  Hyperhbonotus. 

S  W.  Notolibycus,  Auftro-Zephyrus. 
S.W.b.W.  Mefafricus,  Mefolopus. 

W.  S.  W.  Africus,  Subvefperus. 

W.  b.  S.  Hypafricus. 

WEST.  Favonius,  (  VegotJ  Subvefper- 
tirus  Occidens. 

WEST.  Occidens. 

W.  b.  N.  Mefocorus,  Mefargeftes. 

W.  N.  W.  Corns,  Caurus. 

N.W.b.W.  Hypocorus,  Hyperargeftes. 
N.W.  Corns  Etefiae,  Zephyroboreas. 
N.W.b.W.  Hypocircius,  Mefothracias. 

N.  N.  W.  Circius. 

N.  b.  W.  Mefocircius. 

[Metius  Lib.  V.  Doctrin.  Sp. 
COMPERTORIUM,  is  a  Judicial  Inqueft  in 
the  Ciyil  Law,  made  by  Delegates,  to  find  out 
and  relate  the  Truth  of  a  Caule. 

COMPOSITION  of  Motion .  If  a  Body  as  b, 
be  impelled  or  drawn  by  three  different  Forces,  in 
jhe  three  different  Directions,  b  a>  be ,  and  b  d,  fo 


that  it  yeild  to  none  of  them,  but  continue  in  aejui- 
libro  :  Then  will  thofe  three  Powers  or  Forces  be  to 
one  another,  *hs  three  right  Lines  drawn  parallel 
to  thofe  Lines  exprelfing  the  three  different  Directi¬ 
ons,  and  terminated  by  their  mutual  Concourfes. 
Let  be  reprefent  the  Force  by  which  the  Body  b 
is  impelled  from  b  to  a  ;  then  will  the  fame  right 
Line  be  reprefent  alfo  the  contrary  equal  Force, 
by  which  it  is  impelled  from  b  to  r  But  by  what 
hath  been  faid  before  in  Compofition  of  Motion, the 
force  be  is  refolvable  into  the  two  Forces  acting 
according  to  the  two  Directions,  b  d ,  and  b  c *  to 
which  the  other  impelling  from  b  to  e ,  is  as  be  to 
b  d,  and  b  c  or  d  e,  refpectively.  So  likewife  two 
Forces  acting  without  the  Directions  b  d,  b  ci  and 
being  equipollent  to  the  Force-aCting  without  the 
Direction  b  e,  from  b  to  e  ;  will  be  to  the  Force- 
aCting  according  to  the  Direction  b  e  from  b  toe, 
as  bd,  be  to  bd$  and  therefore  the  Forces  aCting 
in  the  Directions  W,  be,  and  equipollent  to  the 
Force  acting  in  the  Direction  b  e,  are  to  the  Force 
aCting  in  the  Direction,  as  b  dt  b  et  or  d  c  to  b  e : 
Vol.  II. 


That  is,  if  a  Body  be  urged  by  three  different 
equipollent  Powers  in  the  Directions,  ba,  b  d,  and 
b  c,  thefe  three  Forces  (hall  be  to  one  another,  as 
be,  bd,  and  d  e,  refpeCtively.  £.  E.  D.  And  this 
fingle  Propofition  is  the 'Foundation  of  ah  the  Me- 
chanicks,  as  hath  been  often  fliewn  by  Geometers. 

COMPOSITION  of  Quantities,  with  refpcCt 
to  the  Doctrine  of  Combinations,  iri  the  joyning 
in  any  Number  of  Given  Quantities,  Letters  or 
Figures,  one  Row  with  another  Row  of  the  lame, 
or  with  two  or  three,,  or  more  other  Rows.  See 
Combination. 

COMPOSITION  in  Painting, comprehends  two 
Parts,  Invention  and  Difpofition  j  one  of  which 
finds  out  ( by  the  means  of  Hiftory)  proper  ObjeCts 
for  a  PiCture  $  and  the  other  places  them  a- right : 
the  juft  mixture  of  which  Two  Things,  according 
to  a  true  Oeconomy,  is  properly  Compofition. 

CONATUS  Centrifugus :  This  is  fometimes 
called  the  Conatus  Excufforius,  and  is  always  expref- 
fed  by  the  verfed  Sine  of  the  Angle  of  Circulation, 
and  thefe  Conatus  Centrifugi  of  Bodies  revolving  in 
equal  Circles,  with  an  equable  Motion,  are  in  a 
duplicate  Ratio,  or  as  the  Squares  of  their  Veloci¬ 
ties.  But  if  the  Bodies  revolve  in  unequal  Circles, 
their  Conatus  Centrifugi  will  be  in  a  Ratio,  com¬ 
pounded  of  the  Ratio  of  the  Squares  of  the  Veloci¬ 
ties  direPlly,  and  the  Simple  Ratio  of  the  Radii  of 
thofe  Circles  Inverjley.  If  the  Body  deferibe  equal 
Areas  in  equal  Times  (as  is  the  Cafe  of  the  planets 
which  revolve  in  Elliples  round  the  Sun)  then  the 
Conatus  Centrifugi  will  be  reciprocally  as  the  Cubes 
of  the  Radii. 

CONATUS  Excufforius.  See  Conatus  Centric 
fugus . 

CONGENERES  Mufculi  ;  are  fuch  Mufdes  in 
an  Animal  Body,  as  lefve  together  to  produce  the 
fame  Motion  ;  and  they  are  fo  called,  becaufethey 
aiTift  one  another  in  their  Attion. 

CONGRUITY  :  That  there  is  fuch  a  Proper¬ 
ty  as  Congruity  in  the  Particles  of  feveral  Fluids,  is 
plain,  from  thefe  and  fuch  like  Inftances  :  Quick- 
filver  will  ftick  to  Gold,  Silver,  Tin,  Lead,  c Sc. 
and  unite  with  them  ;  but  will  roll  off  from  Wood, 
Stone,  Glals,  &c.  and  Water  that  will  wet  S  dt 
and  diffolve  it,  will  flip  off  from  Tallow, 
without  adhereing  to  it,  as  it  will  from  a  dufty 
Surface,  and  from  the  Feathers  of  Water- Fowles. 
Two  drops  of  Water,  or  ot  Mercury,  will  on  con- 
tadf,  immediately  join  and  coalefce :  But  Oil  of 
Tartar  poured  on  Quick-filyer,  and  Spirit  of  Wine 
on  that  Oil,  and  Oil  of  Turpentine  on  that,  and 
Air  over  all ;  tho’  thefe  are  ftop’d  in  a  Bottle,  and 
fhaked  never  fo  long,  they  will  by  no  means  con¬ 
tinue  mingled,  but  will  feparate  and  keep  diftindt. 
Whether  the  Caufe  of  this  Incongruity  be  not,  that 
the  Particles  of  the  Fluids  cannot  be  brought  lo 
near  to  one  another,  as  to  come  within  the  Sphere 
of  one  anothers  Attraction  ;  and  why  they  cannot 
be  brought  to  do  fo  by  (baking,  are  Enquiries 
worth  purfuing.  The  Ingenious  Dr.  Hook,,  calls 
Congruity  both  a  Tenaceous  and  AttraElive  Power, 
in  which  he’s  certainly  right  -  but  perhaps,  what 
he  takes  to  be  the  Effects  of  Congruity,  is  the  Caufe 
of  it. 

CONICK-SECTIONS.  I  thought  fit  to  give 
the  Reader  here  a  Tranflation  of  if  Hofpital’s  fixtft 
Book  of  Conicks ;  wherein,  he  will  fee  how  the 
Sections  and  their  Primary  Properties  are  deduced 
from  the  Cone  itfelf, without  the  tedious  Number  of 
Lemmas,  which  fome  have  pfemifed  about  a  Line 
cut  Harmonically  ;  whofe  Demonftrations  alone, 
I  i  are 


/ 


CON 


CON 


are  more  than  all  thefe  Propofitions,  and  not  fo  na¬ 
tural  nor  eafy  neither. 

DEFINITIONS. 

I.  If  an  Infinite  right  Line,  as  x  S  •  having  one 
Parc  of  it,  as  S ,  fixt  there  as  in  an  immoveable 
Point,  plac’d  above  the  Plane  of  the  Circle  VX  T j 

Fig.  i. 


be  fuppofed  to  move  round  the  Circumference  of 
the  faid  Circle ;  the  Revolution  of  this  Line  xSX^, 
will  produce  or  form  what  we  call  a  Conicl^-Surfacc  ; 
and  if  the  Line  be  continued  each  way  beyond  the 
immoveable  Point  S ,  it  will  generate  two  Conick, - 
Surfaces  which  are  called  Oppofite. 

% 

II.  The  fix’d  Point  S,  is  called  the  Vertex  of 
either  Surface . 

Ili.  The  O  VXTy  is  called  the  Bafe  of  the 
Cone  V  XT  S  ,  and  the  ©  u  x  y  S  the  Bafe  of  the 
Oppofite  Cone. 

IV.  For  the  Solid  contain’d  under  the  Bafe  VXTt 
and  that  Conick; Surface  which  is  generated  by  the 
Motion  of  the  Line  S  X,  is  called  a  Cone. 

V.  The  Right  Line  5  X,  drawn  from  the  Ver¬ 
tex  to  any  Point  in  the  Periphery  of  the  Bafe,  is 
called  the  Side  (becaufe  ’tis  one  of  the  Sides  of  the 
A  which  will  be  formed  by  cutting  the  Cone  thro’ 
the  Vertex ,  and  by  the  Axis ). 

VI.  The  Line  5  O,  drawn  from  the  Centre  of 
the  Circle  of  the  Bafe  thro’  the  Vertex ,  is  called 
the  Axis. 

VII.  A  Eight  Conef  is  that  whofe  Axis  is  Nor¬ 
mal  to  the  Plane  of  its  Bafej  but  if  it  be  not  fo, 
"cis  called  a  Scalene-Cone, 


VIII.  If  a  ConickrSurface  be  cut  by  a  Plane,1 
which  doth  not  pafs  thro’  its  Vertex ,  as  FA  G ;  and 
which  alio  is  not  Parallel  to  the  Plane  of  the  Bale/ 

Fig.  i. 


(for  then  a  Circle  will  be  produced,  which  tho° 
truly  a  Conicli-SeBion ,  is  not  here  confidered)  the 
Curve-Line  formed  by  the  Interfedlion  of  the  Plane 
FA  Gf  with  the  Corner-Surface,  is  called  a  Conick, r 
Seftion. 

IX.  If  thro*  the  Vertex  S,  a  Plane  be  drawn 
Parallel  to  any  Conick^SeBion,  the  Infinite  Right 

Fig.  J. 


Line  D  E ,  which  is  the  common  SeBion  of  that 
Plain,  with  the  Plane  of  the  Bafe,  is  called  the 
Directrix. 

X.  A  Conick-SeBion  FAG ,  is  called  a  Parabola  $ 
when  the  Directrix  D  E  touches  the  Circle  of  the 
Bafe  of  the  Cone  (as  in  Fig.  i.)  an  Ellipfis ;  when 
the  Directix  falls  all  without  the  Conet  and  an 
Hyperbola  when  the  Directrix  cuts  the  Circle  of 
Bafe. 

But  in  this  lafi  Cafe,  if  the  Plain  of  the  Conick 
Section  be  produced,  ir  muft  cut  the  Oppofite  Comely 
Surface  ;  and  there  will  form  another  Comeli-Secti¬ 
on,  which  is  called  Oppofite ,  and  both  together  are 
called  Oppofite- Sect  ions,  or  Oppojite-Hyperbolas,  as 
FA  G  and  Ki  N  H,  in  Fig.  4- 


XI.  If 
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XI.  If  a  Line  be  drawn  in  the  Plain  of  any  Co- 
nickrSections,  fo  that  it  meet  it  only  in  one  Point, 
and  being  produced  both  ways,  enters  not  at  all 
into  the  Section ;  but  falls  all  entirely  without,  and 
that  Line  is  called  a  Tangent  in  that  Point. 

CO'NSECTAF^IES. 

I.  In  the  Parabola,  all  the  Sides  of  the  Cone 
(vid.  Def.  5.)  being  produced  infinitely,  muft  ne- 
ceffarily  cut  its  Plane,  except  the  Side  S  D ,  drawn 

Fig.  4. 


from  the  Vertex  S  to  the  Point  D ,  where  the 
Directrix  touches  the  Bafe  ;  becaufe  no  other  Side 
but  that  can  be  in  the  Plane  DS  E,  which  is  pa¬ 
rallel  to  the  Section  ;  and  that  all  the  others  cut  it 
in  the  Point  S:  Whence  it  is  plain,  that  the  Para¬ 
bola  will  be  extended  infinitely,  and  can  never  re¬ 
turn  into  it  felf. 

II.  In  the  Ellipfis ,  all  the  Sides  of  the  Cone, 
when  produced,  muft  cut  the  Plane  of  the  Secftion  ; 
becaufe  the  Plane  S  D  E,  which  is  parallel  to  it, 
is  cut  by  all  of  them  in  the  Point  S ,  (Fig.  3.)  Whence 
this  Sedhon  muft  include  a  Space,  and  return  into 
it  ielf. 

III.  In  the  Hyperbola  and  the  Oppofite  SeBions, 
all  the  Sides  of  the  Cone  (but  SD,  S  E ,  drawn 
from  the  Vertet  to  the  Points  D,  E,  where  the 
DircBrix  cuts  the  Bafe)  being  infinitely  produced 
both  ways  from  the  Vertex  S,  muft  cut  the  Planes 
Of  the  Oppofite  SeBions :  Becaufe,  there  no  other, 
but  thofe  two  Sides,  which  can  fall  in  the  Plane 


SDE  which  is  parallel  to  the  Sections  •  and  alfo 
becaufe  all  the  others  cut  it  in  the  Point  5 

The  Sides  of  the  Portion  SDVE  form  the 
Points  of  the  Hyperbola  FAG;  and  thole  of  the 
Portion  S  DTE  being  produced  on  the  other  Side 
of  the  Vertex  S,  form  the  Points  of  the  Oppofite 

Sedtion  JQMH.  . 

And  from  hence  ’tis  clear,  That  the  Oppofite  Hy¬ 
perbolas  are  extended  infinitely,  and  can  no  more 
return  into  themfelves  than  the  Parabolick.Set'tSon. 

QTtjfojem  i  prop.  I. 

If  the  two  Oppofite  Comely  Surfaces  be  cut,  be  a 
Plane  palling  through  the  Vertex ,  as  Sam  (in  Fig. 
4.)  the  Interfedtion  of  that  Plane,  with  the  two 
Surfaces,  will  make  two  Right  Lines  S  a,  S  m, 
which  may  be  fuppofed  to  be  infinitely  produced 
each  way  from  S. 

For  let  am  be  the  Common  Section  of  this  Plane 
with  that  of  the  Bale  :  ’Tis  plain  it  will  cut  the  Pe¬ 
riphery  of  the  Bafe  in  the  two  Points  a  and  m, 
becaufe  the  Plane  Sam  is  fuppofed  to  fall  within 
the  Cone.  Wherefore  the  Sides  S  a  and  S  m  be¬ 
ing  produced  each  way  from  S ,  muft  be  the  two 
common  Sedtions  of  the  interfe&ing  Plane  Sam, 
with  the  oppofite  Conick  Surfaces  :  As  appears 
from  the  manner  of  their  Generation  in  Def.  1 . 

&  E-  D 

CO  NSECTAI^IES. 

I.  As  that  Part  of  the  Line  a  m  joining  the  two 
Points  a,  m,  in  the  Periphery  of  the  Bafe,  falls 
within  the  Bafe,  and  all  the  reft  of  it,  if  produced, 
falls  without ;  fo  it  follows,  that  if  the  Plane 
Sam,  be  fuppofed  infinitely  extended  all  round  S, 
that  Part  of  it  only  which  is  contained  within  the 
Legs  of  the  Angle  a  S  m,  and  its  Vertical  one  be¬ 
yond  S, will  fall  all  within  the  two  oppofite  Conick- 
Surfaces,  and  all  the  reft  of  it  without  them. 

II.  From  whence  it  follows,  That  if  you  join 
any  two  Points,  as  A ,  M,  in  a  Conick  Sedhon, 
(Fig.  2.)  it  will  be  all  contained  within  theSedfion  * 
and  all  Parts  of  it,  when  produced  either  way, 
will  fall  without  it :  For  drawing  from  the  Vertex 
S  two  Lines,  as  S  m,  S  a,  and  fuppofing  them  to 
determine  fuch  a  Plane  as  above ;  ’tis  plain  the 
Line  A  M  will  fall  all  within  the  Legs  of  the 
Angle  aSm, 

III.  Wherefore  any  Line  palling  through  the 
Vertex  S,  and  parallel  to  fuch  a  Line  as  A  M 
drawn  within  the  Sedhon,  will  fall  without  the 
Conick.  Surface  ;  and  will  meet  the  Plane  of  the 
Bafe  produced  without  the  Circumference  of  the 
Bafe  of  the  Cone. 

IV.  It  follows  alfo,  (from  Confect.  IJ  That  any 
two  Points,one  in  each  of  the  oppofite  Hyperbola’s,1 
(Fig. 4.)  being  joined  by  a  Right  Line,  as  A  M,  that 
Line  will  be  wholly  without  and  between  the  op¬ 
pofite  Sedhons  ;  but  infinitely  produced  each  way, 
will  be  ever  after  entirely  within  the  Oppofite  Hyper¬ 
bola's:  For  drawing  through  S  the  Lines  S  a , 
S  m ,  palling  through  the  Points  A ,  M ,  and  fup¬ 
pofing  then  to  determine  a  Plane,  extended  every 
way  from  S,  &c.  it’s  evident,  that  that  Part  of  the 
Plane  which  is  contained  within  the  Legs  of  the 
Angle  S  A,  S  M,  where  the  Line  AM  falls, ,  is 

sompfe- 
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comprehended  between  thofe  two  Surfaces ;  and 
hat  Fart  of  the  fame  Plane  which  is  contained 
between  the  Productions  of  the  Line  A  M,  from 
A  and  M  each  way,  will  fall  all  of  it  within  the 
Oppofite  Hyperbolas. 

V.  From  the  2d  and  4th  Ccnfectarics  it  will  fol¬ 
low,  That  a  Right  Line  can’t  cut  a  Conick-Sedri- 
on,  or  the  Oppolite  Hyperbola’s,  in  more  than  two 
Points. 

PROP.  II. 

If  either  of  the  Oppofite  Conick; Surfaces  be  cut  by  a 
Plane  as  ouxy,  ( fee  Fig.  1.)  which  is  parallel  to 
the  Bafe  O  V  X  Y,  the  Section  will  be  a  Circle , 
xehefe  Centre  Jloall  be  in  o,  the  Point  where  that 
Plane  cuts  the  Axis  produced  as  far  as  is  neceffary 
beyond  S. 

For  in  the  Bafe,  drawing  any-where  a  Radius 
O  X  ;  and  from  the  Vertex  S  the  Side  S  X ; 
which  produced,  fliall  meet  the  Plane  ouxy  in*  ; 
the  Lines  O  X  and  ox  will  be  parallel  :  And  the 
Plane  SOX  being  produced  into  the  oppfite 
Cone  beyond  5,  the  A  s  S  O  A  and  Sox  will  be 
equal;  and  therefore  ’twill  always  be  that  S  O  : 
OX::  So  :  S  x.  But  the  two  firft  Terms  being 
always  the  fame,  the  4th  Term  Sx  can’t  change 
its  Length,  let  the  Point  *  fall  where  it  will : 
Wherefore  the  Curve  uxy  is  a  Circle. 

t 

*  jl 

PROP.  III. 

Jf  in  the  Plane  of  a  Parabola ,  as  FAG  (Fig.  1.)  you 
draw  from  any  Point ,  as  A,  within  the  Cone,  an 
infinite  Bjght  Line ,  as  A  B,  parallel  to  the  Side 
S  D  :  I  fay,  That  Line  Jhall  always  be  within  the 
Section  ;  and  though  infinitely  produced  towards 
B,  can  never  cut  the  Parabolick.  Circumference  a- 
vy  more . 

For  drawing,  or  luppofing  to  pafs  through  the 
*  the  Vertex  5  and  the  Line  A  B,  a  Plane,  as 
SAB;  that  will,  by  its  Interfe&ion  with  the 
Conick-Surface  from  two  Sides  ;  one  of  which 
fhall  always  be  the  Line  S  D,  (becaufe  AB  is  pa¬ 
rallel  to  it )  and  the  other  the  Line  S'  a,  which 
paflfes  through  the  Point  A.  But  the  Plane  DS  a, 
contained  between  the  Sides  S  D,  S  a,  produced 
infinitely  from  D  and  a ,  will  all  fall  within  the 
Surface  of  the  Cone  (by  Confil.  Prep.  I.)  Where¬ 
fore  the  Line  A  B,  which  is  always  within  that 
Plane,  and  is  parallel  to  the  Side  S  D,  will  fall  all 
of  it  within  the  Parabola,  and  can  cut  its  Circum¬ 
ference  no  where  but  in  B. 


Plane  of  the  Section  ;  (for  by  the  Nature  of  it, 
only  the  Side  S  D  is  fo,  (fee  Def.  X.)  Wherefore 
the  Side  S  m  produced,  riiuftcutthe  Plane  of  the 
Parabola  in  the  Point  M ;  through  which  the 
Line  A  M  paflfes,  which  is  formed  by  the  Inter- 
fedlion  of  the  Plane  a  S  m  with  that  of  the  Pa¬ 
rabola.  But  ’tis  plain,  that  this  Point  M  is  one 
of  the  Points  of  the  Parabola  FAG ,  becaufe  ’tis 
both  in  the  Plane  of  the  Section,  and  alfo  in  the 
Surface  of  the  Cone :  Wherefore,  (3c . 

PROP.  V.  Probl.  1. 

Through  a  Point  given ,  as  A,  in  any  Comeli-Section, 
to  draw  a  Tangent +  as  A  F,  to  the  Curve . 

Having  drawn  through  the  given  Point  A,  and 
the  Vertex  of  the  Cone,  as  S ,  a  Right  Line,  as 
S  A ,  cutting  the  Bafe  in  a  ;  and  then  to  the  Peri¬ 
phery  of  the  Bafe  in  the  fame  Point  a,  a  Tangent, 
as  £  a  F.  The  Line  F  A  made  by  the  common 
Section  of  the  Plane  S  E,  af,  ( produced,  if  ne¬ 
edrary,  beyond  the  Vertex  S )  with  the  Plane  of  the 
Section,  fliall  be  the  Tangent  required. 

For  fince  the  Tangent  Eaf  is  entirely  without 
the  Bafe.  but  orly  in  the  Point  a,  it  follows,  that 
the  Plane  S  E  af,  infinitely  produced  above  or  be- 

Fig.  5.1 
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PROP.  IV. 

V  . 

A  Line  drawn  in  the  Parabo'a  F  AG,  from  any 
Point ,  as  A,  within  the  Cone ,  and  not  parallel  to 
the  Side  S  D,  will,  if  produced,  meet  the  Para¬ 
bola  in  another  Point,  as  M.  (See  Fig.  2.) 

For  if  you  fuppofe  a  Plane  to  pafs  along  that 
Line  and  the  Vertex  S,  as  SAM,  that  will  be 
all  of  it  within  the  Conick-  Surface,  and  can’t  pafs 
by  the  Side  S  D  :  Whence  it  follows,  that  this 
Plane  will  form,  by  its  cutting  the  Surface  of  the 
Cone,  the  two  Sides  S  a  and  (S  m,  (fee  Prop.  I.) 
one  of  which,  S  a,  paflfes  through  the  Point  A ; 
and  the  other,  S  m,  is  by  no  means  parallel  to  the 


low  S,  can  cut  the  oppofite  Conick-Surface  no¬ 
where  but  in  the  Line  S  a ,  produced  alfo  infinitely 
either  way  ;  and  that  all  the  reft  of  that  Plane  will 
be  without  thofe  Surfaces.  Wherefore  the  Line 
A  F,  made  by  the  Interfection  of  that  Plane  with 
that  of  the  Section,  can  interfere  with  neither  of 
thofe  Surfaces  but  only  in  the  Point  A,  where  the 
Line  S  a  cuts  the  Plane  of  the  Section  :  Where¬ 
fore  ’tis  a  true  Tangent  to  the  Curve  in  that  Point. 

CONSECTAI{IES. 

I.  As  there  can  be  but  one  Tangent  to  the  Peri¬ 
phery  of  the  Bafe  in  the  Point  4,  fo  there  can  be 

but 
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but  one  to  the  Point  A  drawn  in  any  of  the  Co-  2*  1°  £^e  Ellipfis,  there  may  always  be  drawn 
nick-Sedions,  two  1  angenrs,  A  F,  G  B,  parallel  to  the  right  Lin$ 


II.  Whence  arifes  the  way  of  drawing  a  Tan¬ 
gent,  as  A  F  parallel  5  a  Right  Line,  as  M  1ST, 
given  in  Polition  in  the  Plane  of  any  Conick-Sedi- 
on  ;  or  in  the  two  Oppofite  Sedions. 

For  having  drawn  thro’  the  Vertex  S  a  parallel 
to  M  N,  as  S  £,  that  will  either  meet  with  the 
Diredrix  in  fome  Point,  as  £,  or  be  parallel  to  it ; 
becaufe  that  Line  S  £  may  be  parallel  to  the 
Plane  of  the  Sedion,  and  confequently  may  fall  in 
the  Plane  SDE.  If  it  cut  it  in  any  Point,  as  £, 
falling  without  the  Bafe  of  the  Cone  ;  then  draw¬ 
ing  from  the  Point  £,  to  the  Periphery  of  the 
Bafe,  the  Tangent  Eaf ;  'tis  plain,  that  the 
Plane  S Eaf  will  make,  by  its  Interfedion  with 
the  Plane  of  the  Sedion,  a  Tangent,  as  A  £,  which 
ihall  be  parallel  to  the  Line  M  N:  becaufe  the  two 
Sedions  A  F,  S  E,  of  the  parallel  Planes  MAN , 
S  ED;  being  cut  by  the  Tangent  Plain,  S  E  a  f. 
muft  be  parallel'  to  one  another,  as  well  as  S  E 

and  M  N. 

■  t  i  r:  : 

III.  The  fame  things  being  luppoled,  as  in  the 
preceding  Confedary  and  Fig.  5.  It  will  follow, 
1 .  That  in  the  Parabola  this  Problem  will  be  im- 
poifible,  when  the  Line  MN  is  in  a  Parallel  Pofi- 
tion  to  the  Side  S  D  ;  drawing  thro’  the  Point  D 
where  the  Diredrix  touches  the  Perifery  of  the 
Bafe,  for  then  the  Points  £  and  D  will  be  co-in¬ 
cident  ;  and  thro’  that  Point  D,  no  Tangent  but 
D  E  can  be  drawn  :  And  as  the  Plane  which  paf- 
fes  the  Vertex  S  and  the  Diredrix  £  D,  is  Paral¬ 
lel  to  the  Plane  Of  the  Sedion  (by  Def.  9.)  by  its  Iri- 
terfedion  with  the  Plane  of  the  Parabola,  no  Tan¬ 
gent  can  be  formed.  But  when  the  Line  given  in 
Pofition  is  not  Parallel  to  the  Side  SD,  a  Tangent, 
as  A  F,  may  always  be  drawn  parallel  to  it ;  for 
then  the  Point  £  falling  without  the  Circular  Bafe 
pf  the  Cone  j  two  Tangents,  as  Eaf  and  £DL, 
may  always  be  drawn  from  that  Point  to  the  Cir¬ 
cumference  of  that  Circle  ;  of  which  one,  ED  L, 
will  co-incide  with  the  Diredrix ;  and  the  other, 
Eaf  will  find  by  the  Interfedion  of  the  Plane 
5  £  aj  with  that  of  the  Parabola^  a  Tangent,  as 
A  2%  which  (hall  anfwer  the  Problem. 

*Tis  the  fame  thing  when  the  Line  S  £  is  paral¬ 
lel  to  the  Directrix  ;  for  then  the  Tangent  Eaf 
will  always  be  Parallel  to  the  Diredrix :  and  as 
there  is  but  one  Tangent  that  can  be  drawn  paral¬ 
lel  toit,becaufe  the  Diredrix  itfelf  touches  the  Bafe 
the  Point  D  j  it  follows,  that  a  Tangent  may  be 
drawn,  (3c. 


\Fig.  6. 


For  here  all  the  Points  of  the  Diredrix  D  E  fall,' 
without  the  Bafe  of  the  Cone  ;  and  therefore  you 
may  always  draw  from  the  Point  £,  two  Tangents^ 
£  a  fy  and  Eh g  to  the  Circle  of  the  Bafe ;  and 
thefe  will  ferve,  by  the  Interfedion  of  the  Planes 
S  E  a  fy  and  S  E  h  g>  with  the  Plane  of  the  Sedi¬ 
on  two  Tangents,  A  F  and  B  G,  which  will  anfwer 
the  Problem. 

*Tis  the  fame  thing  when  the  Line  SE  isParal-’ 
lei  to  the  Directrix ,  for  then  inftead  of  the  Tan4 
gents  £  afy  Ebg,  going  from  the  Point  £  in  that 
Diredrix,  you  need  only  draw  two  parallel  Tan¬ 
gents  j  which  is  always  poifible,, 
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|r>rfrflc  Hyperbola,  and  Oppofite'Se&ions,  the 
Prombelm  becomes  impoflible  when  the  Point  E 
falls  within  the  Circular  Bale  of  the  Cone  ;  becaule 
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then  no  Tangent  can  be  drawn  to  that  Point  of  the 
Bale.;  But  when  it  falls  without,  you  tnay  always 
draw  Two  Tangents^  AF  and  AB,  parallel  to 
the  Line  M  N  given  in  Pofidon  :  For  the  Cifcedrix 
DE,  cutting  the  Bafe,  you  may  always  draw 
Irom  the  Point  E  two  Tangents,  as  Enf,  and 
E  'b  g  to  -ihe  Bafe;  and  which  falling  on  each 
SMe  of  the  Directrix^  will  make,  by  the  interfe&i- 
oft  ’of  the  Planes  S-Eafi  S  E  b  with  the  Planes 
of  the  Sections,  two  Tangents  A  F  and  EG,  which 
will  anlwer  the  Problem. 

And  tis  the  fam<?,'  when  the  Line  S  E  is  paral¬ 
lel  to  the  Directrix  D  E:  for  then  inltead  of  the 
two  Tangents,  E  a  f  and  E  b  o,  you  need  only 
draw  two  Tangents  Parallel  to  the  Dire&rix  ; 
which  is  always  polfible. 

And  here  Note,  that  in  this  Cafe  the  two  Paral¬ 
lel  Tangents  A  F  and  B  G ,  will  always  belong 
to  the  Oppofite-SedKons,  and  never  to  the  fame 
which  is  plain  ;  becaufe  the  two  Tangents,  E  af, 
and  E  b  g,  drawn  to  the  Bafe,  fall  one  each  Side 
the  Directrix . 

IV.  From  the  laft  Confe&ory ,  it  follows , 
i.  That  in  the  Parabola  or  Hyperbola,  you  can¬ 
not  draw  two  Tangents  which  fhallbe  parallel  one 
to  another  :  But  in  the  Ellipfis  and  in  the  Oppofite- 
Se&ions ;  one  Tangent  being  given  in  Pofidon  (as 
fuppofe  A  F) ;  you  may  always  draw  another,  as 
G  B  parallel  to  it :  (See  Fig.  6,  7.) 

2.  When  the  Line  M  N,  given  in  Pofidon,  is 
-Terminated  by  the  Scdion  ;  you  may  always 
draw  in  the  Parabola,  one  Tangent  which  may  be 
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parallel  to  it;  and  in  the  Ellipfis.  and  Oppofite 
Hyperbola’s,  two  Tangents,  as  A  F  and  BG ;  be- 
caiife  the  Line  S  E  drawn  from  the  Vertex,  paral¬ 
lel  to  M  N,  will  cut  the  Plane  of  the  Bafe  produced 
fomewhere  without  the  Circle,  or  elle  be  Paral¬ 
lel  to  it.  J 
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XII.  In  the  Parabola  (vid.  Fig.  f.)  a  Line,  As 
A  B  drawn  from  any  Point*  as  A  parallel  to  the 
Side  SD ,  which  pafles  through  the  Point  D, 
.where  the  Diredix  touches  the  Bafe,  is  called  a 
Diameter  ;  and  the  Point  A  its  Orgine. 

CiJ  I'J  k  :v  J  ■-LJ  ■  ■  ih  >  L 

XIII.  In  the  .Ellipfis  and  Oppofite- Hyperbola's 
'{Fig.  6, 7.)  a  Right  Line,  as  A  B,  comeding  the 
Points,  of  Cantad  of  the  two  parallel  Tangents, 
A  F  and  B  G,  ,is  called  a  Diametery  iht  Points  A 
.and  B,  its  Extremities. 
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XIV.  A  Line,  as  M  D  drawn  thro’ any  Point, 
as  P,  of  the  Diameter  A  B  produced,  .if  there  be 
occafion  (Fig.  5,  6,  7.)  Terminated  by  the  Sedion 
in  the  .  two  Points  -MN,  and  alfo  :paraIlel  to  the 
Tangent  A  F,  which,  paffes  thrd’  A,  the  Orgine  of 
the  Diameter  in  the  Parobolae,  or  by  one  or  other  of 
the  Extremities  of  it  in  the.  Ellipfis,  or  Oppofite - 
Hyperbola' s ;  that  Tine  is,  laid  to  be  art  Entire  Or¬ 
dinate  to  the  Diameter  A  B,  being  continued  on 
each  Side  the  Point  P ;  tho’  it’s  half,  as  PM  or 
PNy  is  ufually  called  an  Ordinates  .  . 
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XV.  And  when  the  Ordinates  are  it  Right 
Angles  with  any  Diameter ;  thkt  Diambter  is  theft 
called  the  Axis. 
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I.  From  Def.  12.  it  follows,  that  in  the  Parabola 
all  the  Diameters  muft  be  parallel  one:  to  another  $ 
becaufe  they  are  all  fo  to  the  Side  S  £>. 

,j  (A  .  0  bblv.  to  -  ;  3;;rn  ;o  v  ;j 3 

•  11.  And  that;  from  one  Point  in  that  Se&ioft, 
there;  can  go  but  one  Diameter ;  for  thro’  one  Point, 
there  can  be  but  one  parallel  drawn  to  any  Line 
given  in  Pofition,  as  S  D  is. 

bar  •  '  ■  •  .  '  j-i  l  :cnr: 

PROP.  VII.  Problem  II. 

brt>.  I  .v  t  '  ;  k  '  *  ,  :  ,  ■ .  ;  . 

A  Diameter ,  as  A  B,  an  Ordinate ,  P  M,  in  any 
:  L  T  Conick-Sedfion,  to  deficribe  the  Figure . 

Fig.  S. 


Thro’  the  ordinate  PM,  deferibe  any  Plane 
whatever,  lo  it  be  but  different  from  the  Plane, 

A  P  My 
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A  p  jvi.  Then  from  the  Point  P,  in  that  Plane, 
draw  to  P  M  the  Infinite  part  P  a ,  and  taking  in 
that  Line  Pa,  any  Point,  as  C  for  a  Center,  with 
the  Radius  C  M  defcribe  a  Circle,  and  'cis  done. 

i.  When  the  Se&ion  is  to  a  Parabola,  draw 
from  one  of  the  Points,  a  or  D,  where  the  Circle 
of  the  Bafe  cuts  the  part  P  a  (viz.  a)  thro'  the  Or- 
gine  of  theJDiameter,  the  Right  Line  a  A,  which 
fhall  meet  in  the  Point  S,  another  Line,  as  S  D 
drawn  parallel  to  A  B ;  and  then  fuppoie  a  Co¬ 
nick-Surface  defcribed,  whofe  Vertex  is  the  Point 
S,  and  its  Bafe  the  Circle  D  M  a  G.  I  fay,  that  it 
will  Form,  by  its  interfedtion  with  the  Plane  APM, 
the  Parabola  MA  N  required. 

For  having  drawn  parallel  to  MN  and  through 
the  Points  D  and  a,  the  Right  Lines  ED  an 
fa:  *tis  clear,  thofe  Lines  will  be  Tangents,  be- 
caufe  they  are  parallel  to  M  P,  which  is 

t0  But  the  Place  SDE  palling  thro*  S  the  Vertex 
of  the  Cone,  and  thro*  the  Tangent  D  E,  is  paral¬ 
lel  to  the  Plane  APM,  becaufe  S  D  parallel  A  P, 
and  D  E  parallel  AfP:  Wherefore  the  Section 
MAN,  made  by  the  Plane  APM  in  the  Conick- 
Surface,  will  be  a  Parabola,  whofe  Diameter 
is  A  B. 

The  Tangent  Plain  alfo,  S  a f,  forms  in  the  Plane 
APM  (by  Prop.  5.)  a  Tangent,  as  A  F,  which  is 
parallel- to  M  N,  as  being  the  common  Se&ion  of 
the  two  Planes  S  a  f,  APM,  which  pafs  by  the 
parallels  af,  PM,  and  confequently  (by  Def.  14.) 
the  Right  Line  P  M,  is  an  Ordinate  to  the  Dia¬ 
meter  A  B.  „ 

a.  When  the  Se&ion  is  to  be  an  EUiffis  or  Hy¬ 
perbola . 

Draw,  thro’  the  Points  a,  b,  where  the  Infinite 
Pa  cuts  the  Circle;  and  through  the  Ex¬ 
tremes  of  the  Diameter,  A,  B,  the  two  Right 
Lines,  a  A  and  B  b,  they  will  meet  in  the  Point 
$  $  from  whence  a  Conick-Surface  may  be  defcri- 
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bed,  whofe  Vertex  may  be  that  Point  S,  and  its 
Bafe*  the  Circle  a  M  b  N.  Then ,  I  fay,  that  the 
Plane  APM,  (hall  form,  in  this  Conick-Surfacfc 
the  Se&ion  MAN  required. 

For  drawing  SD  parallel  to  the  Diameter  of 
the  Sedfion  4  B,  and  meeting  a  b  the  Diameter 
of  the  Bafe,  in  the  Point  D  thro’  that  Point,  and 
alfo  thro’  a  and  b„  draw  the  parallels  D  E,  aft 
and  bg  to  PM.  Then  ’tis  apparenr,  that  the 
Plane  SDE  lhall  be  parallel  to  A  P  M ;  and  that 
D  E  (by  Def.  9.)  lhall  be  the  DireBrix. 

But  in  the  Etlipfis,  the  Point  D  falls  without 
the  Diameter  a  b  produced  beyond  the  ©,  be¬ 
caufe  the  Diameter  of  the  SedVion  A  B  falls  with¬ 
in  the  Angle  a  Sb  made  by  the  Sides  of  the  Cone 
a  S  and  S  b.  But  in  the  Hyperbola  the  Point  D 
falls  within  the  Circle  of  the  Bafe,  becaufe  then 
the  Diameter  A  B  falls  within  a  S  Bz  which  is 
the  Angle  lying  on  the  Side  of  the  Angle  a  S  b. 
Whence  it  follows,  that  (according  to  Def.  10)  the 
Section  MAN,  will  in  the  former  Cafe  be  an 
Ellipfis,  and  in  the  latter,  an  Hyperbola. 

The  Tangent  A  F  palling  thro*  A  the  Extre¬ 
mity  of  the  Diameter  A  B  5  being  the  common 
Sedtion  ot  the  Tangent  Plane  S  a  f,  and  the  Inter¬ 
fering  Plane  APM,  which  paffes  thro’ the  paral¬ 
lels  a  f  and  PM  ;  will  be  parallel  to  the  Ordinate 
PM ;  and  for  the  fame  Reafon  alfo,  the  Tangent 
B  G,  will  be  parallel  to  P  M,  for  that  is  the  com¬ 
mon  Sedfion  of  the  Tangent  Plane  S  bg,  and  the 
Secant  Plane  AMP,  which  pafs  by  the  two  paral¬ 
lels  bg  and  PM,  fhali  be  parallel  to  PM.  Where¬ 
fore  the  Line  A  B,  (by  Def.  13,  14.)  is  a  Diameter, 
Whofe  Ordinate  is  P  M. 

K  h 
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It  may  happen  in  the  Ellipjis ,  that  the  Lines  A  a 
?nd  b  B  may  be  parallel  to  one  another ;  but  there 
cm  be  but  only  one  Point  in  the  Line  a  b  for  C 
th  e  Centre  ot  the  Circle  of  the  Bafe. 

D  E  F  N  I  T  I  O  N  XVI. 

If  thro’  the  Points  D  and  E  in  the  Hyperbola, 
where  the  DireFlrix  cuts  the  Bafe  of  the  Cone,  you 
draw  the  Tangents  D  FI  and  £  $  and  thro’  the 
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C  O  N  S  E  C  r  A  RT  I. 

If  thro’  any  Point  of  Contact  of  the  Bafe  of  the 
Cone,  as  D,  you  draw  thro’  the  Vertex  S,  the  Side 
.  or  Right  Line  D  S ,  infinitely  prodnced  :  ’Tisv  hen 
plain,  that  the  Tangent  Plane,  SDH,  can  have 
nothing  common  with  the  Oppofite  Conick-Surfa¬ 
ces  ;  but  that  Side  S  D,  becaufe  the  Points  of  the 
Tangent  D  H  fall  without  the  Perifery  of  the  Bafe 
of  the  Cone,  but  only  D.  But  the  Plane  SDE 
palling  thro’  the  Vertex  S,  and  the  Diredtrix  D  E, 
being  parallel  to  the  Planes  of  the  Oppofite-Setfti- 
ons  ;  the  Common-Sedtions,  S  D  and  C  H  of  th'ofe 
Planes,  with  the  fame  Plane  SDH,  muft  be  pa¬ 
rallel  to  one  another  :  And  therefore  the  Affymptote 
C  IF  muft  fall  entirely  without  and  between  their 
Oppofite  Conick-Surfaces  ;  and  confequently  muft 
leave  the  Oppofite  Hyperbolas  on  each  Side  entire¬ 
ly,  without  ever  touching  them  or  meeting  with 
them.  And  the  lame  thing  may  be  (hewn  of  the 
‘  other  AfTymptotc  C  K,  :  Buc  as  tw0  Affymtotes  C  H, 
C  are  formed  by  the  Plane  S  D  H,  S  E  K.,  which 
fall  on  each  Side  of  the  fame  Conick-Surface,  and 
its  Oppofite  ;  it  follows,  that  all  the  Points  of  the 
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Hyperbola  FAG  are  contained  within  the  Angle 
HE  and  aH  Points  of  the  Oppofite-Sedhon 
with  in  its  vertically  Oppofite- Angle. 

PROP.  VII. 

If  thro'  any  Point ,  as  B,  in  the  Affymptote  C  K  you 
draw  a  Line,  as  B  A  parallel  to  the  other  AJJymp¬ 
tote  C  H.  I fay,  that  it  Jhall  interject  one  of  tht 
Oppofite  Hyperbolas  in  one  only  Point  as  A  :  and 
being  produced  Infinitely ,  will  be  always  with¬ 
in  it. 

See  Fig.  12. 

o  ">  >’  ‘  • 

For,  fin ce  the  Lines  B  A  and  S  D  are  parallel 
to  C  Hf  they  muft  be  fo  to  one  another,  and  fo 
are  both  in  the  fame  Plane ;  which  Plane  will 
enter  within  the  two  Conick-Surfaces,  becaufe  it 
pafifes  by  one  of  their  Sides  S  D,  and  makes  an 
Angle  with  the  Tangent  Plane  S  DH. 

The  Plane  of  the  parallels,  BA,  S  D,  will  form 
in  the  two  Conick-Surfaces,  two  Sides  J  of  which, 
one  is  5  D,  and  the  other  the  Side  S  a,  which  muft 
neceflarily  cut  the  Line  BA,  in  feme  Point,  as  A  ; 
becaufe  it  lies  in  the  Plane  which  pafifes  thro’  the 
parallels  S  D,  A  B ;  and  which  enters  S  D  in  S. 

Wherefore,  becaufe  the  Point  A  is  found  at  the 
fame  Time  in  one  of  the  Conick-Surfaces,  and  in 
the  Plane  of  the  Hyperbola’s,  ic  muft  be  in  one  of 
thofe  Hyperbola:-  And,  fince  the  Line  BA  being 
infinitely  produced  on  the  Side  of  the  Point  A,  falls 
entirely  in  the  Plane  D  S  a,  contained  between  the 
Sides  D  S,  S  a  •  therefore  the  Point  A  will  be  in  the 
Hyperbola  FAG ;  arid  in  the  Vertically  Oppofite 
one  ASd,  when  it  belongs  to  the  Oppofite  Hyper¬ 
bola  :  ’Tis  apparent,  it  muft  always  fall  within 
one  of  the  two  Conick-Surfaces;  and  confequently 
within  the  Hyperbola  alfo,  which  is  contained  in 
thatSedlion.  £>.  £.  D. 

.  i  -  'Z-[  V.  '  '  ’  *  r 

CONSECTAI^r. 

From  hence,  ’tis  plain,  that  between  the  Hyper¬ 
bola  FAG ,  and  its  Aflfymptote  C  H,  no  Line  can 
be  drawn  parallel  to  that  Aflymptote. 

But  as  the  Line  AB  divides  the  Hyperbola, 
which  it  cuts  into  two  Indefinite  Portions,  of  which 
one  muft  fall  entirely  within  the  Space  contained 
between  the  two  Parallels  BA  and  C  H.  It  fol¬ 
lows,  that  the  lefler  C  B  becomes,  the  more  or  far¬ 
ther  the  Point  A  will  get  into  that  Space,  and  this 
ftill  more  and  more,  till  C  B  become  lefs  than  any 
Quantity:  That  is,  the  Hyperbola  and  its  Aflfymp- 
tote  will  approach  ftill  nearer  and  nearer  towards 
one  another ;  fo  that  their  Diftance  will  be  lefs  than 
any  afifignable  length,  and  yet  can  never  meet,  by 
Cor.  i.  of  Def.  1 6. 
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PROP.  VIII.  Problem. 

CH  and  C  K,  the  Affymptotes  of  any  Hyperbola , 
FAG,  being  given,  and  any  Point  in  the  Curie , 
as  F,  to  defcribe  the  Hyperbola, 

Having  drawn  through  the  given  Point  F  any 
Right  Line,  as  H  K,  cutting  the  Aflymptotes, 
make  a  Plane  to  pafs  through  that  Line,  any  how 

Fig.  11 : 


(fo  it  be  different  from  the  Plane  of  the  Aflymp- 
totes  HC  JC)  in  which  Plane  draw  through  P  the 
middle  Point  in  an  infinite  Perpendicular,  as 
M  N.  Then  on  any  Point  of  it,  as  O,  as  a  Cen¬ 
tre  and  with  the  Radius  O  F,  defcribe  the  Cir¬ 
cle*  FM  N.  Then  draw  through  the  Points  H 
and  K  two  Tangents  to  the  Circle ;  and  through 
their  Points  of  Contact  D,  E,  draw  DS,  ES , 
parallel  to  the  given  Aflymptotes  C  H  and  C  K, 
Thefe  will  meet  in  a  Point,  as  S  ;  from  which, 
as  from  a  Vertex,  if  you  defcribe  a  Conitk-Sur- 
face,  whofe  Bafe  fhall  be  the  Circle  F MN  :  I 
fay,  This  Conick-Surface  fhall,  by  the  Interfedi- 
on 'of  the  Plane  HC  K*  form  the  Hyperbola 
FAG  ;  which  was  required. 

For, 

1 .  ’Tis  dear,  from  the  Property  of  the  Circle, 
That  the  Chord  F  G  is  bifleded  in  the  Point  P 
by  the  Diameter  M  N,  which  is  perpendicular  to 
it.  Wherefore  fince  P  H  =  P  K.  (by  the  Con- 
ftrudion)  FH  muft  been  G2£.  and  GH  — 
and  eonfequently  GHxHF^FF^x  X.G. 

i.  From  the  Circle  alfo  it  follows.  That  G  H  X 

HF  =  HD\  and  F^x  K.&  —  i  and 

eonfequently  H  D  —  Fi  E. 

3.  If  the  Tangents  HD  and  KiE  are  produ¬ 
ced,  till  they  meet  in  the  Point  £>*,  D  &  will  be 

=  £& 

Wherefore  D  HD  :  KE. 

Whence  it  will  follow,  That  the  Line  D  E 
joining  the  two  Points  of  Contad,  is  parallel  to 
the  Line  H  and  the  Plane  SDE  to  the  Plane 
CH\:  And  therefore  the  Line  D  E  is  the  Di¬ 
rectrix,  (by  Def.  IX.)  And  as  it  cuts  the  Bafe  in 
two  Points,  the  Sedion  FAG  will  be  an  Hyper¬ 
bola,  by  Def.  K.  * 

Yol.  II. 
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’Tis  plain  alfo,  That  this  Hyperbola  muft  pafs 
through  the  Point  F,  fince  that  Point  is  common 
both  to  the  Conick-Surface,  and  to  the  Plane 
HC  K,  which  is  that  of  the  Hyperbola;  and 
that  Hyperbola  fhall  have  the  Lines  C  H,  C  *C 
for  its  Aflymptotes,  becaufe  they  are  the  common 
Sedions  of  the  Tangent  Planes  S  D  Id,  S  E  JQ, 
with  the  Plane  of  the  Hyperbola,  (Def.  XV.) 

When  it  happens  that  the  Tangents  D  H,  E  Ki, 
are  parallel,  then  will  alfo  the  Lines  D  E,  H  JC 
be  parallel. 

PROP.  IX. 

If  two  Right  Lines,  as  M  N,  A  B,  terminate  with¬ 
in  any  Conick-Section,  or  within  the  Offofite 
Sections,  do  interfect  each  other  in  a  Point  ;  as 
P  ;  and  if  they  be  parallel  to  any  two  other  Right 
Lines,  as  S  E,  SD,  which  are  given  in  Pofition  : 
I fay,  the  Rectangle  M  P  N  is  to  that  of  APB, 
always  in  a  given  Ratio or  thb  Ratio  between 
thefe  Rectangles  will  always  be  the  fame,  let  the 
Lines  MN  AB  lie  where  they  are. 
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DEMONSTRATION. 


Drawing  thro’  the  parallels  S  E,  M  N,  and  S  D, 
A  B,  two  Planes,  their  Interfe&ion  with  the  Plane 
oftheBafe,  will  form  the  two  Right  Lines  Enm, 
Dba  y  and  in  the  Conick- Surface,  the  Sides  S  Mm, 
SNn ,  SAa,  SBb:  And  their  common  Interfe&i- 
on  will  be  the  Line  S  P  p,  which  meets  the  Plane 
of  the  Bafe  in  the  Point  p,  being  the  Interfe&ion  of 
the  two  Lines,  E  m  and  Da.  Thro  that  Point  p 
then,  and  in  the  Plane  S  MNy  draw  the  Line  HR 
parallel  to  M  N  y  and  in  the  Plane  SA  By  draw 
F  G,  parallel  to  A  B. 

Then  the  fimilar  Triangles  S  P  M,  S  p  H,  S  P  N, 
SpR,  SPA,  SpF,  SPBy  SpG;  will  give  thefe 
Proportions  :  That  the  f]  M  P  N,  Q  H  p  R  : : 
SP 2  SP2  ::  □  APB,  Q  FpG.  Alfo  the  Q 
MPA,  \]  APB  ::  Q  Hp  R  Q  FpG:  But 
the  Ratio  of  the  [)  Hp  R  to  []  FpG,  is  com¬ 
pounded  ot  two  Ratio’s  of  Hp  x  p  R  to  mpx pn$ 
and  of  m  p  X  p  n  ;  or  by  the  Property  of  the  Cir¬ 
cle,  a  p  x  p  b  to  F p  x  p  G. 

But  becaufe  of  the  Similar  Triangles,  Hpmy 
S  Em,  and  Rp  n,  S  E  q  :  It  will  be  Hp,  m  p 
:  :  S  E  m  E,  and  p  R,  pn  :  :  S  E,  E  n. 

And  then  multiplying  the  Antecedents  and  Con- 
fequents  of  thofe  Ratio’s,  Hp  X  p  R,  mp  x  pn  :: 

S  E  1  m  E  x  Ert. 

It  may  be  proved  alfo  from  the  Similarity  of  the 
Triangles  F p  a,  S  D  a,  and  Gpb,  SDb  :  That 
Apxpb,  FpxpGi’.aDxDb  :  S  D  2. 

’Tis  evident  therefore,  That  the  Ratio  of  P  M  *  I 
P  N  to  A  P  x  P  B,  is  compounded  of  two  Ra-  1 
tie’s  of  S  E1  to  m  E  x  n  E,  and  ot  aD  x  D  b 
to  S  D  2  :  Which  by  the  Property  of  the  Circle 
(which  Figure  the  Bafe  of  the  Cone  makes)  will 
remain  always  the  fame,  let  the  Lines  MN,  A  B, 
lie  how  they  will,  becaufe  the  Points  do  not 
change :  Wherefore  the  Redtanglc  APB,  is  al¬ 
ways  to  a  Given  Ratio.  &  E.  D. 


C  O  N  S  E  G  T  A  RT. 

Hence  you  fee,  that  it  in  any  Corrick-Sedlion, 
or  in  the  Oppofite-Se&ions,  there  be  two  Right 
Lines,  MN,  OR  parallel  one  to  another  j  and 
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cutting  a  third  Line,  A  B,  which  is  alfo  terminated 
within  the  Sedtion  j  it  will  always  be  []  MP  N 
0  °&Rz:  0  APB,  0  A 

PROP.  X, 

* 

If  thro  any  Point,  as  A,  of  a  Parabola  or  Hyperbola 
MAN,  d  Right  Line,  as  AB  be  drawn  parallel 
to  the  Side  of  the  Cone  S  D;  ( that  is,  being  drawn 
in  the  Parabola  thro ’  the  Point  D,  where  the  Di¬ 
rectrix  touches  the  Bafe  j  and  in  the  Hyperbola 
thro  one  of  the  Two  Points  where  the  Directrix  cut 
the  Bafe)  :  And  fuppofe  thro  any  Point,  as  P, 
in  that  Line  A  B,  a  right  Line  MN  be  drawn 
parallel  to  the  Line  S  E,  given  in  Pofition,  and 
Terminated  by  that  Section ,  or  the  Oppojite-Secti - 
ons  :  Suppofe  alfo  another  Right  Line,  F  G,  drawn 
parallel  to  the  Line  D  a,  the  Common-Section  of 
the  Plane  SAB  with  that  of  the  Bafe,  and  Ter¬ 
minated  by  the  Sides  S  a,  S  D  :  Then,  I  fay,  the 
Ratio  of  the  Rectangle  FP  x  PG,  orFPG  is 
Given,  i.  e.  it  will  be  always  the  fame,  wherever 
the  Point  P  be  taken  in  the  Line  A  B. 
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D  EMONSTI^ATION. 

Thro*  the  parallel  SE,  MN ;  fuppofe  a  Plane 
ro  be  drawn,  that  will  Form  with  the  Bafe  of  the 
Cone,  the  Right  Line  Enm ,  in  the  Conick-Sur- 

17. 


face,  the  Sides  S  Mm,  $  N  n,  and  in  the  Plane 
S  D  a  ;  the  Line  S  Pp,  which  meets  the  Bafe  in 
the  Point  P,  where  the  Lines  E  M,  DA,  interfedfc 
each  other.  Then  thro’  that,  in  the  Plane  S  MN, 
I  draw  the  Line  H  parallel  to  MN. 

This  being  fuppofed,  the  Similar  Triangles 
SPM,  SfH,  SP  N,  S  PK,  S  P  F,  Sp  a,  SPG, 
S  P  D  (  will  give  us  thefe  Propofitions. 

QMPN,  □  Hp  K::S  P2  Sp2  ::  QFPG, 

□  *fD}  or  (by  the  Property  of  the  Circle) 

□  mpn. 

Alfo  the  □  JWPJV,  FPG  ::  H  p  k,  mpn. 

But  the  Ratio  of  Q  Hp  \  to  the  f]  mpn,  is 
compounded  of  the  two  Ratio  s  of  Hp  to  pm, 
and  of  p  k.  to  p  n :  That  is,  (becaufe  of  the  Si¬ 
milar  Triangles,  Hp  m,  S  Em,  and  JKipn,  SEN) 
of  the  Two  Ratio's  of  S  E  to  Em,  and  of  S  k 
to  E  n :  and  confequently  H p  p  n,  or  MP  N, 

FPG::  SE2  []m  E  n. 

And  then,  becaufe  the  Point  E  varies  not,  in 
what  Place  foever  the  Point  p  be  taken ;  and  fince 
all  the  Em  n  are  equal,  by  the  Property  of  the 
Circle :  it  will  follow,  that  the  Re&angle  MPN , 
muftbeto  Q  FPG  in  a  given  Ratio.  &E.D. 


C  O  N  S  E  C  T  A 

Hence  ’cis  evident,  that  if  thro’  any  Point,  as  A 
of  an  Hyperbola  or  Parabola,  MAN  ;  if  in  the  lat¬ 
ter,  a  Diameter,  as  A  B,  or  in  the  former,  a  paraf 
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lei  to  one  of  the  Affymptotes,  as  AB,  be  drawn, 
and  that  thro’  any  Two  Points,  a  P  Q^,  in  that 
Line  A  B;  Two  parallels,  MN,  01{,  be  drawn 
and  terminated  by  that  Section,  or  by  the  Oppo- 
fite-Sedlions  ;  it  will  always  be  Q  M  P  N,  Q  Oggg 
::  AP,  AQ ^ 

For  drawing  the  Plane  SAB,  forming  by  its 
Interfe&ion  with  the  Conick-Surface,  the  Two 
Sides  S  D,  Sat  of  which,  the  Side  S  D,  (if  the 
1  Sedition  be  a  Parabola,)  paffes  thro’  the  Point  D, 
where  the  Dire&rix  touches  the  Bale ;  and  if  it  be 
an  Hyperbola,  thro’  one  of  the  Two  Points  where 
it  cuts  it :  And  drawing  alfo,  in  the  Plane  S  D  a, 
thro’ the  Points,  P,  the  Right  Lines  FG,  TV f 
parallel  to  Da:  ’Tis  plain,  in  the  precedent  Pro- 
pofition,  That  Q  M  P  N,  F  P  G  ::  O  T  Q^V. 
and  then  alternately,  []  M  P  N,  0  ::  FP  G; 

T  Q^V.  But  the  Parts  P  G,  QV,  are  equal  to  one 
another;  becaufe  the  Lines  A  B,  S  D,  are  parallel: 
And  moreover,  Q  MPN,  O  : :  FP,  T  Q, 
:  :  A  P,  A  by  reafon  of  the  Similar  Triangles, 
AP  F,  and  A  QT.  Wherefore  Q  MP  N,  muft 
beto  Q  O  &R  : :  A  P,  A  &  &  E.  D. 

After  this,  the  Noble  Author,  becaufe  a  Cylinder 
is  a  Solid  lefs  compounded  than  a  Cone,  for  it 
hath  all  its  Sides  parallel  one  to  another,  inftead  of 
their  terminating  in  a  Point,  as  they  do  in  the  Cone  ; 
thinks  fit  to  confider  the  EUipfis  as  a  Cylindricks 
SeRion,  and  from  thence  Demonftrates  the  Proper¬ 
ties  of  its  Diameters,  as  alfo  thofe  of  the  Parabola 
and  Hyperbola. 

In  order  to  which,  he  premifes  thefe  Definitions 
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Of  the  Ellipfis  in  V articular. 

DEFINITIONS. 

XVII.  If  an  Infinite  Right  Line,  as  S  R,  which 
is  without  the  Plane  of  the  Circle  V  X  T,  be  moved 
With  one  of  its  Points,  X,  quite  round  the  Circum- 

Fig.  19.  > 


ference  of  that  Circle,  and  keeps  always  parallel 
to  itfelf,  till  it  come  again  to  the  Place  or  Joint 
whence  it  fet  out ;  then  the  Convex-Surface ,  delcn- 
bed  by  the  Motion  of  that  Line,  is  called  a  CyUn- 
dricf-Surface. 

XVIil.  The  Defcribent  Line  S  R,  in  any  kind 
of  Pofition  of  its  Motion  round  the  Circumference 
of  the  Dirigent  Circle,  is  always  Called  the  Side. 

XIX.  The  Circle  V  XT,  is  called  the  Bafe. 

XX.  The  Infinite  Line  C  O,  drawn  from  the 
Centre  of  the  Bafe  C,  and  parallel  to  the  Sides ,  is 
called  the  Axis. 

XXI.  The  Infinite  Solid,  comprehended  under 
he  Bafe  V X  T,  and  the  CylindricK-Surface ,  is  cal¬ 
led  a  Cylindre. 

XXII.  If  the  Cylinder  be  cut  by  a  Plane,  neither 
parallel  to  its  Sides ,  nor  to  the  Plane  of  the  Bafe, 
the  Curve  Line  AMBN,  formed  by  the  Inter- 
fe&ion  of  that  Plane  with  the  CylindrickjSurface ,  is 
called  a  CylindricksSeftion. 

PROP.  XI. 

jf  a  Cylinder  be  cut  by  a  Plane,  (See  Fig.  1 47.)  as 
u  x  y,  parallel  to  the  Plane  of  its  Bafe  VX  Yj 
the  Sett  ion  uxy ,  Jhall  tie  a  Circle,  whofe  Centre 
(hall  be  the  Point  c,  where  that  Plane  InterfeBs 
the  Axis  ;  and  its  Radius  jhall  be  the  Flight  Line 
tx  r:  CX,  the  Radius  of  the  Bafe, 


DEMONSTRATION. 

1 

For  having  dfawn  thro’  any  Point,  x,  of  the 
Se&ion  uxy,  a  Side,  as  *  X,  of  the  Cylindrickr 
Surface  that  fhall  be  parallel  to  the  Axis  C  c  j  (by 
Def.  20.)  wherefore  a  Plane  may  be  made  topafs 
thro'  thefe  Two  Lines,  which  by  its  Interfe&ion 
with  the  Two  parallel  Planes,  CVXT,  and  cuxy 
will  Form  the  Two  Righr  Lines,  C  x  and  c  x  paral¬ 
lel  to  one  another ;  and  which  alfo  might  be  equal 
to  one  another,  becaufe  they  are  terminated  by  the 
Two  parallel  and  equal  Lines,  C  c  and  X  x. 

But  as  this  mult  always  be  the  Cafe  in  vrtiat 
Point  foever  of  the  Se&ion  uxy,  x  be  taken  :  It 
will  follow,  that  the  Lines  c  x,  drawn  from  the 
Point  c,  to  all  the  Points  x,  of  the  Se&ion  uxy, 
are  equal  to  all  the  Radii,  C  X,  of  the  Bafe  ;  (/.  e.) 
theSedion  uxy,  muft  be  the  Circumference  of  a 
Circle,  whole  Centre  is  c,  where  the  Plane,  uxy , 
cuts  the  Axis  of  the  Cylindre,  and  its  Radius  is 
cx,  a  Line  =  CY,  the  Radius  of  the  Bafe.  Q.E.D. 


PROP.  XII. 

Every  Ellipfis  may  be  confidered  as  a  Cylindrickc 
SeEtion. 

Having  in  the  Bafe  of  any  Cone,  where  an 
Ellipfis  is  formed,  drawn  the  Diameter  a  b ,  which 
{hall  be  at  Right  Angles  in  the  Point  D  with  the 

Fig.  20. 


DireEirix  D  E :  Let  there  be  drawn  alfo  in  the 
Conick-Surface,  the  Sides  S  a,  S  b,  meeting  the 
Plane  of  the  Ellipfis  in  the  Points,  A  and  B,  and 
draw  alfo  in  the  parallel  Planes  A  MB,  S  D  E, 
the  Right  Lines,  A  B,  S  D. 

Then  taking  OF,  a  mean  proportional  between 
a  D  and  D  b  ;  and  drawing  to  5  F,  the  parallels 
AG,  BH:  Let  a  Circle  be  defcribed  on  the 
Plane  of  the  Bafe,  whofe  Radius  fhall  be  G  H  • 
and  on  that  Circle  let  a  Cylindrick-Surface  be 
formed,  whofe  Sides  fhall  be  AG,  B  H. 

This  done,  I  lay,  That,  if  thro’  any  Point,  as  P, 
in  the  Line  A  B,  you  draw  a  parallel  to  the  Di- 

reHrix 
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reftrix  D  E,  which  fhall  cut  the  Conick-Surface 
in  My  and  the  Cylindrick  in  ,  O, 

ThofeTwo  Points,  M  and  0,will  be  co-incident. 

Eor  making  a  Plane  to  pafs  thro’  that  parallel 
PM,  which  ihall  be  itfelf  parallel  to  the  Plane  of 
the  Two  Bafes,  both  of  the  Cone  and  Cylinder; 
it  will  form,  by  its  interfedion  of  the  Conick-Sur¬ 
face,  the  Circle  KIM  L,  (by  Prop,  i.)  whole  Cen¬ 
tre  will  be  the  Common-Sedion  of  that  Plane, 
with  the  Axis  of  the  Cone  ;  and  in  the  Cylindrick- 
Surfacc,  another  Circle,  QJ4  R,  (by  the  Precedent) 
whofe  Centre  will  be  the  Common-Sedion  of  the 
lame  Plane,  with  the  Axis  of  the  Cylinder.  But 
the  Plane  Sab  (by  Def.  6.)  palfes  thro’  the  Axis 
of  the  Cone  ;  and  the  Platte  AG  DB,  (which  is 
co-incident  with  the  Plane  Sab)  palfes  thro  the 
Cylinder,  (by  Def.  lo)  and  confequently  the  Lines 
XL  and  OR,  which  are  the  Common-Sections 
of  thofe  Two  Planes,  with  the  Plane  parallel  to 
the  Bale,  and  which  palfes  thro’  the  Line  PO  or 
PM  will  be  the  Diameter  of  the  Two  Circles; 
and  'that  Line  P  O  M,  fhall  be  Normal  to  thofe 
Diameters,  becaufe  ’tis  parallel  to  D  E ,  which  (by 
the  Conftrudion)  is  Normal  to  a  b ,  and  alfo  to 
G  H  which  muft  be  co-incident  with  a  b,  to 
which  the  Diameters  R.L  and  &R,  (which  alfo 
muft  be  co-incident)  are  parallel. 

Moreover,  the  Lines  A  B,  S  D,  being  formed 
by  the  Interfedion  of  the  fame  Plane,  Sab,  with 
two  others  which  are  parallel,  (and  with  the  Plane 
S  DE,  and  that  of  the  Ellipfis)  muft  be  parallel  to 


one  another.  ,  , 

Which  being  well  undefftood,  it  will  follow  : 

1.  That  in  the  Cone,  becaufe  of  the  Circle 

XML,  you  will  have  []^PL’  and 

becaufe  of  the  Similar  Triangles,  A  P  X,  S  D  a, 
and  P  B  L,  S  D  b  ;  you  will  have  thofe  Propor¬ 
tions  :  A  P,  EX'-  S  D,  a  D,  and  P  B,  PL.. 
S  D  D  b ;  whence  it  will  follow,  A  P  a  P  B, 
XP  x  PL  (or  PM1)  ::  S  D1  a  D  x  D  b. 

2.  In  the  Cylinder,  becaufe  of  the  Circle  QO  X, 
P  0z  ___  Q  (^Pf(,  and  from  the  Similar  Tri¬ 
angles,  A  P  Of  S  D  F,  and  P  B  X  $  DF ;  thele 
Proportions  will  arife,  A  P,  £pP  ::  S  D,  DF, 
and  P  B  Pif::  5D,  DF:  Whence  it  will  fol¬ 
low,  that  APy  PB,  &P  *  £A  ( or  P  q* )  :  : 
SD\  D  F1,  (or  Da  x  Db).  Wherefore,  PM 
rrr  P  O1  ;  and  therefore  M  P  =  P  O,  and  confe- 
quently  the  Points  M  and  O,  will  be  co-incident : 
And  becaufe  this  will  always  be  the  Cafe  in  what 
part  foever  of  the  Line  A  B,  the  Point  P  be  taken  ; 
it  will  follow,  that  the  Plane  of  the  Ellipfis  meets 
or  cuts  the  Conick  and  Cylindrick-Surfaces  in  the 
fame  Points ;  and  therefore  the  Ellipfis  may  al¬ 
ways  be  confidcred  as  a  Cylindrick-Sedion. 


PROP.  XIII. 


AH  the  Diameters  of  the  Ellipfis,  pafs  thro ’  one  only 
Point :  Which  is,  That,  where  the  Plane  of  the 
Ellipfis  cuts  or  int  erf  efts  the  Axis  of  the  Cylinder, 
and  do  there  bifePt  one  another  :  And  Converfely, 
all  Ri&ht  Lines  faffing  thro  that  Point ,  and  ter¬ 
minated  at  each  End  by  the  Ellipfis,  are  bifcEicd  in 
that  Pointy  and  are  alfo  Diameters  of  the  Ellipfis. 


They  call  that  Point  the  Centre  of  the  Ellipfis. 

I.  Let  A  B  be  any  Diameter  whatfocver;  fo 
let  C  be  the  Point  where  the  Plane  of  the  Ellipfis 

Pig.  1  x . 


interfeds  the  Axis  of  the  Cylinder.  If  you  draw 
the  Lines  A  a,  B  b.t  parallel  to  the  Axis  C  c:  ’Tis 
plane  (by  Def.  20.)  that  they  will  be  the  Sides  of 
the  Cylindrick-Surface  ;  and  that  the  Two  Planes, 
FA  a,  G  B  b,  palling  thro’  thofe  Lines,  and  thro’ 
the  Tangents  A  F,  B  G,  (which  according  to  the 
Definition  of  the  Diameter,  will  be  parallel  to  one 
another)  mull:  be  parallel,  and  muft  touch  the  Cy~ 
lihdrick-Surfate  in  the  Sides  A  a,  B  b..  From 
whence  it  follows,  that  thofe  Two  Plains,  will 
form  in  the  Plane  of  the  Bale,  the  Two  Lines,  a  f, 
bg,  parallel  to  each  other,  and  Tangents  to  the 
Bafe  in  the  Points  a,  b  *  where  the  Sides  A  a,  B  b, 
interfed  it. 

Now,  from  the  elements  of  Geometry,  ’tis  plain,1 
that  the  Line  a  b,  which  conneds  the  Points  of  the 
Ccntad  of  the  Two  parallel  Tangents;  af,  bo, 
in  any  Circle,  muft  pals  thro’  its  Centre  c.  Where¬ 
fore  the  Plane  AabB,  will  pafs  thro’  the  Axis  of 
the  Cylindrick ;  and  the  Line  A  B,  which  is  the 
Interfedion  of  the  Plane  with  that  of  the  Ellipfis, 
muft  pafs  thro’  the  Point  C,  w^here  that  Axis  in¬ 
terfeds  the  Plane  of  the  Ellipfis. 

Again,  by  Reafon  of  the  parallels  A  a,  C  c,  B  b, 
*tis  plain,  that  the  Diameter  of  the  Ellipfis  A  B,  is 
divided  into  TvVo  equal  Parts,  or  bifeded  in  C; 
becaufe  the  Diameter  of  the  Circle  of  the  Bafe  a  b , 
is  bifeded  in  its  Centre  c,  which  was  the  firft 
thing  to  be  prov’d. 

2.  If  thro’  the  Extremities  of  any  Line,  as  A  B l 
palling  thro’  £,  where  the  Plane  of  the  Ellipfis 
cuts  the  Axis  C  c  of  a  Cylinder,  you  draw  the  A  a, 
B  b,  parallel  to  that  Axis:  ’Tis  plain,  (from  Def. 
1 7.)  that  they  will  be  the  Sides  of  that  Cylinder; 
and  that  the  Plane  AabB,  muft  pafs  thro’  its  Axis, 
Whence  you  fee,  that  the  Line  a  b,  which  is  the 
Cdfhmon-Sedion  of  the  Plane,  and  of  the  Plane  of 
the  Bafe  paffesthro’  c  the  Centre  of  the  Bale;  and 
alfo  that  it  is  cut  into  two  equal  Parts,  the  Line 
A  B  muft  alfo  be  bifeded  in  C. 

Again,  the  Tangents  af,  bg,  which  pafs  thro 
the  Extremities  of  the  Diameter  a  b  being  paral¬ 
lel  ;  the  Tangent  Planes  /  a  A,  0  b  B,  muft  be 
parallel  alfo ;  and  will  form  in  the  Plane  of  the 
Ellipfis,  two  parallel  Lines,  Ac,  B  G,  which  fhall 
be  Tangents  to  that  Curve  in  the  extream  Points 


* 


CON 


A}  B,  of  the  Line  A  B  ;  wherefore  that  Line  will 
be  a  Diameter. 

Which  was  the  Second  Point  to  be  Proved. 


CONS  ECTAI^T. 


Hence  ’tis  evident,  that  thro’  any  one  Point 
riven  in  the  Plane  of  an  Ellipfis  different  from  its 
Centre,  there  can  one  only  Diameter  be  drawn. 


PROP.  XIV. 


Every  Ordinate  M  P  N  (See  Fig.  149.)  of  an  Ellip- 
fis  is  bifeclcd  in  the  Point  Point  P,  by  the  Diame¬ 
ter  A  B,  and  Converfely. 


. 


If  a  Right  Line,  as  MPN,  terminated  within 
an  Ellipfis,  and  not  palling  thro’  its  Centre  C,  is 
bifedted  in  the  Point  by  a  Diameter,  as  A  B,  it 
fhali  be  true  Ordinate  one  each  Side  of  that  Dia¬ 


meter. 


A_  Ivli  _ . 

Having  drawn  thro’  the  Points  Ay  B,  M,  N,  the 
the  Sides  A  a,  3  by  M  m ,  N»,  parallel  to  C  c  the 
Axis  of  the  Cylinder,  and  interfering  the  Plane 
of  the  Bafc  in  the  Points,  a7  b ,  m ,  n  7  the  Line  P  p 
which  is  the  common  Interfedtion  of  the  Two 
Planes  A  a  b  B,  M  mn  N,  will  be  parallel  to  the 
Sides  of  the  Cylinder  ;  becaufe  all  thofe  Sides  are 
parallel  to  one  another.  The  Plane  An  b  B  alfo 
muft  pafs  thro’  C  c  the  Axis  of  the  Cylinder,  be¬ 
caufe  the  Diameter  A  B  paffes  thro’  the  Point  C, 
where  that  Axis  interfedfs  the  Plane  of  the  Ellipfis, 
and  confequently  it  will  form  in  the  Plane  of  the 
Bafe  a  Line ,  as  a  b ,  which  will  pafs  thro’  the  Cen 
tre 


c,  t.  e.  which  will  be  a  Diameter. 


This  being  fuppofed  : 


CON 


1 .  Becaufe  by  the  Hypothefis  the  Line  MPN, 
is  an  entire  Ordinate  to  the  Diameter  A  B,  it  will 
be  parallel  to  the  Tangents  A  F,  B  G,  which  pafs 
thro’  the  Ends  of  that  Diameter  ;  and  confequent¬ 
ly  the  Tangent  Planes,  FA  a,  G  B  b7.  will  be  pa¬ 
rallel  to  the  Plane  MmnN;  wherefore  the  Three 
Lines,  formed  by  thofe  Three  Planes,  by  their  In- 
terfedfion  with  the  Plane  of  the  Bafe,  as  af7  b  gy 
and  m  n7  muft  alfo  be  parallel ;  and  confequently 
the  Line  m  n  will  be  Normal  to  the  Diameter  a  b7 
and  therefore  will  be  bifedted  by  it  in  the  Point  p  j 
wherefore,  becaufe  of  the  parallels  M  n7  P  p,  Nn, 
it  will  follow,  that  the  Line  M  N  muft  alio  be 
biledfed  in  the  Point  P. 

2.  And  then,  as  to  the  Converfe,  if  you  draw  in 
the  Plane  of  the  Ellipfis,  the  Two  Tangents,  A  F, 
jg  Gt  {Cor.  4.  Prop.  5.)  parallel  to  M  N,  and  then 
from  the  Points  of  the  Contadf,  the  Diameter  A  B. 
’Tis  plain,  (from  Def.  13,  14.)  that  from  the  Right 
Line  M  N,  will  be  an  entire  Ordinate  to  that 
Diameter,  and  confequently  will  be  bifedted  in  P, 
by  that  Diameter. 

But  as  there  can  but  one  Diameter  be  drawn 
thro’  P,  (by  the  Precedent)  it  will  follow,  That  if 
a  Line,  as  M  N,  terminated  within  any  Eliipfe7 
and  not  paffmg  thro’  its  Centre,  be  bifedted  in  B, 
by  a  Diameter  A  B,  it  (hall  be  a  trufe  entire  Or¬ 
dinate  to  that  Diametet 


PROP.  XV. 


If  an  Ellipfis  there  be  two  Diametersy  A  B,  D  E, 
(See  Fig.  1 49.)  arid  one  of  them7  as  D  E,  be  paral¬ 
lel  to  the  Tangents  A  F,  B  G,  which  pafs  thro'  the > 
Extremities  of  she  other  A  B. 


I  fay,  that  the  Diameter  A  B,  (hall  be  parallel 
to  the  Tangents  which  pafs  thro’  the  Extremities 
of  the  Diameter  D  £. 


Note7  in  this  Cafe  the  Diameter  A  B ,  and  D  B , 
are  called  Conjugate  one  to  another. 


Having  drawn  thro’  the  Points  Af  B,  Dt  E ,  the 
Sides  A  at  B  b7  D  d,  and  E  e ,  of  the  Cylinder, 
which  cuts  the  Plane  of  the  Bafe  in  the  Points  a , 
b7  d7  e  :  The  Planes  A  ab  B,  D  d  e  £,  will  pafs 
thro’  the  Axis  of  the  Cylinder,  becaufe  the  Lines 
A  B  and  D  E  ate  Diameters  of  the  Ellipfis ;  and 
confequently  they  will  form  in  the  Plane  of  the  Bafe> 
the  Two  Diameters  ab7  d  e.  But  the  Tangent 
Plane  F  A  a7  being  parallel  to  the  Plane  D  d  e  E, 
will  form  in  the  Plane  of  the  Bafe  a  Tangent,  as 
a  f7  parallel  to  the  Diameter  d  e ;  which  Diame¬ 
ter  alfo  will  be  Normal  to  the  Diameter  a  b. 

'  If  then,  thro’  one  of  the  Extremities  d7  of  the 
Diameter  d  e7  you  draw  a  Tangent  to  the  Circle, 
as  d  h,  that  will  be  parallel  to  a  b7  and  the  Plane 
h  d  D,  to  the  Plane  A  a  b  B.  Wherefore  the 
Common-Seditions  of  thofe  Two  Planes,  with  the 
Plane  of  the  Ellipfis,  i.e.  the  Tangent  DH,  ana 
the  Diameter  A  B,  muft  alio  be  parallel  one  to 
another. 

The  fame  thing  may  be  proyed  with  regard  to 
the  Tangent  that  paffes  thro1  the  other  End  £,  ot 
of  *he  Diameter  D  E. 

Wherefore  the  Prop  oft  ion  is  proved. 


CONS  ECTA\IES: 


I.  From  hence  ’tis  plain,  that  if  there  €e  two 
Conjugate  Diameters  in  an  Ellipfis,  as  A  B,  Z)E| 
the  two  Planes  which  pafs  thro’  thole  Diameters, 
and  thro’  the  Axis  of  the  Cylinder,  will  form  in 
the  Plane  of  the  Bafe,  two  Diameters,  abf  de, 
which  (hall  be  Normal  one  to  another. 


II.  It  follows  alfo  from  this  Prepofition,  that  if 
thro’  any  Point,  as  P,  of  a  Diameter,  as  A  B,  in 
an  Ellipfis,  you  draw  an  entire  Ordinate,  as  MPN, 
that  (hall  be  parallel  to  the  Conjugate  Diameter 
D  E  ;  and  you  will  have  (by  Confeft.  Prop .9.)  thefe 
Propofitions.  M  P  x  P  N,  (or  P M2) :  DC  x  C  E. 
(or  CD  A  P  x  P  B.  A  C  x  C  B,  (or  A  C2)  and 
that  will  give  us  PM2.  A  P  x  P  D  : :  DC 1  AC 1 
DC 1  AC2 

(or  D  E2)  - —  (or  AB  ):  That  is,  the 


4  ’  ’  4 

Square  of  any  Semi-Ordinate  to  the  Diameter, 
that  is  MP,  is  to  the  Redfangle  APB  under  the 
Parts  of  that  Diameter  : :  as  the  Square  of  thd 
Conjugate  Diameter  D  £;  is  to  the  Square  of  thfc 
Diameter  AB. 


/ 


PROP. 


CON 


PROP.  XVI. 

It' thro  any  Point ,  as  M  in  an  Elltpfu  A  MB,  and 
’  Tangent  F  M  G  be  drawn,  which  m  the  Punts 
G  FI  fall  interfeft  any  two  Parallel  TWwfJ,  as 

AB,  BGi  1/4;  FM,  MG  ::  AF.BG. 

For,  drawing  thro’  the  Points  of  Contad,  A, 
B,  My  the  Sides  Aa,Bb,Mm  of  the  Cylinder; 
and  thro*  theie  Sides,  and  the  Tangents ,  A  F,  BO, 
FGf  drawing  the  Hanes  F  Aa,GBb,FMm, 

Fig.  2l. 


CON 


r  Mm-  ’Tis  Pl“".  that  G ">  the  Co“™.0?' 
SeSions  of  the  firft  Two  Planes  with  the  Third, 
muft  be  both  parallel  one  to  another,  and  to  the 
Sdes  of  the  Cylinder.  For  the  two  Planes,  FMm 
FA  a,  pairing  thro1  the  Sides  Mm,  A  a  which 
are  parallel,  will  have  their  Common-Settion  F  f  , 
parallel  to  riiofe  Sides;  and  for  the  fame  Reafon 
G  o  the  Common-Sedion  of  the  two  Planes  GBb 

and  GMm,  will  be  para  lei  to  the  Sides  Bb,  Mm 
Moreover,  the  Line  af,  bg,  which  from  the  paral 
lei  Tangent  Planes  F  a,G  B  b,  with  that  of  the 
Bafe  being  parallel:  The  Parts  fm,  mo,  of  the 
Third  Tangent  formed  in  the  Plane  of  the  Bafe, 
Kvthe  Third  Tangent  Plane  FMm,  or  GMm, 
muff1  be  (by  the  property  of  the  Circle)  parallel  to 
the  Tangents  af,  bo,  parallel  fa,  and 

m  Which  being  fuppofed,  by  reafon  of  the  Right 
t  inp<i  A  a  Ff,  A i  m,  G  0,  B  b-,  and  A  F,  B  B, 
and  af,  bo,  which  are  refpeaively  parallel  to  one 

another,  you  will  have.  ,  -J 

FM, MG  y.fm,  or  fa,  mo,  or  gb  ::  F  A, 

GB.  S.E.D. 

G  6  N  S  E  C  TA  HI  E  S. 

,  (  \  . 

T  If  thro*  the  Points  of  Contact  A,  B,  of  the 
two  parallel  Tangents  A  F  B  G  ^Diameter,  as 
AB  be  drawn,  which  lhall  interied  m  the  Point 
T,  another  Tangent,  as  F  MG;  and  if  an  Ordi- 

r,ar(>  as  M  P  be  drawn  to  that  Diameter  .  Tis 
nate,  as  m  »  fM,<MG  ::  AF,  BG  :: 

plain,  that  A  P,  lb  •  •  r  »  p  . .  p  r 

AT  B  T.  And  alfo  that  P  B  A  P,  BP,. 

—  AT,  (or  BA)  B  T. 


II.  From  hence  the  following  manner  of  draw¬ 
ing  to  the  Point  M  in  an  Ellipiis,  a  Tangent,  as 
M  T,  is  taken,  when  the  Diameter  A  B  is  given, 
with  the  Portion  ot  i*s  Ordinates. 

From  one  of  the  Ends  B,  of  the  Diameter  A  B, 
to  give  a  Point  M ,  let  the  Right  Line  B  M  be 
drawn :  And  then  having  drawn  the  Ordinate 
JVf  P  to  the  Diameter  A  B 7  and  taken  in  that  Dia- 
meter  towards  the  Point  P,  a  Part  as  P  H  =  PA 
draw  H K,  parallel  to  PM,  which  fhall  incerfeCt 

the  Line  Mm  Ki  thr0>  whld]  Pomr>  a"d  thco: 
the  End  of  the  Diameter^,  drawing  A  K,  and 
then  MT  parallel  to  it  j  that  Line  MT,  lhall  be 

the  parallel  required.  ,  , 

For  on  account  of  the  Parallels  M  P,  H  K.,  and 
A Ki,  MT;  you  will  have  BP,  OH,  or  PA:. 
BM,  MK‘-'-TB,  TA. 

III.  If  in  an  Ellipfisthere.be  two  Tangents,  as 
M  T,  NT,  which  meet  in  the  Point  T 

I  fay,  the  Diameter  AB,  palling  rhro’  the  Point 
P,  the  middle  of  the  Line  M  N,  joyning  rhole 
two  Tangents  in  their  Points  of  Conrad ;  fhall 
pafs  alfo  thro’  T,  their  Point  of  Interfedion. 

For,  P  N  is  an  Ordinate  to  the  Diameter  A  B, 
as  well  asPM;  and  confequently  the  (by  Cor.  1.) 
Tangents  MT,  NT ,  muft  fo  meet  or  interfed  the 
Diameter  in  a  Point,  as  T;  that  P  B  A  P,  P  B 
::  AB,  BT,  that  is  in  the  fame  Point. 

IV.  If*  to  the  Points  of  Contad,  M,  N,  of  two 
Tangents  to  the  Ellipfis,  a  Right  Line,  as  M  N 
be  drawn,  and  that  it  have  a  third  Tangent,  as 
FA  L  parallel  to  it :  I  fay,  that  FA,  A  L,  the 
Parts  of  that  Third  Tangent  taken  between  its 
Point  of,  Contad  A  ;  and  the  Two  former  Tan¬ 
gents  will  be  equal  one  to  another. 

For,  drawing  thro’  the  Points  of  Contad  A,  the 
Diameter  A  B  :  ’Tis  plain,  the  Line  MN  will  be 
an  entire  Ordinate  to  that  Diameter,  becaufe  it  is 
parallel  to  the  Vertical  tangent  FL;  and  there¬ 
fore  alfo,  it  muft  be  bifeded  in  P,  and  (by  Cor.  3,) 
will  pafs  thro*  T,  the  Point  of  Interfedion  of  the 
Two  Tangents  MF,  N  L  ;  or  will  be  parallel  to 
them  (by  Prop.  15.)  when  the  Line  MN  is  a  Dia- 
meter. 

But  ’tis  plain  in  both  Cafes,  that  F  L  will  be  bi¬ 
feded  in  A,  by  the  Diameter  A  B  ;  becaufe  MN 
is  fo  bifeded  in  the  Point  F,  by  the  fame  Dia¬ 
meter. 


Of  ihi  Parabola  an l  Hyperbola,  particularly 

prop,  xvir: 

In  the  Parabola,  every  entire  Ordinate  (as  MpN) 
to  a  Diameter,  as  A  B,  is  bife&ed  by  that  Dia* 
meter  in  the  Point  P,  and  Vice  Verfa. 


ol.  II. 
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For  having  made  an  Elliptick  Plane  which  lhail 
pal's  thro’  the  Line  AIN,  that  will  form  with  the 


Fig.  13. 


Tangent  Plane  $  D  E,  parallel  to  the  parabolick 
Plane,  a  Tangent,  as  D  E  parallel  to  M  N. 

Again,  the  Plane  S  A  F,  drawn  thro’  S  the  Ver¬ 
tex  of  the  Cone,  and  thro*  the  Tangent  A  F,  which 
pailes  thro*  A,  the  Vertex  of  the  Diameter  AB, 
will  form  in  the  Elliptick  Plane,  a  Tangent,  as  fa; 
and  the  Line  D  a  jointly,  the  Points  of  Contact  of 
the  Two  Tangents  D  E,  af,  will  pafs  thro’  the 
Point  P ,  becaufe  the  Diameter  A  B  is  parallel  to 
the  Tangent  Side  S  D. 

This  fuppofed, 

Becaufe  by  the  Hypothefis  A  F  and  M  N,  are 
parallel,  ( vid ,  Def.  14.)  it  will  follow,  that  the 
Tangent  af,  which  is  the  Common-Sedtion  of  two 
Planes  palTingthro’  thofe  Lines,  will  be  parallel  to 
MN,  and  confequently  to  D  E.  Whence  it  ap¬ 
pears,  that  the  Line  D  a  (by  Def.  13.)  joining  the 
Points  of  Contact  of  the  two  parallel  Tangents 
D  E ,  af,  is  a  Diameter  of  the  Ellipfis  ;  and  alfo 
that  the  Line  AIN,  which  is  parallel  to  thofe 
Tangents,  and  terminated  by  the  Ellipfis,  fhall  be 
by  Prop.  1 4.)  bifedted  in  the  oint  P. 

The  Converfe  will  thus  appear. 

Draw  in  the  Parabolick  Plane,  the  Tangent 
AF  (by  Cor.  4.  of  Prop.  5. )  parallel  to  the  Line 
Ai  N ;  and  thro’  the  oint  and  Contact  A,  a  Dia¬ 
meter,  as  A  B,  the  Line  AI  N  will  be  an  Ordinate 
rightly  apply  d  (by  Def.  14.)  and  confequently 
mu  ft  be  bifecfted  in  P. 

And  becaufe  there  is  but  one  only  Diameter 
that  can  pafs  thro’  that  middle  Point  P;  AB  muft 
be  it,  (by  Def.  15.)  and  in  the  following  Collory. 

CONS  E  C  T  A  nr. 

Hence  tis  evident,  that  if  thro’  any  two  Points 
P,  of  a  Diameter  A  B,  two  entire  Ordinates, 
MPN,  O  be  drawn  ;  you  will  always  have 
this  Proportion  :  (by  Confell.  Prop.  X.)  That  MP 
x  PN,  or  P  AT.  O  Q^x  (or  O  Qj) ::  AP 
A  That  is,  the  Square  of  any  two  Ordinates, 
as  of  AI P,  QO,  to  any  Diameter,  as  A  B,  are 
always  as  the  Abfcijf.e  or  intercepted  Parts  of  that 
Diameter,  AP,  A 


prop,  xvlrr. 

(See  Fig.  23  ) 

Xf  thro1  M  any  Point  in  a  Parabola,  you  dravo  an 
Ordinate  M  P,  to  any  Diameter  A  B,  and  alfo  a 
Tangent  M  P,  meeting  in  T,  that  Diameter  pro¬ 
duced  beyond  the  Vertex  A.  I  fay,  A  P  will  al¬ 
ways ,  be  equal  to  A  T. 

The  fame  thing  being  fuppofed,  as  in  the  laft 
Propofition  :  Let  there  be  alfo  drawn  thro’  S  the 
Vertex  of  the  Cone,  and  the  Line  MT,  a  Tan¬ 
gent  Plane  S  T  AI,  which  will  form  in  the  Ellip¬ 
tick  Plane,  the  Tangenr  M  H,  which  will  cut 
the  Diameter  of  the  Ellipfis  u  D,  in  a  certain  Point 
as  H,  thro’  which  the  Line  S  V  pafles :  And  laft* 
ly,  let  the  Right  Line  T  G  be  drawn  parallel 
to  S  A. 

This  being  well  underftood,  you  will  have  (by 
Cor.  1.  Prop.  16.)  D  FT,  H  a  : :  D  P,  Pa,  and  al¬ 
ternately  DH,  DP  ::  Ha,  P  a .  But  by  realbn  of 
the  parallel  Lines  A  B,  S  D,  and  S  A,  TG  :  ’Tis 
plain, that  D  H  DP  ::  S  H,  ST ::  Ha  Ga  ;  where¬ 
fore  H a,  Pa  : :  Ha,  G  a  $  and  confequently  Pa 
—  G  a  ;  and  therefore  A  P  —  AT.  Q.  B.  D. 

PROP.  XIX. 

In  the  Oppofite  Hyperbolas,  every  Diameter,  as  A  B, 
pajfetb  thro  C,  the  Point  of  InterfeSion  of  the 
AJfymptotes,  and  is  there  cut  into  two  Equal 
Parts,  and  vice  verla  5  that  Point  is  called  the 
Centre. 

Let  HSh  be  one  of  the  Two  Common-SedHons 
of  a  Plane  parallel  to  the  Hyperbolick  Plane,  and 
the  two  Oppofite  Conick-Surfaces  $  and  let  the 


Fig.  24: 


Aflymptote  FG  be  formed  by  the  Interfedlion  of  the 
Plane  of  the  Hyperbola,  with  that  which  touches 
the  two  Sucfaces  HSh .  ~  Let 


1 
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CON 


ret  there  be  drawn  thro'  the  parallel  Tangents 
.  ?:  rG  which  pafs  thro’  the  Ends  of  the  Dia- 
A  '  ,  B  and  interfed  the  Aflymptote  F  G  in 

points  F,  G  :  Two  parallel  Elliptick  Wanes ; 
and  thole  will  form  wtth  the  Tangent  Plane  which 
pa&s  thro' the  Side  HSb,  the  paralle  Tangents 
FH,  an AGhfi  and  in  the  Tangent  l  lane  SAF, 

rhe  parallel  Tangents,  Af,  af. 

This  proportion  being  made,  the  parallel  Lines 
FH,  G  b ,  being  contained  between  the  Two  other 
parallels  FG,  Hb,  will  be  equal.  And  the  Sum- 
far  Triangles,  SHf,  Shf,  and  SFA.Sfa,  will 
give  HF.bfii  Sf,  ,f.:  FA,  f*}  and  alfo 
It  p  f  a  •  •  bf  fa  : :  (by  Prop.  1 6.)  to  G  G  B. 
And  hence,'  becaufe  HF,  HG  ;  it  will  follow, 
that  A  F  =  B  G,  and  becaule  of  the  Similar  Tn- 
1  ,  A  a  r  f  r  c  G  *  it  will  follow  that  A  C 

^&CB  :  That  “  the  Aflymptote  FG,  bifeds  the 

Di^etGme!hinRCmay  be  proved  of  the  other  Af- , 
fvmptote  that  it  (hall  pafs  alfo  thro'  C,  the  middle 
Trimeter  A  B ;  from  whence  tis  apparent, 
T^iaT the* Diameter  AB  pafles'thro' C  the  Centre 
of  the  Two  Affymptotes,  and  is  there  bifeded. 

Let  there  be  then  a  Line,  as  A  B,  which  pafftng 
thro’  C  the  lnteriedion  of  the  Affymptotes,  (haU 
interred  the  Oppofite  Hyperbola’s  in  the  Points 
Tb  If  then  you  draw  thro’  the  Point  A,  the 
Tangent  A  F,  and  to  the  Oppofite  Hyperbola  a 
Tangent  D  G,  (by  ConfeS.  4.  Prof.  5  )  parallel 
to  AF:  ;Tis  plain,  That  fince  the  Line  AD  may 
he  croved  to  be  a  Diameter,  it  will  pafs  thro  C 
rhePoint  of  the  Interfedion  of  the  Affymptotes. 
It  muff  be  co-incident  then  with ,  A  B,  which  (by 
the  Hypothefes)  paffes  thro  the  fame  Two  Points 
A  C  i  wherefore  the  Line  AB  is  a  Diameter,  and 
is  bife&ed  in  C. 

C  OK  S  E  C  TA  HF. 

Hence  you  fee,  that  from  any  Point  given  with¬ 
in  an  Hyperobola,  there  can  be  but  one  only  Dia¬ 
meter  be  drawn  ;  becaufe  no  other  Line  can  pafs 
thro’ that  Point,  and  thro' the  Centre. 

I  » 

PROP.  XX. 

In  the  Oppofite  Hyperbola's,  every  entire  Ordinate 
M  P  N,  is  bifeaed  in  P,  by  its  proper  Diameter 

A  B  j  and  vice  ver&. 


Vol.  It. 


CON 


Having  made  an  Elliptick  Plane  to  pafs  thro’  the 
Line  AIN,  it  will  form  in  the  Two  Tangent 
Planes,  SAF,  S  B  G1 ,  the  Tangents  af,  bo . 

Fig.  *5. 


And  the  Line  a  b  cOnne&ing  the  Points  of  Contadfc 
of  thofe  Two  Tangents,  being  the  Common-Se&i- 
on  of  the  Elliptick  Plane  of  the  plane  SA  B,  will 
pafs  thro’  the  Point  P. 

But  becaufe  by  the  Hypothefis,  the  Two  Lines 
AF,  MN  are  parallel  j  it  follows,  That  the  Line 
af,  which  is  the  Common  Section  of  Two  Planes 
paifing  thro’  thofe  Two  Lines,  will  be  parallel  to 

MN.  v  •• 

For  the  fame  Reafon?  the  Tangent  bg,  which  is 
the  Common-Se&ion  of  the  Elliptick  Plane,  and 
of  the  Tangent  Plane  S  B  G,  which  two  Planes 
do  pafs  thro*  the  Two  parallels  M  N,  2$  G,  will 
be  parallel  to  MN. 

The  Tangents  then,  af,  bg,  will  be  parallel 
one  to  another ;  from  whence  it  will  follow,  That 
the  Line  ab  (by  Def.  13.)  is  a  Diameter  of  the 
Ellipfis ;  and  alld  that  the  Line  M  N  (by  Prop.  1 4.) 
is  bifedted  in  the  Point  P. 

And  to  prove  the  Converfe $ 

Draw  in  the  Plane  of  the  Hyperbola,  Two  Tan¬ 
gents,  as  A  F,B  G,  (by  Cor. 4.  of  Prop.  5.)  paral¬ 
lel  to  the  Line  M  N,  terminated  within  the  Hy¬ 
perbola:  And  then,  having  drawn  thro’  their 
Points  of  Contadf,  the  Diameter  ;  ’tis  plain  (from 
Def.  14)  that  that  Diameter  will  have  the  Line 
MN  an  entire  Ordinate  rightly  apply’d,  and  that 
it  (hall  bifedfc  it  in  P.  But  as  there  can  but  one 
Diameter  pafs  thro’  that  Point  (by  Cor .  of  Prop0 
20.) ;  it  will  follow,  that  if  a  Line,  as  MN  ter¬ 
minated  in  P  by  a  Diameter  A  B;  it  muft  be  an 
Entire  Ordinate ,  and  rightly  applied  in  that  Point. 
L  %  CON- 


\ 


CON 


CON 


C  0  N  S  E  C  T  A  H,r. 

Hence  ’tis  apparent,'  That  if  you  rightly  apply 
Two  Entire  Ordinates  MPN,  and  O  t0 
one  and  the  fame  Diameter ;  it  will  always  be  (by 
Confer.  Prop.  9.)  M  P  x  PN,  (or  PM1)  O  x 
&A  (or  O  &)  ::  AP  x  p  B,  A  &  *  &R 

PROP.  XXI. 

Jf  thro *  any  Point  M  in  an  Hyperbola,  a  Tangent 
MFG  be  dravon,  interfering  two  other  parallel 
Tangents ,  AF,  BG,  in  the  Points  F,  G.  I  fay, 
that  MF,  MG  : :  A  F,  B  G, 

Drawing  Two  elliptick  and  parallel  lanes, 
which  ftiall  pafs  thro  the  Tangents  AF,  BG,  they 
will  form  in  this  Tangent  Plane  SMG;  two  Tari¬ 
ff.  26 . 


gents  H  F,  h  G,  which  will  be  parallel,  and  the 
Elliptick  Plane  pafling  thro’  B  G,  will  form  in  the 
Tangent  Plane  SAF,  a  Tangent  af,  which  will 
interfedt  the  Tangent  h  G  in  the  Point  /,  where 
the  Line  S  F  cuts  the  Elliptick  Plane. 

This  being  laid  down,  or  fuppofed  :  The  Tan¬ 
gents  af,  B  G,  will  be  parallel,  becaule  each  is 
fo  to  the  Tangent  A  F.  And  therefore  fby  Confer . 
from  Def.  1  %)  you  will  have  BG,  Gh  ::  af  fh , 
(and  becaufe  of  the  Similar  Triangles  S  hf  SHF; 
and  S  af,  S  A  F)  ::  A  F,  F  H:  Wherefore  B  G, 
A  F  : :  G  h,  FH  ff.e.  becaule  of  the  Similar  Tri¬ 
angles  MG  h,  MFH)::MG,FG .  Q  E.  D.  . 

N  B.  ’Tis  evident^  That  from  this  Prop .  the 
lame  Corollaries  may  be  drawn,  as  are  in  the 
Ellipfis  (from  Prop.  1 6 •) :  And  therefore  there  is 
no  need  to  expofe  them  at  length  here. 


PROP,  XXII. 

Jf  a  Bfght  Line  F  G,  terminated  between  the  Ajfymp - 
totes  of  an  Hyperbola,  touch  the  Curve  in  a  Point 
as  A,  it  wi  l  always  be  bifded  in  that  Point . 

*  •  M  .  „  1  ‘  ,  f 

Let  there  be  drawn  thro’  S  the  Vertex  of  the 
Cone,  and  thro  the  Two  Alfymptotes  C  F,  C  G, 
Two  Planes  touching  the  Conick-Surface.  (See 

Fig.  21. 


C 


Def.  i  6.)  in  the  Sides  S  M,  SN,  where  the  Plane 
MSN,  parallel  to  the  Hyperbolick  Plane,  inter- 
fedfsit.  . 

Let  there  be  fuppofed  drawn  alfo  an  Elliptick 
Plane,  palling  thro  the  Right  Line  FG  ;  this  will 
form  in  the  Two  Tangent  Planes,  Two  Tan¬ 
gents,  MF,  MG;  and  in  the  Jlane  MSN,  a 
Right  Line  MN  parallel  to  FG,  and  ^onnedt- 
ing  the  Points  of  Cohtadl:  of  the  Two  Tangents. 

This  fuppofed,  ’tis  apparent,  tfc?t  the  Line  FG 
(by  Confecl.  4.  Prop.  16.)  is  bifedted  in  A  ;  be¬ 
caufe  it  touches  both  the  Ellipfis,  and  the  Hyper¬ 
bola  in  that  Point. 

CONS  ECTAi^X&S. 

I.  As  there  can  be  but  one  Line  F  G,  whicfr 
pafling  thro  a  given  Point  A,  within  any  Angle 
FCG,  and  terminated  by  its  Legs,  canbebi- 
fedted  in  that  Point :  It  follows,  that  if  a  Right 
Line  F  G,  terminated  by  the  Aflymptotes  of  an 
Hyperbola  meet  the  Curve  in  a  Point,  as  A,  and 
be  there  bifedfed,  it  will  be  a  Tangent  to  the 
Hyperbola  in  that  Point. 

II.  Hence  tis  evident,  That  to  draw  thro’  a. 
Point  given,  as  A,  in  an  Hyperbola,  whofe  Af- 
fymptotes  CF,  C  G,  are  given,  a  Tangent,  as 
FAG  ;  you  need  only  draw  A  D  parallel  to  one 
of  the  Alfymptotes  C  G,  and  terminated  by  the 
other;  and  having  then  taken  D  F  ~  to  CD, 
draw  the  Line  FAG,  for  that  lhall  be  the  Tan¬ 
gent  required. 

For,  by  reafon  of  the  Similar  Triangles  FCG, 
and  FDA;  the  Line  FG  muft  be  biledled  in  A, 
becaufe  C  F,  (by  the  Conftrudtion,)  is  fo  in  D. 


IIP  If 
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III  If  any  Two  Points  M  N,  within  an  Hyper¬ 
bola,  be  joined  by  a  Right  Line,  as  M  N,  inter- 
*e#ing  the  Aifymptotes  in  the  Points  H 1 Q:  Then 

-  ■  .  i  1  .  -  .-p  ,  ..  ,  v  -jL  .  , 

Fig.  28/" 


will  the  Tvtfo  Lines  MH,  N  IQ,  being  the  Parts 
of  M  N,  lying  between  the  Curve  and  its  Ai¬ 
fymptotes,  be  always  equal. 

For  having  drawn  thro  P,  in  the  middle  Point  of 
MN,  a  Diameter,  as  CP,  and  thro’  the  Point 
A,  where  that  Diameter  meets  the  Curve,  a  Line, 
as"  F  G  parallel  to  M  N ,  and  terminated  by  the 
Aflymptotes:  ’Tis  plain,  that  that  Line  T  G,  F  G, 
(by  Prop.  20.)  will  be  a  true  Tangent  in  the  Point 
A ,  and  confequently  will  be  bifedted  in  that 
Point  (by  this  Prop.  12.)  Whence  Jtis  clear,  from 
the  Similar  Triangles  C  A  F,  C  P  H,  and  CAG , 
CP  IQ;  that  P  H  =  P  IQ,  and  confequently  (be- 
caufe  MN  is  bifedted)  MH  =  I$1Q.  Q.E.D. 

Fig*  29*. 


IV.  If  thro’ any  Point,  as^,  in  an  Hyperbola, 
Two  Right  Lines,  A  F,  AG,  be  drawn  and  ter¬ 
minated  by  its  Aifymptotes;  and  if  from  any  other 
Point,  as  M,  in  the  fame  Hyperbola,  or  its  Op- 
pofite,  you  draw  to  other  Right  Lines  MH,MIQ, 
terminated  alfo  by  its  Aifymptotes,  and  parallel 
to  the  Two  former  A  F,  AG. 

I  fay,  the  Redangle  FAG ,  will  always  be  e- 
qual  to  the  Redangle  H  M  IQ. 

For, 

1.  When  the  Points  AM,  fall  in  one  and  the 

fame  Hyperbola,  having  drawn  a  Right  Line 
joining  the  Two  Points  A,  M,  and  cutting  the 
AiTymptotes  in  P  and  the  Similar  Triangles 
PAF,  PMH ,  and  ^  G>  will  give 

thefe  Proportions :  A  F,  MHi.AP,  MP,  (by 
Cor.'i.)::  MQ^:AQ^  ::  MKL'AG;  and  then 
multiplying  the  Extreams  and  Means,  you  have 
FA  x  AG  ss  HM  x  M  IQ.  • 

2.  When  the  Points  A,M,  fall  in  the  Two  Op- 
polite  Hyperbola’s ;  having  drawn  thro  the  given 


Point  A,  and  the  Centre  C,  the  Diameter  AB, 
and  alfo  the  Two  Right  Lines  B  D,  BE,  parallel 
to  A  F,  A  G,  and  terminated  by  the  fame  Aifymp- 
totes:  ’Tis  evident,  That  the  Triangles  CAP, 
I  C  B  D,  and  CAG,  C  B  E,  being  not  only  Simi¬ 
lar,  but  alfo  relpcdively  equal  one  to  another,  be- 
caufe  C  A  “  CB,  (by  Prop.  19.)  Therefore  BO 
—  AF ,  and  BE  ==  A  G;  and  confequently  BO 
x  BE  =  FA  X  AG.  But  Irom  the  former 
Cafe,  1QM  x  MH  =  D  B  x  BE;  wherefore 
I  now  alio  FA  x  AG  czz  K.M  x  H  M. 

Authors  on  the  Subjed  of  Conick  Sedions. 

Archimedis  Opera ,  ApoIIonij  Per),  Conic.  Libr.  4 
I  T beodof.  Spherica  metbodo  nova  illujlrata  &  SuccincQ. 
Demonjlrata  ab  Ifa.  Barrow.  Lend.  1675.  4 to. 

■ — - Ejufdem  Left  tones  Geometric#.  Lond.  1669. 

4  to. 

Nouvelle  Met, bode  en  Geometric  paries  SeBions  des 
Superficies  Coniques  &  Cylindriques  per  De  la  Hire  a 
Paris.  169  5.  4 to. 

Ejufdem  de  Cycloide  &  SeBionibus  Conicri. 

De  la  Hire  SeBicnes  Conicce.  Paris  Fol.  1685. 

Barocius  de  Afymftotis  Confiruendis. 

Milnes  SeBicnes  Conicce.  Lat.  8 vo. 

Scbotenij  Organic <e  Conicar.  SeBionum  Defcriptio 
ApoIIonij  Per  gee  i  SeBiones  Conicce  per  Pjchardum „ 
Folio. 

Mydorgij  SeBiones  Conicce. 

Gregorij  a  St.,  , Vincent io  Opus  Geometrwsm  de 
Quadrat,  Circuit  &  SeBionum  Coni.  Fol. 

Ppbinfon's  Tranflation  of  De  la  Hire's  Conicks, 
in  lives. 

Traite  Analique  des  SeBione  Coniques ,  per  M.  la 
Marquis  de  I’Hofpital.  Paris  1707. 

CONICR-Sar/W,  Let  the  fide  of  a  right  Cone 
be  call’d  a,  the  Radius  of  its  Bafe  r :  Then  by; 
what  is  prov’d  under  the  Word  Pyramid,  the  Are^f 
of  the  Convex  Surface,  of  the  Cone  is  =:  4  the 
Periphery  of  the  Bafe  Multiplied  into  the  fide  of 
the  Cone.  That  is,  Since  2  r  —  to  the  Diameter’ 
and  ire  =  to  the  Periphery,  it  will  be  exprefled 
by  re  a.  And  from  hence  it  will  be  eafie  to  de¬ 
duce  that  Noble  Propofition  of  Archimedes.  That 
a  Circle  whofe  Area  is  equal  to  the  Convex  Surface  of 
the  Cone,  wilLhave  its  Radius  a  mean  Proportional  be~ 
tween  the  Side  of  the  Cone  and  the  Radius  of  the  Bafei 
For  fince  */:  a  r  is  luch  a  mean  Proportional  between 
a  and  r ;  if  you  fuppofe  that  to  be  the  Radius  of  the 
Circle  required,  its  Diameter  will  be  2  *J\ra  and 
its  Periphery  2  <Jra  e ;  and  by  Multiplying  the 
Periphery  2  J'.rea  into  \  r  a,  the  half  Radius, 
the  Area  will  be  r  e  a,  the  very  fame  with  that  of 
the  Surface  of  the  Cone.  £>.  E.  D 

The  Surface  of  a  right  Cone  may  be  eafily  had 
by  having  the  Radius  of  the  Circle,  of  the  Bafe  ; 
for  as  that  Radius  is  to  its  Periphery,  fo  will  the 
R4dii  of  the  other  Circles  up  to  the  Vertex  be  to 
their  refpedive  Peripheries.  But  all  thofe  Radii 
are  the  Elements  of  a  right  Angle  Triangle,  whofe 
Altitude  and  Bafe  are  given  ;  and  confequently  its 
Area  is  known  :  wherefore  as  any  one  Radius  to 
its  Periphery,  fo  will  the  Area  of  the  Triangle 
which  is  the  Sum  of  all,  be  to  the  Sum  or  Aggre¬ 
gate  of  all  the  Periphers,  i.e.  to  the  whole  Co¬ 
nick  Surface,  which  therefore  will  be  known. 

Conick- Surface,  is  the  Convex  Surface  of  a  Cone 
without  its  Bafe,  and  this  is  formed  by  the  Moti¬ 
on  of  a  right  Line  fixt  in  a  Point  above  and  below 
moved  round  the  Periphery  of  a  Circle.  - 

■  “  CONjO 


CON 


CON 


CONJUGATE-D/<wn^m,  in  refpe&  of  one 
another  in  the  Ellipfis,  are  fuch  as  are  parallel  to 
Tangents  meeting  the  Curve  in  each  others  Ver- 
tetes 

Conjugnte-ScRions,  See  SeRiones  Sequentes. 
CONSERVATOR,  is  a  delegated  Umpire,  or 
fta'nding  Arbitrator,  which  as  a  third  impartial 
Friend,  was  chofe  and  appointed  to  Compofe  and 
Adjuft  all  differences  that  fhould  arife  between  two 
other  Parties,  Dr. Rennets  Glojfar. 

CONSISTORY,  is  the  Court  Chriftian  or  Spi¬ 
ritual  Court,  This  was  held  formerly  in  the  Name 
ot  the  Cathedral  Church,  or  in  fome  Chappel  Ifle 
or  Portico  belonging  to  it,  in  which  the  Bifhop 
Prefided,  and  had  fome  of  his  Clergy  for  Affeffors 
and  Affiftents,  but  this  Confiftory  Court  is  now 
half  by  the  Bifhops  Chancellor  or  Commiffary, 
and  by  Arch- deacons  or  their  Officials. 

CONSTITUENT  Particles  of  any  Natural 
Body,  are  thofe  fmall  Particles  Of  which  it  is  Com¬ 
pos’d.  See  Perticles. 

CONSTITUM,  in  the  Civil  Law,  isapromife 
for  a  Debt  upon  a  Nude  Covenant,  without  Sti¬ 
pulation. 

CONSTRUCTION  of  Equation,  an  eafy  way 
of  Conftrudring  Cubic  and  Biquadratick  Equati¬ 
ons  without  the  Parabola,  Communicated  byjthe 
Ingenious  J.  P.  M.  A 

In  order  to  this  Method  of  Conftrudlion,  I  coh- 
fider  each  fide  of  the  Equation,  as  the  Product  of 
two  Multipliers,  the  one  of  two  Dimenfions,  the 
other  of  one,  (each  Term  in  a  Cubick  Equation, 
being  luppofed  of  three  Dimenfions,)  E,  G.  In  | 
this  Equation  xxx -\-pxx^ti;  I  confider  it  1 

as  in  this  Form  x  x  x  x  -i-  p  —  n  —  b*  X  cf  (b  J 
being  taken  at  plealure  for  any  Number  whole  I 
Square  is  lefs  than  n  divided  by  b  b  gives  c. )  Or 

elfe  in  this  Form,  x  x  -\  p  x  x  x  —  n  —  b'Xc* 
either  of  which  Forms  may  be  made  ufe  as  feems 
lefs  for  Conftruction.  And  becaufe  x  is  yet  un¬ 
known,  and  muft  be  taken  by  guefs,  I  put  %  in- 
ftead  of  x  the  Multiplier  of  two  Dimenfions,  and 
y  for  x  in  the  other  of  one  Dimenfion  ;  and  then 

the  former  Equation  will  ftand  thus  %  %  X  y  -\-  p 

b2  x  c  ;  or  (the  other  way,)  p%  x  y= 

b1  x  c.  In  both  which  Forms,  the  given  Quanti¬ 
ty  b-  x  c  ~  n,  is  the  fame  as  in  the  firft  Equa¬ 
tion,  and  confequently  the  Refult  or  Value  of  the 
other  Terms  is  the  fame  alfo. 

The  Defign  then,  of  this  Method  is,  by  taking 
a  Number  or  Line  by  guefs  (fuppofe  to  repre- 
fent  x  in  one  of  the  Multipliers  of  the  given  Equa¬ 
tion,  to  find  another  Number  or  Line  (y  )  which 
fhall  reprefent  x  in  the  other  Multiplier  ;  and  then 
if  %  and  y  be  not  equal,  to  bring  them  by  Tryals 
to  Equality,  which  in  moft  Cafes,  is  eafily  done, 
obferving  their  Difference  and  the  Nature  of  the 
Scheme  or  Figure. 

Before  I  give  Examples,  I  will  premife  this  Lem¬ 
ma,  which  (hews  the  Ground  and  Demonftration 
orf  this  way  of  Conftrudfion, 


Let  ABD,  be  a  Semi  circle  on  the  Diameter 
Aliy  A B  and  A R,  two  Subtenfes  drawn  at  plea- 
fure  from  the  end  of  the  Diameter  Af  from  B  and 
^  are  drawn  the  infinite  Lines  BC  and  R S  perpen- 


Fig.  Ju 


dicular  to  AD,  BC  interfering  it  in  m,  and  ^ S 
in  n;  from  A  draw  the  Line  A  S  interfering  B  C 
in  R,  and  RS  in  S,  I  fay  that  A  Bq  :  AZq  :  : 
R  :  NS.  ^ 

For  (by  the  Nature  of  a  Circle)  D  Ax  m  A  — 
AB  q,  and  D  Ax  n  A  —  A  Z^q  $  then  D  A  x  m  A 
:  D  Ax  n  A  ::  m  .4  :  n  A  ::  wR:«5*  that  is, 
A  B  q  :  A  : :  m  R  :  n  S. 

Multiply  the  extream  and  middle  Terms,  and 
ris  A  B q  x  n  S  —  A  Ry  x  n  R;  if  therefore  we 
fuppofe  A  B  =  b.  n  S  =  c,  A  R  == to  the  Square- 
Root  of  the  Multiplier  of  two  Dimenfions  (in  a 
Cubick  Equation  reduc  d  into  the  Form  above  di¬ 
rected,  )  then  will  m  R  be  equal  to  the  other  Mul¬ 
tiplier  of  one  Divifion.  So  in  the  firft  Form  above, 

i  \  K*  1  p  —  b1  X.  c)  i {  A  then  is  m  R 

—  y  -i-pi  and  in  the  Second  Form  P*LX  > 

—  b1  X  c,  if  A  r  ~  pKt  then  is  tn  R  =r 

y ,  and  if  y  —  then  \  =  x  in  the^iven  Equa¬ 
tion. 

N  ’  •  *  1  \  \  \  •  *< 

Example  I. 

Suppo  fe  I  would  Conftrur  this  Cubick  Equa¬ 
tion  xxx  —  \  x  x  —  72,  or  xxx  — pxx  ~nt 
I  take  1 6,  as  a  convenient  Square  Number, 
(which  I  call  bb,)  ard  therewith  I  divide  725  the 

Quotient 


CON 


CON 


Quotient  is  4;-  which  I  call  c,  [  "  =  c,  and  blc 

n  =  71]  I  deduce  alfo  the  ocher  fide  of  the 
Equation  into  two  Multipliers  (as above)  and  then 

’tis^x  4  -  p  =  72  ==  16  x  4?,  which  is  the 
firft  form  for  conftrudtion. 

I  delcribe  a  Semicircle  A  B  D,  (See  Fig.  i.)  of 
a  convenient  bignefs  for  my  Scale  of  equal  Parts, 
(which  here,  lor  this  Figure,  is  of  24  in  an  Inch, 
1  o  ot  which  parts  make  an  Unite  or  1 .)  and  ha¬ 
ving  drawn  the  Diameter  AD,  I  take  4  (Units  or 
large  Divifions)  oil' the  Scale,  and  draw  the  Chord 
A  B  =  4  =  b,  from  B  I  draw  the  infinite  Line 
B  C,  perpendicular  to  A  D,  and  interfering  it  in 
m. 

I  take  4F  (=  c)  off  the  Scale,  and  fet  that  Di- 
ftance  with  the  Compaffes  from  m  to  C,  and  tho- 
row  C  I  draw  C S  parallel  to  AD. 

For  the  firft  Tryal  I  confider  that  the  Root  * 
muft  be  bigger  than  4  or  p,  (elle  the  Negative 
Term  —  $xx,  wou’d  take  away  more  than  xxx, 
and  fo  the  given  Quantity  wou’d  be  Negative ; ) 
therefore  taking  4  (=  f)  from  the  Scale  with 
Center  A,  and  Radius  Ap  =  4,  I  delcribe  the  lit¬ 
tle  Arch  Pp-,  and  then  (at  a  venture)  draw  the 
Chord  A  *  (=  \)  interfering  the  Arch  P  p  in  p ; 
lo  is  Ap~p-=z  4,  and  the  Line  M  —  *  —  A 
or  ^  —  4.  From  3  I  draw  ^ S  perpendicular  to 
C  S ,  and  interfering  it  in  S,  and  then  the  Line  AS 
interfering  MCinr.  So  is  Mr  —y  —  4,  or  7 
_  *  (the  other  Multiplier  in  the  Equation)  which 
being  greater  than  the  Line  p  *  (to  which  it  fliould 
be  equal,  it  fhews  that  was  taken  too  little. 

After  the  fame  manner  I  try  another  which 
fhe  view  of  the  Scheme  will  now  direr  me  to  li- 
mir,  till  I  find  A  which  Anfwers  the  demand. 
For  making  =  then  is  P%  '(=  K  —  4) 
—  MF{  (=7  —  4)  confequently  ^  —  7  —  x, 
g  taken  from  the  Scale,  is  equal  to  6,  the  Root 
(ought. 

The  fame  conclufion  would  follow  if  I  had  in¬ 
verted  the  Order  of  proceeding,  and  had  begun 
with  Mr,  and  thereby  found  A\  (in  a  firft  tryal,) 
for  in  this  Cafe  I  muft  have  taken  a  Line  for  y  (by 
guels)  and  made  mrr=.y  —  p,  and  then  having 
drawn  A  S  interfering  mC'xnr,  and  C  S  in  S.  Al¬ 
fo  parallel  to  BC,  touching  the  Semicircle  in 
X,  I  draw  A  %  which  will  be  equal  to  fo  is  the 
Line  p%  —  K  —  P>  which  ought  to  be  equal  to 
mr;  but  not  being  fo,  another  tryal  muft  be 
made. 

EXAMPLE  II. 

Suppofe  I  would  find  the  Root  of  this  Equati¬ 
on  ***  —  3 xx  2  x  =  24.  or  xxx—pix 
-F  q  q  x  =  n.  I  take  for  b  b,  9.  by  which  divi¬ 
ding  24,  it  gives  C=  if,  and  then  I  put  the  E- 

quation  into  this  Form  3  ^  p  ^  -h  *  J? - 

bb  X  C. 


Ju  rhe  Semicircle  ABD  I  draw  the  Chord  AB 
v  --  3*  BC  perpendicular  to  AD.  mC~ 
C  ~  2 p  C  S  parallel  to  A  D. 


Fig.  2. 


I  find  A  K  —  t.  *  +  1 .1  bV  wherc  -»  p 
p  =  3,  and  is  Bifered  in  C.  P  ft. —  q  — 

==  14.  P  d  is  perpendicular  to  P  A,  A  A 

%.  3. 


Radius  C  C^,  &c.  So  are  P  d,  PD,  &c.  = 

f  '  Vk 


I 


C  O  N 
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"  / v  at.lJ  &c.  ”  ^KK~PK~ I"  ^ 

(For  continuing  the  Arch  ^  D  (for  inltance,)  to  ( 
in  the  Diameter  j  \A  (  —  P(  )  =  %• 

—  p.  Therefore  Pi)  /=:  V  P^xP\j  ^ 

And  P  &  being 


-  JZ 


^  t  x  ;?  —  />  =  v  ^  —  p  $ 

—  q.  D  gjr.  (sDPjd-P  £f)  _=  * 

4-  ?J.  therefore  Og.=  A <  —  ? ?  _+  * ^ 

Having  found  d^i^1  ^  KK  P  K  '  K  ?  ^ 

draw  4(S "  Fig.  i.)  ~  d  SL,  and  then  (as  in 
the  former  Example)  find  »»  r  whtch  be,ng 

much  lefs  than  *  (or  ^  * F>g-  3-)  I  find  that  I  have 
err’d  in  my  fuppofidon  of  And  confidermg  that 
(See  Fie.  3.)  the  bigger  .4  *  is,  the  bigger  will  </  2. 
be  alfo,  and  confcquently  m  r  the  lefs  ;  I  try  again 
with  a  Leffcr  *,  and  at  laft  find,  that  making  A  ^ 

IFie  a  )  1,  D  0 will  be  +  to 

which  I  make  A  £  (.Fig-  t-J  equal,  and  thereby 
find  -K>.  which  is  therefore  the  Root 

and  the  Scale  fliews  the  Number  to  be  6  —  x. 

For  another  Example  may  be  propos’d,  the 
Doubling  of  the  Cube  ;  that  is  having  the  Root 
or  Side^of  a  Cube  given,  to  find  another  Line 
whole  Cube  fliall  be  double  the  former  Cube. 
In  this  Cafe  let  A  B  (Fig.  i.)  be  the  Side  of  the 
given  Cube  itnC  —  lAB,  Aj(  — •  ?,  .the  fought 
Root  taken  by  Guefs,  by  which  finding  mr  (as 
above)  if  mr— A  then  is  A  ^the  Root  of  the 
double  Cube  fought ;  elle  another  tryal  mull  be 

made 

A  Bq:  A  \q  : :  tnr:nS~mc~iAB  theref. 

lABxABq  —  zAB,c  ub.  =  A^qXmr~ 
A  % cub.  (when  A ^  —  mr.) 

Several  things  might  be  added  conducing  to  a 
more  ready  determining  of  the  Root  fought  , 
which  any  one  who  fhall  think  fit  to  make  try  a  , 
may  himfelf  oblerve  and  make  ufe  of 

By  lomething  alike  Method  may  Biquadratic^ 
Equations  be  Conftru&ed  alfo,  and  if  the  lo weft 
Term  be  wanting,  as  eafily  as  a  Cubick.  Of 
which  I’ll  here  give  you  an  Inftance  Suppole  this 

Biquadratick  Equation  x 4  -T* p  z\  4  x  ~ 

I  divide  n  by  a  lefs  Square  Number,  fuppofe  b  the 

Quotient  I  call  C  C,  ^  =  C  C,  then  «  =  i’  C\ 

i  divide  alfo  the  other  fide  of  the  Equation  in. 


to  two  Multipliers,  vi\.  x2  K  x1  px  +  qq  = 

b 1  x  C2 ,  whence  a:  x  \' x1  p  x  q  q  b  *  C. 
Or,  Subftituting  y  and  ^  for  x  (as  i  do  in  Cubes) 

while  x  is  unknown )  q  x  ^  p  ^  ^lr  V  I  =: 

b  x  C.  I  take  \  by  guefs,  and  therewith  find 

it  /'  K  lb  *7  <7  (as  is  done  in  the  Second  Ex¬ 
ample  of  Cubick  Equations,)  In  a  convenient  Se¬ 
micircle  ABD,  I  apply  the  Chord  A  B  ~b,  and 
producing  it,  make  A  C  —  c,  [Tut  if  b  be  greater 
than  c9  I  make  A  B  ~  e  and  A  C  —  b.~]  Thorow 
C  I  draw  xQC  P  perpendicular  to  A  Dy  and  apply¬ 
ing  A  IQ  =  \  -j~  p  x  q  q,  fo  is  the  inter¬ 

cepted  Chord  aT  —  yy  and  if  y  —  then  is  ei¬ 
ther  equal  to  x,  the  Root  fought.  Elfe  tryal  muft 
be  made  with  another 

I  might  have  taken  the  Biquadratick  Root  of  n, 
and  then  b  —  c,  to  which  the  Diameter  A  D  muft 
have  been  equal ;  the  Demonftration  depends  on 
this,  that  AT  x  A  %  —  AB  *  AC,  which  I  thus 
pfove,  (having  drawn  A  IQ  to  the  interfedtion  of 


%P  with  the  Semicircle)  ABq  :  A  IQ  q  ; ;  (Am 
A  P  !l)  A  B  !  A  C  A  B  x  AC.  rzr  a  IQq.  By 
a-like  reafon  A  Tq  :  A  IQ  ; :  (AM  :  A  P  : :  )  AT 
1  A  ZQ  .  .  A  T  X  A  5Q~  A  IQq  ~  A  B  X  A  C. 

The  fame  Method  will  hold  for  compleat  Biqua- 
draticks,  but  will  be  too  operole.  ^ 

See  Air.  Halley  s  Conftru<5tion  of  Cubicks  and 
Biquadraticks  in  Phil.Tranf.  N.  1 88.  190.  As  alfo 
Bernoulli  s  Ammadverfions  on  the  Cartefian  Geo¬ 
metry  in  the  AB.  Ernd.  Lip.  1 .  for  June  1 688.  And 
his  TrUe  Geometrical  ConfiruBion  of  Solid  and  more 
than  Solid  Problems  by  Bright  Lines  and  Circles  only 
for  the  Month  of  Sept.  1689.  * 

Dr.  Gregory  in  his  Preface  to  his  Excellent  Ox¬ 
ford  Euc/ide  in  G.  L.  fhews  that  all  Quadratick  E- 
quafions  may  be  Conftru&ed  from  the  s 8  and  so 
of  Euclides  Data. 

CONTRARY  Flexion  and  % etrogrejfion  of  Curves, 
when  a  Curve  Line  as  A FIQ  (vide  Hays  Fluxions 
pag.iy*-)  r  T. 

1  d  Hyperbola ,  is  ah  Hyper¬ 

bola  fo  called  by  Sir  If  Neman,  becaufe  its  Leggs 
are  Convex  towards  contrary  Parts  and  run  con¬ 
trary-ways.  See  Curves. 

.  CONTRASTE,  is  a  French  Term  ufed  in  Pain- 
ting  and  Sculpture,  and  fignifies  the  due  placing  of 
the  Different  Obje&s  and  Parts  of  the  Figures; 
and  produces  that  Variety  which  is  (6  pleafing  in 
the  Attitudes,  as  if  in  a  Grouppe  of  three  Figures 
one  ftand  out  forward,  the  other  backward  and 
the  third  appear  to  the  middle  between  jhem/  they 
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ay  ’cis  well  Contrafted  :  So  they  lay  alfo,  that  to 
render  the  Attitudes  of  Figures  agreeable  and  juft, 
they  mult  be  natural  and  adtive,  varied  in  their 
Actions,  and  Contrafted  in  their  Members  :  So  that 
for  Figures  to  be  well  Contrafted,  is  for  them  to 
be  lively,  and  to  exprefs  the  Motion  proper  to  the 
Defign  of  the  whole  piece,  or  of  any  particular 
Grouppe.  :?  • 

CONVERGING  Hyperbola ,  is  one  whofe  Con¬ 
cave  Legs  bend  in  towards  one  another,  and  run 
both  the  fame  way.  .  See  Curves. 

Converging  Seriest  is  a  Method  of  Approxima¬ 
tion  ftill  nearer  and  nearer  towards  the  true  Root 
of  any  Number  or  Equation,  even  tho’  it  be  im- 
poflible  to  find  any  fuch  True  Roots  in  Numbers. 
See  Approximation  and  Square  Ityots  in  Vol.\. 

COPPERAS.  The  way  of  making  Copperas  is  as 
follows;  Copperas  Stones,  which  fome  call  Gold 
Stones,  are  found  on  the  Sea-fhore  in  EJJex,  Hamp > 
Jhire,  and  fo  tVeftxvard.  :There  are  great  Quantities 
in  the  Clifts,  but  not  fo  Good  as  thofe  on  the  Shore, 
where  the  Tides  Ebb  and  Flow  over  them. 

The  belt  of  them  are  of  a  bright  Ihining  Silver 
Colour ;  the  next,  luch  as  are  of  a  Rufty  deep 
Yellow  ;  the  worft  are  fuch  as  have  Gravel  and 
Dirt  in  them,  of  a  fadder  Umber  Colour. 

In  the  midft  of  thefe  Stones  are  fometimes  found 
the  Shells  of  Cockles,  and  other  fmall  Shell-Filhes ; 
imall  pieces  of  the  planks  of  Ships,  and  pieces  of 
Sea-coal.  : ,  **  •: 

In  order  to  the  making  of  Copperas,  they  make 
Beds  according  as  the  ground  will  permit ;  thofe 
at  Deptford  are  about  ioo  Foot  long,  and  i  5  Foot 
broad  at  the  Top,  and  1 2  Foot  deep,  fhelving  all 
the  way  to  the  Bottom. 

They  Ram  the  Bed  very  well,  firft  with  ftrong 
Clay,  and  then  with  the  Rubbifh  of  Chalk, where¬ 
by  the  Liquor  which  drains  out  of  the  Dilfolution 
of  the  Stones,  is  convey’d  into  a  Wooden  Shallow 
Trough,  laid  in  the  middle  of  the  Bed,  and  cove¬ 
red  with  a  Board ;  being  alfo  boarded  on  all  fides, 
and  laid  lower  at  one  End  than  the  other,  whereby 
the  Liquor  is  Convey’d  into  a  Cittern  under  the 
Boiling-Houfe. 

When  the  Beds  are  indifferently  well  dryed, 
they  lay  on  the  Stones  about  two  Foot  Thick. 

Thefe  Stones  will  be  five  or  fix  Years  before  they 
yield  any  confiderable  Quantity  of  Liquor ;  and 
before  that,  the  Liquor  which  they  yield  is  but 
Weak. 

They  Ripen  by  the  Sun  and  Rain  ;  yet  Experi¬ 
ence  proves,  that  Watering  the  Stones,  although 
with  Water  prepared  by  Lying  in  the  Sun,  and 
poured  thro’  very  fmall  Holes  of  a  Watering-Pot, 
doth  Retard  the  Work. 

In  Time  thefe  Stones  turn  into  a  kind  of  Vitri- 
olick  Earth,  which  would  Swell  and  Ferment  like 
Leavened  Dough. 

When  the  Bed  is  come  to  Perfedbion,  then  once 
in  four  Years  they  Refrelh  it,  by  laying  New  Stone 
on  the  Top. 

When  they  make  a  New  Bed,  they  take  a  good 
quantity  of  the  Old  Fermented  Earth,  and  mingle 
it  with  New  Stones,  whereby  the  Work  is  haftned. 
Thus  the  Old  Earth  never  becomes  Ufelefs* 

The  Ciftern  before-mentioned  is  made  of  ftrong 
Oaken  Boards,  well  Joined  and  Calked.  That 
at  Deptford  will  contain  700  Tun  of  Liquor.  Great 
Care  is  taken,  that  the  Liquor  doth  not  Drain 
thro*  the  Beds,  or  out  of  the  Ciftern.  The  belt 
way  to  prevent  the  fame,  is  to  divide  the  Ciftern 
Vol.  II.  '  . . ~  ' 


in  the  middle,  by  Oaken  Boards  Calked  as  be-^ 
fore  ;  whereby  one  of  them  may  be  mended  in 
cafe  of  a  Defeat. 

The  more  Rain  falls,  the  more  but  the  Weaker 
will  be  the  Liquor  :  The  Goodnefs  whereof  is 
tryed  by  Weights  prepared  for  that  purpofe.  Four¬ 
teen-penny  Weight  is  Rich  ;  or  an  Egg  being  put 
into  the  Liquor,  the  higher  it  fwims  above  the  Li¬ 
quor,  the  ftronger  it  is.  Sometimes  the  Egg  will 
Swim  near  half  above  the  Liquor. 

Within  one  Minute  after  an  Egg  is  put  in,  the 
Ambient  Liquor  will  Boil  and  Froth  ;  and  in  three 
Minutes  the  Shell  will  be  quite  worn  off. 

A  Drop  of  this  Liquor  falling  on  the  Manufac¬ 
tures  of  Hemp,  Flax  or  Cotton  Wooll,  will  pre- 
fently  burn  a  hole  thro’  it.  As  alfo  in  Wollen  and 
Leather. 

Out  of  theaforefaid  Ciftern,  the  Liquor  is  pump¬ 
ed  into  a  Boiler  of  Lead,  about  8  Foot  Square, 
containing  about  1 2  Tuns,  which  is  thus  ordered. 
Firft,  they  lay  long  pieces  of  Caft  Iron,  12  Inches 
Square,  as  long  as  the  Breadth  of  the  Boiler,  a- 
bout  12  Inches  one  from  another,  and  24  Inches 
above  the  Surface  of  the  Fire.  Then  Crofs-wife 
they  lay  ordinary  flat  Iron  Bars  as  clofe  as  they 
can  lye,  the  Sides  being  made  up  with  Brick-work; 
In  the  middle,  of  the  Bottom  of  this  Boiler  is  laid 
a  Trough  of  Lead,  wherein  they  put  at  firft  1 00 
pound  Weight  of  Old  Iron. 

;  The  Fewel  for  Boiling  is  Nevo-cajile  Coals.  By 
degrees,  in  the  Boiling,  they  put  in  more  Iron,  a- 
mounting  in  all  to  1500  pound  Weight  in  a  Boiling, 
As  the  Liquor  waftes  in  Boiling,  they  Pump  in 
in  frefh  Liquor  into  the  Boiler  :  Whereby,  and  by 
aDefedfcin  ordering  the  Fire, they  were  wont  to  be 
above  20  Days  before  it  was  enough  ;  when  that 
is,  they  Try,  by  taking  up  a  fmall  Quantity  of  Li* 
quor  into  a  fhallow  Earthen  Pan,  and  obferving 
how  foon  it  will  gather  and  cruft  about  the  Sides 
thereof.  But  now  of  late,  by  the  Ingenious  Con¬ 
trivance  of  Sir  Nicholas  Crifp,  the  Work  is  much 
Facilitated.  For  at  his  Work  at  Deptfordy  they 
Boil  off  three  Boilers  of  ordinary  Liquor  in  one 
Week  ;  which  is  done,  firft  by  ordering  the  Fur¬ 
nace  fo,  as  that  the  Heat  is  convey’d  to  all  Parts  of 
the  Bottom  and  Sides  of  the  Furnace. 

Then,  whereas  they  were  wont  to  Pump  Cold 
Liquor  into  the  Boiler  to  fupply  the  wafte  in  Boil¬ 
ing,  whereby  the  Boiler  was  checked  fometimes 
10  hours,  Sir  Nicholas  hath  now  a  Veffel  of  Lead, 
which  he. calls  a  Heater,  placed  at  the  end  of  the 
Boiler,  and  a  little  higher,  fupported  by  Bars  of 
Iron  as  before,  and  fill’d  with  Liquor,  which,  by  a 
Conveyance  of  Heat  from  the  Furnace,  is  kept 
near  Boiling  Hot ;  and  fo  continually  fupplies  the 
Wafte  of  the  Boiler  without  hindring  the  Boiling. 
Thirdly,  by  putting  due  Proportions  of  Iron  from 
time  to  time,  in  the  Boiler ;  as  foon  as  they  per¬ 
ceive  the  Liquor  to  Boil  flowly,  they  put  in  more 
Iron,  which  will  foon  Quicken  it.  Befides,  if  they 
do  not  continually  fupply  the  Boiling  Liquor  with 
Iron,  the  Copperas  will  gather  to  the  bottom 
of  the  Boiler  and  Melt  it;  and  fo  it  will  do  if  the 
Liquor  be  not  prefently  drawn  off  from  the  Boiler 
into  a  Cooler,  fo  foon  as  it  is  enough. 

The  Cooler  is  oblong,  20  Foot  Long,  9  Foot  o- 
ver  at  the  Top,  5  Foot  Deep,  Taper’d  towards 
the  Bottom,  made  of  Tarras.  Into  this  they  let 
the  Liquor  run  fo  foon  as  it  is  Boil’d  enough.  The 
Copperas  herein  will  be  Gathering  or  Shooting 
14  or  15  Days,  and  gathers  as  much  on  the  Odes' 
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as  in  the  Bottom  ;  fc.  above  5  Inches  thick.  Some 
put  Bullies  into  the  Cooler,  about  which  the  Cop¬ 
peras  will  gather:  But  at  Deptford  they  make  no 
life  of  any. 

That  which  (licks  to  the  fides  and  to  the  Bullies, 
is  of  a  bright  Green,  that  in  the  Bottom  of  a  foul 
and  dirty  Colour. 

In  the  end  of  1 4  Days,  they  convey  the  Liquor 
into  another  Cooler,  and  Referve  it  to  be  Boild 
again  with  new  Liquor. 

The  Copperas  they  (hovel  on  a  Flour  adjoin  • 
ing :  So  that  the  Liquor  may  Drain  from  it  into  a 

Cooler.  .  ,  . 

The  Steam,  which  comes  from  the  Boiling,  is  of 

an  Acrimonious  Smell. 

Copperas  may  be  Boiled  without  Iron,  but  with 
Difficulty  ;  without  it  the  Boiler  will  be  in  danger 
of  Melting. 

Sometimes  in  ftirring  the  Earth  upon  the  Beds, 
they  find  pieces  of  Copperas  produc’d  by  lying  in 
the  Sun. 

CORBETT,  in  Architecture,  is  a  (liort  piece 
of  Timber  placed  in  a  Wall  with  its  end  (licking 
out  6  or  8  Inches  as  occafion  ferves.  The  underpart 
of  the  end  thus  (licking  out  is  fometimes  cut  into 
the  Form  of  a  Boultin ,  lometimes  of  an  O— -G — , 
and  fometimes  of  a  Face ,  &c.  according  to  the 
Workman’s  Fancy,  the  upper  fide  being  plain  and 
flat.  Thefe  Corbet  s  are  uiually  placed  for  ftrengths 
fake,  immediately  under  the  Semigirders  of  a 
Platt-form  ,  and  fometimes  under  the  Ends  of 
Camber  Beams ;  in  which  latter  Cafe  they  are  com¬ 
monly  placed  a  Foot  or  two  below  the  Beam,  and 
have  a  piece  of  Timber  (landing  upright  clofe  to 
the  Wall,  frorfi  the Corbett  to  the  Beam. 

Corbetts,  alfoisaTerm  u fed  by  fome  Architects, 
for  the  hallow  Nicks  in  Walls  which  are  left  for 
Images  or  Figures,  or  Statues  to  (land  in: 

CORNAGE,  in  our  Law  fignifies  a  kind  of 
Grand  Sergeanty  ;  the  Service  of  which  Tenure 
is  to  blow  a  Horn, when  an  Invafion  of  a  Northern 
Enemy  is  perceived  :  And  by  this  many  hold  Land 
in  the  Northern  parts  about  the  Wall,  i.e.  the  Old 
Pi &s  Wall. 

CORNEA  Tunica,  The  Figure  of  it  is  of  a 
greater  Convexity  than  the  reft  of  the  Globe  of 
the  Eye  ;  and  it  confifts  of  feveral  Laminae,  which 
are  nouriffied  by  fo  fmall  Blood  Veffiels  as  to  Ob- 
ftruct  very  little  of  the  Light  ;  ’tis  of  a  very  ex- 
quifite  Senfe,  that  on  any  light  touch,  the  Tears 
may  be  fqueez’d  out  of  the  Lachrimal  Glands  to 
Wadi  it  and  Clean  it. 

CORONA,  in  Anatomy,  is  that  edge  of  the 
the  Gians  of  the  Penis,  where  the  Pneputium  be¬ 
gins- 

CORON  ARE  Fiiios,  The  ancient  Villains  were 
forbidden  Coronare  Fiiios ,  that  is,  to  let  their  Sons 
receive  their  firft  Preparatory  Tonfurt,  or  to  begin 
to  be  ordained  Priefts,  becaufe  after  that  they  are 
Free-men,  and  can  be  by  their  Lords  no  longer 
claimed  as  Servants  in  Villenage. 

CORPOR  A  Pyramidalia,  when  the  Blood  hath 
difeharg’d  it  felf  of  the  Seed  into  the  Tefticles,  it 
returns  by  the  Veins,  which  rifing  in  feveral  Bran¬ 
ches  from  the  Tejles,  tend  towards  the  Abdomen  in 
the  Production  of  the  Peritoneum  the  fame  way  the 
Arteries  came  down.  In  their  Progrefs  their  Bran¬ 
ches  frequently  Inofculate  and  Divide  again,  till 
they  come  near  the  Abdomen,  and  then  they  all 
Unite  in  one  Trunk,  and  therefore  becaufe  of 
their  Shape  are  called  Corpora  Pyramidalia . 


CORPORAL  of  a  Ship,  is  an  Officer  that  hath 
the  Charge  of  fetting  the  Watches  and  Centries, 
and  relieving  them  ;  and  who  fee  that  all  the  Soldi¬ 
ers  and  Sailers  keep  their  Arms  neat  and  clean  ; 
he  teaches  them  alfo  how  to  ufe  them,  and  hath  a 
Mate  under  him. 

CORPUSCLES,  The  Admirable  Sir  If.  New¬ 
ton  (hews  a  way  of  gueifing  with  great  accuracy, 
at  the  Sizes  of  the  Component  Corpufceles  or 
Particles,  of  which  Bodies  are  Conftituted  in  the 
fecondBook  of  his  Opticks,  pag „  3.  Sec  more  of 
this  under  the  Word  Colour  and  Particles . 

CORSNED,  in  the  Saxon  is  Ordeal  Bread ,  Fanis 
Conjuratus  .  For  the  Saxons  had  a  Superftitious  way 
of  Purging  themfelves  of  an  Accufation,  by  taking 
a  piece  of  Bread  and  eatihg  it  with  Solemn  Oaths 
and  Execrations,  that  it  might  prove  their  Poifon, 
(3c.  if  they  were  guilty,  which  way  of  fpeaking 
is  retain’d  in  fome  places  to  this  day,  elpecially  in 
Jfent. 

CORVUS,  was  a  Machine  invented  by  the 
Romans,  in  the  Time  of  their  Conquefts  of  Sicily, 
when  they  firft  engag’d  the  Carthaginean  Fleet, 
and  was  framed  (as  Polybius  deferibes  it  Lib.  1.) 
after  this  manner, 

On  the  Provo  of  their  Ships  they  erected  a  round 
piece  of  Timber  about  i|  Foot  in  Diameter,  and 
1 2  Feet  in  Length,  on  the  Top  of  which  was  a 
Block  or  Pulley ;  round  this  piece  of  Timber  was 
a  Plat-form  of  Boards  4  Feet  in  Length,  and  is  a- 
bout  1 8  Foot  Long,  well  framed  and  faftned  with 
Iron  ;  the  Entrance  was  long  ways,  and  it  was 
moveable  round  the  aforefaid  upright  piece  of 
Timber,  and  could  alfo  be  hoifted  .  up  and  "down, 
within  6  Foot  of  the  Top,  about  this  Frame  was 
a  fort  of  Parapet  Knee  high,  which  was  defended 
with  upfight  Bars  of  Iron,  (harp  at  the  Ends,  and 
towards  the  Top  there  was  a  Ring,  by  the  help  of 
which  and  a  Pulley  or  Tackle  it  was  hoifted  and 
lowered  at  pleafure,  with  this  moveable  Gallery 
they  Boarded  the  Enemies  Ships  (when  they  did 
not  lie  Side  by  Side)  fometimes  on  their  Bow,  and 
fometimes  in  the  After-part  of  the  Ship  ;  the  Sol¬ 
diers  keeping  the  Bofs  of  their  Bucklers  Level  with 
the  Top  of  the  Parapet,  (3c.  and  by  the  means  of 
this  new  Engine  got  the  day  of  the  Carthagineans , 
in  their  firft  Sea  Fight  with  them,  tbo’  the  Enemy 
were  long  before  well  skill’d  in  Naval  Affairs,  and 
the  Romans  perfectly  raw  and  unskill’d. 

COTLAND,  is  Land  held  by  a  Cottager  whe¬ 
ther  in  Soccage  or  Villenage. 

COUCH,  is  a  Term  in  Painting,  fignifying  the 
ground  Bed,  or  Bafis  on  which  any  Colour  lies  ; 
and  is  diftinguilh’d  from  the  Field,  which  is  always 
Horizontal  and  upon  the  F/*f,whereas  rheCouch  may 
be  upright  or  Vertical,  and  in  any  other  Pofiti- 
tion. 

COVIN G-Cornifh,  in  Architecture,  is  fuch  a 
Cornifli  that  hath  a  great  Cafement  or  Hollow  in 
it,  which  is  commonly  Lathed  and  Plaiftred  upon 
Compafs  fprockets  or  Brackets ;  alfo  when  Houles 
are  built  projecting  out  over  the  ground  Plott,  and 
then  turn’d  with  a  Semi-arch  of  Timber,  which 
is  Lathed  and  Plaiftred  ;  they  call  that  Coving - 
tVorl{. 

COURT -Chriftian,  or  Ecclefiaftical,  is  fo  call’d 
in  Oppofition  to  the  Civil  Court,  or  Lay  Court,  or 
Curia  Domini  Regts :  Thele  Courts  ot  Chriftianity 
were  not  only  held  by  the  Bifliops  in  Synods,  and 
the  Arch  Deacons  and  Chancellors  in  Confiftories: 
But  they  were  alio  the  Rural  Chapters  where  rhe 
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Rural  Dean  or  Dean  of  Chriftianity  prefided,  and 
the  Clergy  were  Aflelfois  and  Alfiftants.  Dr. 
Rennet’s  Gloffary. 

CRASIN-M/iG  See  Cratf-MW. 

CRAYONS,  are  Pencils  of  ievcral  Colours 
made  purpotely  to  paint  withal  :  They  are  chiefly 
•died  in  Portraits  j  and  Pidures  done  after  this 
way  of  Painting,  are  laid  to  be  done  with  Cray- 


ans. 
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CRAZE-M///,  or  Craving  MW,  is  a  Mill  (in  all 
relpeds  like  a  Grift- Mill  to  Grind  Corn)  and  is  fo 
call’d  by  the  Tin  Miners,  who  ule  it  to  Grind  their 
Tin,  which  is  yet  too  great,  after  Trambling  ; 
and  then  ’tis  Trambled  only  j  See  Tin. 

CRIMEN  Ambitus ,  is  getting  into  Publick  Of¬ 
fices  by  Bribing  with  Money  or  other  Gifts ;  or  y 
Canvafing  with  Entreaties  ;  as  the  Civilians  De- 

^Crimen  Falfiy  in  the  Civil  Law,  is  a  fraudalent 
Suppreflion  or  Imitation  of  Truth  to  the  Prejudice 
©f  another ;  fo  that  the  Commiflion  of  this  Crime 
confifts  in  three  points,  Corruption  of  Truth,  Deceit , 
and  Damage  to  another. 

Crimen  fraudatce  annon<e,  is  the  abufing  Markets, 
by  railing  the  price  of  Viduals  unreafonably,  by 
Forftalling,  Monopolizing,  6c.  ' 

Crimen  Peculattis ,  {a  Pecore,  cattel ,  in  which 
Riches  confifted  before  the  ufe  of  Money)  in  the 
Civil  Law,  is  the  Crime  of  Stealing  the  Publick 
Treafure,  or  Cheating  in  the  publick  Accounts. 
And  mucli  of  the  fame  Nature  is  what  they  call, 
Crimen  ffefidui,  which  is  applying  the  publick 
Money  to  other  Ufes  and  Purpofes  than  thofe  the 
Government  Orders  and  Appoints,  or  elfe  not  ap¬ 
plying  to  any  ufe  at  all. 

CROOTES,  is  a  Subftance  found  about  the 
Ore  in  the  Lead  Mines  in  Mtndif,  being  a  Mealy 
white  foft  Stone  matted  with  Ore.  .... 

CROS ^-Multiplication,  is  a  kind  of  Multipli¬ 
cation  much  ufed  by  Work-men  in  Meafuring  their 
Work  ;  and  ’tis  fo  call’d  becaufe  they  Multiply  a- 

crofs,  Feet  by  Inches,  6c. 

As  fuppole  it  were  required  to  Multiply  5  Foot, 

3  Inches  and  6  parts,  or  f?of  and  Inch,  by  2  Foot, 

4  Inches  and  6  parts.  They  fet  the  Number 
down  thus : 


F.  In.  Pa. 

5:3:6 

2:4:6 


Then  fay,  twice  5  Feet  is  io> 
Feet,  which  they  write^jo 
down  firft  of  all,  as  yout 
fee  under  Feet. 

Twice  3  Inches  is  6  Inches - 

Twice  6  parts  is  1  whole  Inch  — 
Then  working  with  4,  4  timesl 
5  Feet  is  20  Inches  S 

?our  times  3  Inches  give  12! 

Primes  or  one  Inch.  j 

7our  times  6  Parts  or  Primes 
gives  24  Seconds  or  1 2th  of' 
the  1 2th  of  an  Inch,  which 
makes  two  Twelfths, 
iix  times  5  Feet  gives  30  Inches  —  : 
fix  times  3  Inches  is  1 8  Parts.  » 
fix  times  6  Parts  produce  3 6l 
thirds  or  1 2ths  of  a  Second  r"  : 
which  makes,  ' 


-:  6 : 
- :  1  : 

1:8: 


:  2 


2 : 6 


1  : 6  Seco. 
:  3  Seco. 


12:6:9:9 


And  this  Method  they  are  very  fond  of  (tho’  it 
be  very  ablurd  in  Reality  ;  (for  to  multiply  Inches 
by  Feet,  6c.  i.  e.  a  thing  ol  one  Name  or  Deno¬ 
mination  by  another,  is  Nonlence)  and  I  believe 
they  generally  ufe  it  becaule  ol  its  Difpatch. 

CROSS-Sm/.  The  Defcriprion  and  Ufe  of 
this  Inftrument  is  as  follows  : 

The  Stuff  is  ufually  above  3  Foot  long,  having 
4  Sides  Square  to  one  another  about  ^  an  Inch  o- 
ver*  and  each  is  graduated  like  a  Line  of  Tan¬ 
gents,  and  to  every  Side  belongs  a  peculiar  Crofs- 
piece.  The  Staff  may  be  divided  either  by  a  Ta¬ 
ble  ol  Natural  Tangents,  or  Geometrically  by  the 
Divifions  in  the  Quadrant  of  a  Circle.  T  hen  the 
Half  of  the  Crofs-piece  being  fuppofed  Radius, 
the  Graduation  on  the  Staff  will  be  the  Natural 
Co-Tangents  of  the  half  Arches. 

The  Ufes  of  this  Inftrument  are,  to  take  the  Al¬ 
titude  of  the  Sun,  or  of  a  Star ;  to  take  the  Di- 
ftance  between  two  Stars,  or  of  any  Star  from  the 
Moon,  6c.  and  ’tis  us’d  by  fome  to  take  Diftances 
by  Land. 

To  Obferve  the  Altitude  of  the  Sun  or  Stars . 

There  are  four  Croffes  belonging  to  the  Staff, \ 
one  called  the  Tencrofs,  which  belongs  to  that  Side 
where  the  Graduation  begins  3  deg.  and  end  with 
i  o  deg.  another  called  the  Thirty-croft, ^  belonging 
to  that  fide  of  the  Staff  where  the  Divifions  begin 
with  10  and  end  with  30  deg.  The  Third  is  the 
Sixty-Crofs,  which  belongs  to  that  Side  where  the 
degrees  begin  at  20  and  end  at  60  deg.  And  the 
laft  is  called  the  Ninety-crofs ,  belonging  to  that  Side 
where  the  Graduations  begin  at  30  and  end  at 
9°  deg. 

Now  according  as  you  can  guefs  the  Sun’s  Al¬ 
titude  to  be,  you  mult  ufe  the  proper  Crofs  :  If  the 
Altitude  be  under  10  deg.  ufe  the  Ten-crofs;  if 
under  30,  ufe  the  Thirty-crofs  j  if  under  60,  the 
Sixty-crofs ;  but  if  above  that,  ufe  the  Ninety- 
crofs.  f  . 

And  the  Way  of  Obferving,  is  thus :  Having 
fitted  on  your  proper  Crofs,  place  the  flat  end  of 
the  Staff  to  the  outfide  ol  your  Eye,  and  as  near 
to  your  Eye  as  you  can :  Then  look  at  the  Sun , 
of  Star  with  the  upper  end  of  the  Crofs,  and  at 
the  Horizon  with  the  lower  end,  moving  or  Hiding 
the  Crofs  to  and  fro  ’till  you  can  do  this  exadtly  ; 
for  then  the  Degrees  and  Minutes  cut  by  the  inner 
Edge  of  the  Crofs,  on  the  proper  Side  of  the  Staff 
for  that  Crofs,  will  give  you  the  prefent  Altitude 
of  the  Sun  or  Star. 

Unlefs  it  be  hazy  and  thick  Weather,  the  Ob- 
fervation  can  hardly  be  made  without  Prejudice 
to  the  Eye  :  To  prevent  which,  fome  put  a  co¬ 
loured  Glafs  on  the  top  of  the  Crofs  ;  and  then 
they  obferve  the  upper  Limb  of  the  Sun,  and  fub- 
ftracft  his  Semi-diameter  from  the  Altitude. 

There  is  a  Way  alfo  of  making  a  Backward 
Oblervation  of  the  Sun’s  Altitude  with  the  Crofs- 
Staff,  as  thus:  Fix  a  Horizontal  Vane  on  the  Eye- 
End  of  the  Staff,  and  a  Shoe  of  Brafs  to  the  End 
of  any  of  the  Four  C  rofles ;  which  will  ferve  in- 
ftead  of  a  Sight  Vane-  Having  done  this,  and  fit¬ 
ted  the  Crofs  on  upon  the  Staff,  turn  your  Back  to 
the  Sun,  and  looking  through  the  Slit  in  the  Brafs 
Shoe,  lift  up  or  down  the  End  of  the  Staff,  ’till  the 
Shadow  made  by  the  upper  End  of  the  Crofs  fall 
on  the  Slit  in  the  Horizon  Vane,  and  that  likewife 
at  the  fame  Time  you  can  fee  the  Horizon  through 
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the  Horizontal  Vane  at  the  End  of  the  Brafs ; 
then^  will  the  Degrees  cut  on  the  proper  Side  of 
the  Staff,  be  the  Sun’s  Altitude  required. 

To  obferve  the  Difiance  between  Two  Stars ,  or 
the  Moons  Difiance  from  a  Star . 

Place  the  flat  End  of  the  Staff  to  the  Edge,  as 
in  the  Firft  Oblervation,  and  looking  to  both  Ends 
of  the  Crofs,  draw  it  to  and  fro,  ’till  the  Ends  will  j 
cut  the  Two  Stars,  or  One  the  Moon,  and  the  o- 
ther  the  Star  ,•  then  will  the  Crofs  cut  the  Diftance 
between  thole  Objects  on  the  proper  Side  of  the 
Staff. 

Becaufe  there  may  b?  a  Miftake  in  placing  the 
Staff  to  the  Eye,  take  'this  Rule  to  know  when  it 
is  right :  Put  the  Sixty-crofs  on  30  Degrees  on  its 
proper  Side  of  the  Staff  and  likewife  the  Ninety- 
crofs  on  30  Degrees  on  its  Out-fide  *  and  then 
when,  by  moving  the  Staff  higher  or  lower,  you  ; 
have  placed  it  fo,  that  you  can  fee  the  upper  End 
of  the  Two  Croffes  in  one  and  the  fame  right  Line, 
and  the  Two  lower  Ends  in  another,  the  Staff  is 
placed  right.  , 

CROWNS  of  Colour sy  are  certain  Coloured 
brings  which  like  Ha  os  appear,  but  of  the  Colours 
or  the  Rainbow*  and  at  a  left  Diftance  than  the 
common  Halo’s,  about  the  Body  of  the  Sun  or 
Moon.  Thefe  Sir  Ifaac  Newton,  in  his  Opt.  Bool^z. 
pug.  4.  fhews  to  be  made  by  the  Sun’s  fhining  in  a 
fair  Day,  or  the  Moon  in  a  clear  Night,  through 
a  thin  Cloud  of  Globules  of  Water  or  Hail,  all  of 
the  fame  Bignefs :  And  according  as  the  Globules 
are  bigger  or  letfer,  the  Diameters  of  thefe  Crowns, 
or  Rings,  will  be  larger  or  (mailer;  and  the  more 
equal  thefe  Globules  are  to  one  another,  the  more 
Crowns  of  Colours  will  appear,  and  the  Colours 
will  be  the  more  lively. 

CROWN -Pofi,  is  a  Poft  which  in  fome  Buil¬ 
dings  Hands  upright  in  the  middle,  between  Two 
principal  Rafters,  and  from  it  there  go  Strutts  or 
Braces  to  the  middle  of  each  Rafter.  This  is  alfo 
by  fome  called  the  Kjng-piece,  and  the  Joggle- 
piece 

CRUCIFORM  Hyperbola,  is  a  Curve  of  that 
Name  5  which  isfo  called  by  Sir  Ifaac  Newton,  be¬ 
caufe  it  cuts  its  Conjugate  crofswife. 

CR^i  PTGGRAPHY,  called  alfo  Steganography, 
is  the  Art  of  Secret  Writing :  On  which  Subjed 
many  Books  have  been  publifh’d  j  as,  by  the  Ab¬ 
bot  Tr  it  hernias,  in  his  Steganographia,  Franc f.  1608. 

4 t0,  by  Gufiavus  Selenus,  in  9  Books  in  Fol.  printed 
at  Luneburgh,  1 624.  cum  Fig.  by  Schottus,  in  his 
Schola  Steganographica.  Bp.  Wilkin*,  Secret  and 
Swift  MeJJenger. 

CUBICAL  Paraboloid.  See  Paraboloid,  and 
Curves. 

CUL-PRIT,  are  Words  ufed  by  the  Clerk  of 
the  Arraignments,  when  a  Perfon  is  indided  for 
a  Criminal  Matter.  For  after  the  Indidment  is 
read  in  Court  (which  is  the  Crown's  Charge)  a- 
gainft  the  Prifoner  at  the  Bar,  he  is  put  upon  his 
Plea,  or  asked,  Art  thou  Guilty,  or  Not  Guilty  }  If 
he  pleads  or  anfwers,  Not  Guilty ,  there  is  next  a 
Replication  from  the  Crown,  by  continuing  the 
Charge  of  Guilt  upon  him,  according  to  the  Te- 
nour  of  the  Indidment;  which  is  exprefs’d  by  pro¬ 
nouncing  the  Wofds  Cul- Prit :  Cul  being  an  Ab¬ 
breviation  of  the  Lahne  Word  Culpabilis,  Guilty  • 
and  Prifi,  or  Prit,  (now  Pret )  is  the  old  French 
Word  for  Beady.  From  thefe  T wo  Affertions 


therefore  of  the  Clerk  of  the  Arraignment,  That 
the  Prifoner  is  Culp,  or  guilty  of  the  Crime  char¬ 
ged  on  him  ;  and  that  the  Crown  is  Prit ,  or  ready 
to  prove  it  upon  him  ;  this  Word  Cul-prit  is  deri¬ 
ved. 

And  that  this  is  the  true  Explanation  of  the 
Terms  Cul-prit ,  is  evident  from  the  Form  of  the 
Entry  of  the  Record  of  the  Tryal  when  drawn  up 
at  large  ;  which,  as  to  the  Replication  pronounced 
by  the  Clerk,  as  aforelaid,  in  the  Words  Cul  and 
Prit ,  runs  thus:  Et  Prceditius  A.  (the  Clerk)  pro 
Domina  Begina  dicit,  Quod  PrtediB.  B.  (the  Prifo¬ 
ner)  efi  Culpabilts,  Sic.  Et  hoc  paratus  eft  verificare, 
&c. 

C  U  L  V  E  R  T  A I L,  the  fame  with  bovetail  j 
which  fee. 

C  U  N  E  U  S.  The  Wedge,  One  of  the  Five 
Mechanical  Powers,  is  in  the  Form  of  a  Prifm, 
whofe  Top  and  Sides  are  Parallelograms,  but  its 
Ends  Ifofceles  Triangles  ;  whofe  Altitude  is  called 
the  Altitude  of  the  Wedge,  asahe  Bafe  of  each  laid 
Triangle  is  the  Thicknefs  of  the  Wedge.  The  right 
Line  conneding  the  Vertices  of  the  Two  Triangles, 
is  called  the  Edge ;  as  the  Parallelogram  which 
joins  their  Bafes,  is  called  its  Dorfum ,  or  Back. 


The  Power  of  this  Engine .  is  eafily  eftimated  | 
and  is  ( when  diredly  applied  to  the  Top  or  Dorfum 
of  the  Wedge)  to  the  Refiftence  to  be  overcome, 
as  the  Thicknefs  of  the  Wedge  is  to  its  Altitude. 
In  the  Figure  ;  BA  is  the  Way  of  the  Power,  and 
C  D  the  Way  of  the  Impediment  or  Refiftance : 
So  that  while  the  Wedge  is  driven  down  into  the 
Wood,  &c.  by  its  whole  Altitude,  the  Wood  is  di¬ 
vided  by  the  entire  Thicknefs  of  the  Wedge,  and 
this  every  where  proportionably,  as  follows’from 
the  Nature  of  a  Triangular  Figure.  Wherefore  a 
Wedge,  whofe  Thicknefs  is  to  its  Altitude  or 
Length  in  a  little  greater  Proportion,  than  as  the 
Power  applied  is  to  the  Refiftance  or  Tenacity  of 
the  Wood,  will  cleave  or  divide  it. 

CUNETTE,  See  Cuvette. 

CUPULO,  in  Archite&ure  is  an  Arched  Room 
or  Turrenr  Handing  on  the  very  Top  of  a  Dome 
or  great  Building  ;  in  Form  either  Circular  or  Po¬ 
lygonal  ;  fome  call  it  a  Lanthorn. 

CURATOR,  in  the  Civil  Law  is  a  Perfon  Re¬ 
gularly  appointed  to  take  care  of  another,  as  fup- 
pofe  of  a  Minor,  by  his  Confoent  from  14  Years 
of  Age  to  25  ;  on  the  Determination  of  a  Trial 
at  Law,  where  the  Magiftrate  may  appoint  a  Cu¬ 
rator  for  the  Minor.  The  Magiftrate  alfo  might 
appoint  a  Curator  for  a  Mad-man ,  a  Prodigal 
Deaf  or  Dumb  Perfon,  as  alfo  for  the  Eftates  of 
Debtors,  and  of  Perfons  dying  without  Heirs. 

CURIA,  a  Word  ufed  formerly  in  different  Sen- 
fes.  Sometimes  it  fignified  the  Perfons  or  Feuda¬ 
tory  Tenants  who  did  their  Suit  and  Service  at  the 
Court  of  the  Lord. 


Some- 
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Sometimes  it  fignified  a  Houfc,  as  Curia  Cano - 
nicorum ,  the  Convent  or  Conventional  Houle  :  Cu¬ 
ria  Perfonx  Ecclefix ,  the  Perfonage  Houle.  And 
fometimes  it  was  ufed  for  the  Service  it  felf  of 
comin  g  to  the  Court  of  the  Lord  ;  Curie  adventus. 
Br.  Kennet, 

CURRENTS,  are  certain  Piogreflive  Motions 
of  the  Water  of  the  Sea  in  feveral  Places,  either 
quite  down  to  the  Bottom,  or  to  a  certain  determi¬ 
nate  Depth  ;  by  which  a  Ship  may  happen  to  be 
carried  forward  more  fwiftly,  or  retarded  in  her 
Courfe,  according  to  the  Dire&ion  or  Setting  of 
the  Current  in,  with,  oragainft  the  Courfe  or  Way 

of  the  Ship.  .  . 

The  firft  thing  therefore  to  be  known,  is  which 

way  the  Current  lets  ;  and  if  its  Motion  be  fwift, 
great  and  ftrong,  this  will  be  beft  difeovered  by 
keeping  an  exadt  Account  of  the  Ships  Way  both 
outward  and  homeward,  according  to  the  belt  Me¬ 
thod  of  what  the  Seamen  call  their  Dead  Heck-  ; 
oningy  being  very  curious  inobferving  the  way  the 
Ship  makes  by  the  Log-line  ;  for  ’tis  not  the  Cor- 
red  Account,  but  the  Dead  Reckoning,  that  muft 
here  alfift  you.  Therefore  you  muft  be  very  care¬ 
ful  to  obferve  how  the  Ship  goes  by  it,  when  you 
fail  near  the  Meridian  ;  how  (he  is  drawn  from 
her  Courfe  ;  as  alfo,  when  fhe  is  fleered  dire&ly 
Eaft  and  Weft,  take  good  Notice  whether  fhe  alter 

her  Latitude.  _ 

As  for  thofe  GueJJes,  by  the  Ripplings  of  the  Wa¬ 
ter,  and  by  the  driving  of  Froth,  &c.  along  Shore, 
when  you  are  in  fight  of  it,  they  will  be  of  little 
ufe.  But  the  moft  ufual  and  moft  ufeful  way  of 
obferving  the  fetting  of  a  Current  is  thus  : 

"When  there  is  a  fmooth  Sea,  and  not  much 
Wind,  heave  out  the  Boat,  with  three  or  four 
Hands  in  her,  together  with  a  Compafs,  a  Log¬ 
line,  and  Half-minute  Glafs,  with  alfo  a  Line  or 
Imall  Warp  of  about  an  Hundred  Fathoms  long  ; 
to  the  End  of  which  Line  fatten  a  Triangular  Piece 
of  Board,  as  a  b  c,  and  to  one  of  the  Angles  fatten 

a  good  heavy  Piece  of  Lead  to 
fink  it.  Some  ufe  inftead  of 
this  Board  a  Kettle  tied  by  the 
Bail,  (which  may  do  tollera- 
bly  well). 

When  you  are  off  from  the 
Ship,  caft  over  your  Board 
or  Kettle,  letting  it  fink  at 
leaft  60  Fathom ;  and  if  you 
have  Line  enough,  let  ir  down 
ioo  or  120  Fathom:  Then 
belaying  the  Line  faft  about 
her  Stem,  it  will  bring  her 
up,  and  make  her  ride  as  if 
fhe  were  at  an  Anchor  Then 
caft  over  your  Log,  turn  up  the  Glafs,  and  as 
you  veer  out  the  Log -line,  fet  the  Drift  of  the  Log 
with  your  Compafs :  So  fhall  you  know  whether 
there  be  any  Current  or  no ;  and  if  any,  how  it 
lets;  as  alfo  the  Rate  of  its  driving.  Only  remem¬ 
ber  to  add  always  to  the  Drift,  if  the  Line  file  ride 
by  be  of  6 o  Fathom,  ~  Part ;  if  of  80  Fathom,  ; 
if  of  ioo  Fathom,  the  \  Part,  &c.  of  the  Drift 
more,  for  the  Drift  of  the  Boat ;  for  though  the 
Boat  may  feem  to  ride  ©r  lie  ftill,  yet  fhe  is  found 
by  Experience  to  drive  at  the  fame  Time. 

N.  B.  Whether  thefe  Allowances  be  the  very 
Truth  or  not,  I  cannot  fay  :  They  are  faid  to  agree 
with  Experience,  and  therefore  may  be  us’d  till 


better  Obfcrvations  of  thefe  things  may  be  madtj 
Only  this  is  cercain,  That  the  bigger  the  Board  and 
Weight  is  that  the  Boat  is  to  ride  by,  the  Jefs  will 
be  her  Drift.  Sir  J.  Moor’/  Navig . 

If  a  Current  fet  exactly  with  the  fame  Directi¬ 
on,  as  is  the  Courfe  of  the  Ship,  then  it  muft  aug- 
men  flier  Motionforward  in  Proportion  to  the  Velo¬ 
city  of  the  Drift. 

As  if  a  Ship  fail  N.  N.  E.  20  Miles,  in  a  Cur¬ 
rent  fetting  the  fame  way,  and  in  the  lame  Time 
8  Miles,  her  true  Courfe  will  be  N.  N.  £  28  Miles 
in  the  fame  Time. 

But  if  the  Current  fet  directly  againft  the  Ships 
Courfe,  it  will  abate  of  her  Motion  forward  in 
Proportion  to  the  Velocity  ot  the  Drift. 

As  if  a  Ship  fail  N.  E.  49  Miles  in  a  Current 
fetting  S.  W.  10  Miles  in  the  fame  Time;  the 
Ships  Courfe  or  Diftancc  run  in  that  Time  will  be 
but  39  Miles.  So  if  a  Ship  fail  N.  £.  49  Miles  in 
a  certain  Time  in  a  Current  that  lets  S.  W.  59 
Miles  in  the  lame  Time ;  her  true  Courfe  will  be 
S.  W.  10  Miles  ;  that  is,  fhe  will  fall  aftern  1  o 
Miles  in  that  Time.  . 

But  if  a  Ship  Sail  a-crofs  any  Current ;  her  Mo¬ 
tion  will  be  Compounded  with  that  of  the  Cur¬ 
rent  ;  and  her  Velocity  augmented,  or  retarded 
Proportionably  to  the  Angle  of  her  Diredlion  with 
that  of  the  Direction  of  the  Current ;  according 
as  Hie  goes  in  part  with  it  or  againft  it. 

As  luppofe  the  Ships  Courfe  were  from  a  to  c, 
and  the  fetting  of  the  Current  from  a  to  h ;  the 
Ship  will,  by  the  Compofition  of  thofe  two  Moti¬ 


ons  be  carried  from  a  to  d  in  the  Diagonal  a  d  i 
See  Compofition  of  Motion. 

Wherefore  if  a  Ship  fails  N.  E.  no  Miles,  in  a 
Current  which  lets  S.  W.  30  Miles  in  the  fame 
Time,  and  her  true  Courfe  and  Diftance  failed  be 
required;  you  may  proceed  thus: 

1  fi.  'Geometrically. 


1.  Set  off  4  Points  from  N 
towards  E.  and  draw  A  C  e- 
qual  to  1 10  miles. 

2.  From  C  draw  CB,  pa¬ 
rallel  to  the  Line  N.  N.  E.  and 
equal  to  30  miles. 

3.  Draw  A  B,  which  will 
be  the  Ship’s  true  Courfe;  to  A. 
find  which 

Trigonometrically . 

In  the  Triangle  ABC  there  is 
C  A  C  1 10  *) 

Given-Jy  at  C  22  30  X1™  “wil1  be  b?  c*fe  4. 
“30  J 


CB  c 


Sedt,  4. 


A  C 


\ 


■a— 


CUR 


CUR 


A4  CBC  :  AC— BC  ::  t, 4A-J-B :  r,  {LB— A,  i,e. 
As  the  Sum  of  A  C  and  B  C  140  2.1461280 


To  their  Difference  80 
So  is  the  Tangent  of  78°  45' 


4-9°3°900 

10.7013382 


To  the  Tangent  of  70  49  10.4583002 

Now  78°  45'  —  700  49' =  7°  56 r  —  /-C  AB. 
Hence  it  appears  that  her  true  Courfe  is  N  E 
70  $6'  Ealterly, 

But  for  her  Diftance  it  will  be  by  Cafe  1 .  Sed.  4. 

s,iA:BC::s,iC:AB.  i.  e. 

As  the  Sine  of  the  Angle  at  A  7%  5 6r  9.1399445 

To  the  Drift  of  the  Current  B  C  30  1.4771212 

So  is  theSine  of  the  Angle  at  C  220  3o'~9.5828397 

To  the  Diftance  run  83,  2  miles  1.9200164 

Ex.  2.  If  a  Ship  from  the  Latitude  36°  30'  S. 
fails  N  E  b  N  40  miles,  then  N  E  b  E  36  miles, 
in  a  Current  that  fets  S  S  E  20  miles  in  the  time 
that  the  Ship  fails  38  miles,  and  it  be  required  to 
find  the  dired  Courfe  and  Diftance  between  the 
Ship  and  her  firft  Place,  as  alfo  the  Latitude  the 
Ship  is  in. 

ifi.  Having  conftruded  it,  as  in  the  former. 


N 


In  the  Triangle  ACB  are 

Given  f  i  aCt  C°56M 5 'i  T°Afin? 

(.BC  1 1,05  J  Angles  at  A  and  B. 

It  will  be,  by  Cafe  the  4th  of  Se8.  the  4th. 
AC  -4-  BC  :  AC  -  CB  ::  tLLA-\-  LB  :  t,  4  LB 
—  L  A  ;  i.e. 

As  the  Sum  of  AC  and  B  C  61,  05  1.7856857 


To  their  Difference  18,  95 
So  is  the  Tangent  of  6i°,  52^ 


1,2776092 

10.2720432 


To  the  Tangent  of  30,  084.  9.7639667 

Now,  61%  52H  — -  30%  08D  =  31%  44/  = 
L  C  AB-,  therefore  the  Ships  firft  Courfe  is  N.  E. 
by  E.  90,  I4r.  Eaftwardly. 

For  the  Diftance,  it  will  be,  by  Cafe  the  1  ft  of 
Sett.  the  4th, 

j,  CAB  :  CB  ::  s,  ACB  :  AB j  thatis. 

As  the  Sine  of  the  £C /*£  31%  44/  9.7209581 


To  C B  the  Drift  of  the  Current  21,05  1.3232521 
$0  is  the  Sine  of  the  L  at  C  56%  15'.  9.9198464 


To  the  Diftance  run,  33,  28  1. 5  221404 

2.  In  the  Triangle  B  D  G,  are  given 

I  ft  D  78%  vA  Tofin.dn  r  Bandthe  UDBG 

OG.8,,1  I  “dfiGS' 


Wherefore, 

As  the  Sum  of  B  D  and  D  G  54,95  1.7399677 


To  their  Difference  17,  05 
So  is  the  Tangent  of  50%  37* 


1.2317244 

10.0856980 


To  the  Tangent  of  20",  42r  9-5774547 

Hence  the  Angle  DBG,  will  be  found  29% 
55  wherefore  the  Ships  lecond  Courfe  is  E.  by 
N.  70,  2 5\ Eaftwardly,  and  confequently  the  An¬ 
gle  A  BGrrz  1590.  19c 

But  for  B  G,  the  Diftance  run,  it  will  be 
As  the  Sine  of  the  Ang,  DBG  29  55'.  9.6978747 

To  DG  the  Drift  of  the  Current,  1 8,  95  1 .2776092 
So  is  the  Sine  of  the  Angle  BDG  78°, 45' 9.991 5739 

To  BG  the  Diftance  run,  37,  27  1.5 7 13090 

3.  In  the  Triangle  A  B  G,  are 

CAB  33,  28  6  Whence  mult  be 

Given  AlaBG  i  59°.  1 9f  r  f°und  LB  AG  and 
CB  G  37,  27  JAG,  and  Will  be. 
As  the  Sum  of  AB  and  BG  Jo,  55  10.8484970 


To  their  Difference  3,  99 
So  is  the  Tangent  of  10%  20^ 


0.6009729 

9.2612203 


To  the  Tangent  of  00%  36^  8.0136962 

Hence  the  Angle  BAG  is  10%  56',  and  confe¬ 
quently  the  bearing  of  the  Ship  from  her  firft  Port 
is  E.  by  N.  20,  2 o'.  Northerly  $  and  for  the  Di¬ 
ftance  it  will  be. 

As  the  Sine  of  the  Angle  BAG  10  ,5  6f.  9.2789911 

To  the  Diftance  run  BG  37,  27  1.5713090 

So  is  the  Sine  of  the  L  ABG  159%  19'.  9.5480240 

To  the  Diftance  between  the  Ship  and  1  _ 

her  Port  69,  14  £1.8403419 

Now  for  the  Difference  of  Latitude,  it  will  be 
As  the  Radius  10.0000000 


To  the  Diftance  fail'd,  69,  24  1.8403571 

So  is  the  Co-Sine  of  the  Courfe,  76°, 25^9.3708079 

To  the  Difference  of  Latitude  16,  26  1. 21 11650 

Hence,  becaufe  fhe  fail’d  from  a")  . ... 

South  Latitude  J  ^Iy 

From  the  Latitude  fhe  fail’d  from  36°,  30^  — Sly 
Take  the  Difference  of  Lat.  made  1 6j-f- — - — Nly 
Remains  the  Lat.  the  Ship  is  in  36°,  13P - Sly 

Admit  a  Ship,  from  a  certain  Head-laud,  in  the 
Latitude  of  34%  oof.  North,  fails  S.  E.  by  S.  24 
Miles  in  6  Hours,  in  a  Current  that  lets  between 
the  North  and  the  Eaft  ;  and  then  the  Cape  is 
found  to  bear  W.  N.  W.  and  the  Ship  to  be  in  the 
Lat.  of  330.  45b  North.  I  demand  the  Setting 
and  Drift  of  the  Current  ? 


Geom  f- 


CUR 


- 


Geometrically. 


.  i.  Set  off  3  Points  from  S  towards  E,  and 
draw  the  Line  A  B  equal  to  24  Miles. 


1.  Set  off  two  Points  from  E  towards  S,  and 

draw  the  Line  AC.  ,  . 

3.  At  the  Diftance  of  15  Miles,  equal  to  the 
Difference  of  Latitude,  draw  a  parallel  to  A  E, 
till  it  inter  ledt  AC  as  in  C. 

4  From  the  Interfediion  C,  draw  C  D  parallel 
to  A  S  ;  alfo  the  Line  liC  the  Drift  and  Setting 
of  the  Current. 

' 

To  find  which  Arithmetically. 

In  the  Triangle  ADC ,  Right-Angled  at  D ,  are 

Given  OlaI.1%  30'} tofind  ac- 

■  *  ■  •  s 

Wherefore  SLA  :  DC  1:  R  :  AC ;  that  is^ 


As  the  Sine  of  the  Angle  at  A  22%  3  of 

9.5828397 

To  the  Difference  of  Latitude  1 5 

So  is  the  Radius 

1.1760911 
1 0.0000000 

To  the  Diftance  run  39,  i 

i-S9325  i  5 

.  1 

Again,  In  the  Triangle  ABC, 

are 

(AB  24  7  ( 

Given  LA  330,  45' >  to  find 
LA  C  39,  2  j  ( 

'  L  C 

BC 

.LB 

Wherefore,' 

»  A  .  .  1 

AB  -f-  AC  :  AC  —  A  B  : :  t  \ 

LB  +  LC 

%t\LB  —  LC.  1 

As  the  Sum  of  the  Sum  of  the  Sides  1 
AB  and  AC  63%  2r  ) 

1.8007171 

To  their  Difference  15%  2 f 

So  is  the  Tangent  of  73%  07^ 

1.1818436 
10.5 180608 

To  the  Tangent  of  38%  24^ 

9.8991873 

Which  added  to  73%  07^,  gives  m°,  32'. 
the  Angle  at  B.  And  hence  the  Current  wifi  be 
found  to  fet  E.  by  N.  oo°,  58'  Northerly. 

For  B  C,  the  Drift  of  the  Current,  it  will  be, 

s,  LB  z  AC  ::  s,  L  A  z  B  C  j  that  is. 
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As  the  Sine  of  the  Ang.  atfim°,  32'.  9.9685783 

To  AC  the  Diftance  run  390,  2'.  1.5931515 

So  is  the  Sine  of  the  Ang.  at  A  33%  45 f.  9.7447390 

To  B  C  the  Drift  of  the  Current  in  6  7  ^ 

Hours,  230,  41.  >  ^ 

And  confequently  it  lets  at  the  Rate  of  3%  9^. 
Miles  an  Hour. 

Several  other  Queftions  might  be  propos’d  rela¬ 
ting  to  Currents,  but  thefe  being  throughly  under- 
ftood,  are  lufKcient  for  the  Purpofe. 

CURSOR,  is  a  Piece  or  little  Ruler  or  Label 
of  Brafs  being  divided  like  a  Line  of  Sines,  and 
Sliding  in  a  Groove  or  Notch  along  the  middle  of 
another  Label  or  Ruler,  reprelenting  the  Horizon, 
and  always  at  Right  Angles  to  it :  ’Tis  ufed  in  the 
Analemmay  which  lee. 

CURVATURE  of  a  Line ,  is  the  peculiar  man¬ 
ner  of  its  bending  or  Flexure,  whereby  it  becomes 
a  Curve  of  fuch  peculiar  Properties.  Thus  the 
Curvature  of. the  Circle  is  fuch,  that  all  Points  of 
the  Periphery  are  equally  Diftant  from  one  Point 
within  call’d  the  Center.  The  Curvatures  of  dif¬ 
ferent  Circles  are  to  one  another  Reciprocally  as 
their  Radii. 

CURVE,  Generating  the  Solid  of  leaft  Refill- 
tence,  See  Solid. 

CURVES.  The  incomparable  Sir  Ifaac  Newtori 
gives  this  following  Ennumeration  of  Geometri¬ 
cal  Lines  of  the  Third  orCubicl^Order ;  in  which 
you  have  an  admirable  account  of  many  Species 
of  Curves  which  exceed  the  Conick-Sediions, 
for  they  go  no  higher  than  the  Quadr aticl^or  Se- 
Second  Order. 

The  Orders  of  Geometric!^  Lines. 

1. GEOMETRICK-LINES,  are  bell  diftin- 
guiflid  into  Claffes ,  Genders ,  or  Orders ,  according 
to  the  Number  of  rhe  Dimenfions  of  an  Equation, 
expre/fing  the  relation  between  the  Ordinates  and 
the  Abfcijfce  or  which  is. much  at  one,  according 
to  the  Number  of  Points  in  which  they  may  be  cut 
by  a  Right  Line.  Wherefore,  a  Line  of  the  Firjl 
Order  will  be  only  a  Rfght  Line  :  Thefe  of  the  Se¬ 
cond  or  Quadratic^  Order,  will  be  the  Circle  and  the 
Conicl^-S  eft  ions ;  and  thefe  of  the  Third  Of  Cubicl f 
Order ,  will  be  the  Cubical  and  Nelian  Parabolas , 
the  Ciffoid  of  the  Antients,  and  the  reft  as  belew 
ennumerated.  But  a  Curve  of  the  Fir [l  Gender 
(becaufe  a  Right  Line  can  t  be  reckoned  among  the 
Curves)  is  the  fame  with  a  Line  of  the  Second  Or¬ 
der,  and  a  Curve  of  the  Second  Gender  •  the  fame 
with  a  Line  of  the  Third  Order,  and  a  Line  of  an 
Infinitefimal  Order,  is  that  which  a  Right  Line  may 
cut  in  infinite  Points,  as  the  Spiral,  Cycloid,  the 
Quadratrix ,  and  every  Line  generated  by  the  Infi¬ 
nite  Revolutions  of  a  Eyidius  or  l\ota. 

2.  The  chief  Properties  of  the  Conick-SeSlions 
are  every  where  treated  of  .by  Geometers  j  and  of 
the  fame  Nature  are  the  Properties  of  the  Curves 
of  the  Second  Gender,  and  of  the  reft,  as  from  the 
following  Ennumeration  of  their  Principle  Proper¬ 
ties  will  appear. 

3.  For  if  any  right  and  parallel  Lines  be  drawn 
and  terminated  on  both  Sides  by  one  and  the  fame 
Conick-Seftion ;  and  a  Right  Line  bifedling  any 
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two  of  them,  (hall  biledt  all  the  reft  ;  and  there¬ 
fore  iuch  a  Line  is  called  the  Diameter  of  the 
Figure ;  and  all  the  Right  Lines  fo  bifedted,  are 
called  Ordinate  Applicates  to  that  Diameter,  and 
the  Point  of  Concourfe  to  all  the  Diameters  is  cal¬ 
led  the  Center  of  the  figure  ;  as  the  Interiedlion  of 
the  Curve  and  of  the  Diameter,  is  called  the -Ver¬ 
tex,  and  that  Diameter  the  Axis  to  which  the  Or¬ 
dinates  are  Normally  applied.  And  fo  in  Curves  of 
the  Second  (Sender,  if  any  two  right  and  parallel 
Lines  are  drawn  occurring  to  the  Curve  in  Three 
Points ;  a  right  Line  which  fliall  fo  cut thofe  Paral¬ 
lels,  that  the  Sum  of  Two  Parts  terminated  at 
the  Curve  on  one  Side  of  the  Interfering  Line 
fliall  be  equal  to  the  third  Part  terminated  at  the 
.Curve  on  the.  other  fide, this  Line  fliall  cut, after  the 
famemanner,allother>  parallel  to  thefe, and  occurring 
to  the  Curve  in  Three-Points ;  that  is,  fhall  focut 
them  that  the  Sum  of  the  Two  Parts  on  one  Side 
of  it,  fhall  be  equal  to  the  Third  Part  on  the  other. 

And  therefore  thefe  Three  Parts  one  of  which  is 
thus  every  where  equal  to  the  Sum  of  the  other  two, 
may  be  called  Ordinate  Applicates  alfo  :  And  the  In¬ 
terfering  Line  to  which  the  Ordinates  are  applied, 
may  be  called  the  Diameter  •  the  Interferion  of 
the  Diameter  and  the  Curve,  may  be  called  the 
Vertex,  and  the  Point  of  Concourfe  of  any  two 
Diameters,  the  Center. 

And  if  the  Diameter  be  Normal  to  the  Ordi¬ 
nates,  it  may  be  called  the  Axis ;  and  that  Point 
where  all  the  Diameters  terminate,  the  General 
Centre.  V''"': 

Affymptotes  and  their  Properties . 

4.  The  Hyperbola  of  the  Firft  Gender  has  Two 
AJJymptotes,  that  of  the  Second,  Three  ;  that  of 
the  Third,  Four,  and  it  can  have  no  more,  and  fo 
of  the  reft.  And  as  the  Parts  of  any  Right  Line 
lying  between  the  Conical  Hyperbola  and  its  Two 
Affymptotes  are  every  where  equal  ;  fo  in  the  Hy¬ 
perbola’s  of  the  Second  Gender,  if  any  Right  Line 
be  drawn,  cutting  both  the  Curve  and  its  Three 
Affymptotes,  in  Three  Points;  the  Sum  of  the  Two 
Parts  of  that  Right  Line,  being  drawn  the  fame 
way  from  any  Two  Affymptotes  to  Two  Points  of 
the  Curve,  will  be  equal  to  the  Third  Part  drawn 
a  contrary  way  from  the  Third  Affymptote  to  a 
Third  point  of  the  Curve. 

Latera  Tranfvcrfa  and  Rpfta. 

5.  And  as  in  Non  Parabolic 4  Conicl <.  Sections, 
the  Square  of  the  Ordinate  Applicate  ,  that 
is,  the  Redangle  under  the  Ordinares,  drawn  at 
contrary  Sides  of  the  Diameter,  is  to  the  Redangle 
of  the  Parts  of  the  Diameter,  which  are  termina¬ 
ted  at  the  Vertex’s  of  the  Ellipfis  or  Hyperbola  ;  as 
a  certain  Given  Line  which  is  called  the  Latus 
Ppftum,  is  to  that  Part  of  the  Diameter  which  lies 
beeween  the  Vertex’s,  and  is  called  the  Latus  Tranf- 
verfum  I  fo  in  Non-Parabolick^Curves  of  the  Second 
Gender,  a  Parallelopiped  under  the  Three  Ordi¬ 
nate  Applicates,  is  to  a  Parallelopiped,  under  the 
Parts  of  the  Diameter  terminared  at  the  Ordinates, 
and  the  Three  Vertex’s  of  the  Figure  in  a  certain 
Given  Ratio  ;  in  which  Ratio,  if  you  take  Three 
Right  Lines  to  the  Three  Parts  of  a  Diameter  fei- 
tuated  between  the  Vertex’s  of  the  Figure,  one  an- 
fwering  to  another,  then  thefe  d  hree  Right  Lines 
may  be  called  the  Latera  Up  ft  .<  of  the  Figure,  and 
the  Parts  of  the  Diameter  between  the  Vertices ,  the 
Lai  era  Tranfvcrfa.  And  as  in  the  Conick  Parabola 


having  to  one  and  the  fame  Diameter  but  one  only 
Vertex,  the  Redangle  under  the  Ordinates  is  equal 
to  that  under  the  Part  of  the  Diameter  cut  of? be¬ 
tween  the  Ordinates  and  the  Vertex,  and  a  certain 
Line  called  the  Latus  Epftum  :  So  in  the  Curves  of 
the  Second  Gender,  which  have  but  two  Vertex’s 
to  the  fame  Diameter  ;  the  Parallelopiped  under 
Three  Ordinates,  is  equal  to  the  Parallelopiped  un¬ 
der  the  Two  Parts  of  the  Diameter  cutoff  between 
the  Ordinates  and  thofe  Two  Vertexes,  and  a  gi¬ 
ven  Right  Line,  which  therefore  may  be  called  the 
Latus  Bpftum. 

t  ;  , 

The  Bpitio  of  the  ftp  ft  angles  under  the  Segments  of 

Parallels . 

Lafily,  As  in  the  Conick-Sedions  when  two  pa¬ 
rallels  tetminated  on  each  fide  at  the  Curve  are 
cut  by  two  other  Parallels  terminated  on  each  fide 
by  the  Curve,  the  Firft  being  cut  by  the  Third, 
and  the  Second  by  the  Fourth  ;  as  here  the  Red¬ 
angle  under  the  Parts  of  the  Firft,  is  to  the  Red- 
angle  under  tha  Parts  of  the  Third ;  as  the  Red- 
angle  under  the  Pirts,  of  the  Second  is  to  that  un¬ 
der  the  Parts  of  the  Fourth  :  So  when  Four  fuch 
Right  Lines  occur  to  a  Curve  of  the  Second  Gen¬ 
der,  each  one  in  Three  Points,  then  fhall  the  Pa¬ 
rallelopiped  under  the  Parts  of  the  Firft  right  Line 
be  to  that  under  the  Parts  of  the  Third,  and  as  the 
Parallelopiped  under  the  Parts  of  the  Second  Line 
into  that  under  the  Pares  of  the  Fourth. 

..  - 

Hyperbolic^and  Parabolic 4  Legs, 

All  the  Legs  of  Curves  of  the  fecond  and  higher 
Genders,  as  well  as  of  the  firft,  infinitely  drawn 
out,  will  be  of  the  Hyperbolic 4  or  Parabolic 4  Gen¬ 
der;  and  I  call  that  an  HyperbolidfL^Q,  which  in¬ 
finitely  approaches  to  fome  Afymptote  ;  and  that  a 
Parabolic^  one,  which  hath  no  Afymptote.  And  thefe 
Legs  are  belt  known  from  the  Tangents  :  For  if 
the  Point  of  Contad  be  at  an  infinite  Diftance 
the  Tangent  of  an  Hyperbolic ^  Leg  will  coincide'  • 
with  the  Afymptote,  and  the  Tangent  of  a  Parabo- 
lick  Leg  will  recede  in  infinitum,  will  vanifh  and 
no  where  be  found.  Wherefore  the  Afymptote  of 
any  Leg  is  found,  by  Peeking  the  Tangent  to  that 
Leg  at  a  Point  infinitely  diftant  :  And  the  Courfe 
Place  or  Way  of  an  infinite  Leg,  is  found  by  Peek¬ 
ing  the  Pofition  of  any  Right  Line,  which  is  paral¬ 
lel  to  the  Tangent  where  the  Point  of  Contad  goes 
off  in  infinitum:  For  this  Right  Line  is  direded 
towards  the  fame  way  with  the  infinite  Leg. 

The  Ppduftion  of  all  Curves  of  the  Second  Gender  to 
Four  Cafes  of  Equations. 

C  A  S  E  I 

All  Lines  of  the  Firft,  Third,  Fifth  and  Seventh 
Order,  and  fo  of  any  one,  proceeding  in  the  Or¬ 
der  of  the  odd  Numbers,  have  at  leaft  two  Legs 
or  Sides  proceeding  on  ad  infinitum ,  and  towards 
contrary  ways.  And  all  Lines  of  the  Third  Order 
have  two  luch  Legsaor  Sides  running  out  contrary 
ways,  and  towards  which  no  other  of  their  infinite 
Legs  (except  in  the  Cartefian  Parabola)  do  tend. 

If  the  Legs  are  of  the  Hyperbolick  Gender  let 
G  A  S  be  their  Afymptote ;  and  to  it  let  the  Paral¬ 
lel  CBc  be  drawn,  terminated  (if  poflible)  at 
both  Ends  at  the  Curve.  Let  this  Parallel  be  bif- 
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le&ed  in  X;  and  then  will  the  Placeof  that  Point  X  f  tween  the  Ordinate  B  C  and  the  AbfcilTa  AR  is 

1  determined,  always  be  in  this  Form  y  y  —  4 
-b  b  xx  -4-  cx  -4-  d.  3 
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be  the  Conical  Hyperbola  X  <r,  one  of  whofe  Alym- 
ptotes  is  AS:  Let  its  other  Afymptote  be  A  B ; 
then  the  Equation  by  which  the  Relation  between 
the  Ordinate  B  C  and  the  AbfcilTa  A  B  is  determi- 
mined,  if  A  B  be  put  ~  x  and  B  C— will  al¬ 
ways  be  in  this  Form,  xyy  -4-  cy  —  a  x'  -|-  bx  x 
-p  c  x  -V-  d,  where  the  Terms  e,  a ,  b ,  c  and  d 
denote  given  Quantities,  affe&ed  with  their  Signs 
-f-  and  —  5  of  which  any  one  may  be  wanting, 
fo  the  Figure,  through  their  Defed,  don’t  turn  into 
a  Conick-Sedion.  And  this  Conical  Hyperbola 
may  coincide  with  its  Afymptotes,  that  is,  the  Point 
X  may  come  to  be  in  the  Line  A  B ,  and  then  the 
Term  -\-  ey  will  be  wanting. 

CASE  II. 

9.  Rut  if  the  Right  Line  C  B  c  cannot  be  ter¬ 
minated  both  ways  at  the  Curve,  but  will  occur 
to  the  Curve  only  in  one  Point ;  then  draw  any 
Line  in  a  given  Pofition,  which  fliall  cut  the  Afym¬ 
ptote  AS  in  A ;  as  alfo  any  other  Right  Line, 
as  B  C,  parallel  to  the  Afymptote,  and  meeting 
the  Curve  in  the  Point  C :  And  then  the  Equation 
by  which  the  Relation  between  the  Ordinate  B  C 
and  the  AbfcilTa  AB  is  determined,  will  always 
put  on  this  Form,  xy  =  a  x 5  -)-  bx  x  -p  cx  +  d. 

CASE  HI. 

ijfc  *:  ■  {.  t  S  rn  ^  -  jjt  .  j 

i  o.  But  if  the  oppolite  Legs  are  of  the  Parabo- 
lick  Gender,  draw  the  Right  Line  C  B  c,  termi¬ 
nated  at  both  Ends,  if  it's  pollible,  at  the  Curve  ; 
and  running  according  to  the  Courfe  of  the  Legs  ; 
which  biffed  in  B  :  Then  lhall  the  Place  of  B  be 
a  Right  Line.  Let  that  Right  Line  be  A  B,  ter¬ 
minated  at  any  given  Point,  as  A ;  and  then  the 
Equation  by  which  the  Relation  between  the  Or¬ 
dinate  B  C  and  the  AbfcilTa  A  B  is  determined, 
will  always  be  in  this  Form,  y  y  =  a  x*  b  x  x 
"pc#  -|-  d . 


CASE  IV. 

1 1  .But  if  theRight  Line  CBc  meet  theCurve  but 
in  onePoint,and  therefore  can’t  be  terminated  at  the 
Curve  at  bothEnds;  let  thePoint  where  it  occurs  to 
the  Curve  be  C;  and  let  that  Right  Line  at  thePoint 
By  fall  on  any  other  Right  Line  given  in  Pofition, 
as  A  B,  and  terminated  at  any  given  Point,  as  A : 
Then  will  the  Equation,  by  which  the  Relation  be- 
Vol,  II. 


The  Names  of  the  Forms. 

1 2.  In  the  Enumeration  of  Curves  of  thefe 
Cafes,  we  call  that  an  Infcribed  Hyperbola,  which 
lies  entirely  within  the  Angle  of  the  Afymptotes, 
like  the  Conical  Hyperbola  •  and  that  a  Circumfcri- 
bed  one,  which  cuts  the  Afymptotes,  and  contains 
the  Parts  cut  off  within  its  own  proper  Space  *  and 
that  an  Ambigenal  one,  which  hath  one  of  its  infi¬ 
nite  Legs  inlcribing  ir,  and  the  other  circumfcri- 
bing  it.  I  call  that  a  Converging  one,  whole  Con¬ 
cave  Legs  bend  inwards  towards  one  another,  and 
run  both  the  lame  way  *  but  that  I  call  a  Diverg¬ 
ing  one,  whofe  Legs  turn  their  Convexities  towards 
each  other,  and  tend  towards  quite  contrary  ways. 
I  call  that  Hyperbola  contrary  legd,  whole  Legs  are 
Convex  towards  contrary  Parts,  and  run  infinitely 
on  towards  contrary  ways  ;  and  that  a  Conchoidal 
one,  which  is  applied  to  its  Afymptote  with  its 
Concave  Vertex  and  diverging  Legs  ;  and  that  an 
Anguineal  or  Eel-like  one,  which  cuts  its  Afymptote 
with  contrary  Flexions,  and  is  produced  both  ways 
into  contrary  Legs.  I  call  that  a  Cruciform  or  Crofs- 
liks  one,  which  cuts  its  Conjugate  crofs  wife  •  and 
that  Nodate ,  which,  by  returning  round  into,  de- 
culfates  it  felf.  I  call  that  Cufpidate ,  whole  two 
Parts  meet  and  terminate  in  the  Angle  of  Conrad  5 
and  that  PunElate ,  whofe  Oval  Conjugate  is  infi¬ 
nitely  fmall,  or  a  Point :  And  that  Hyperbola  I 
call  Pure ,  which,  by  the  Impofiibility  of  its  two 
Roots,  is  without  any  Oval  Node,  Spike,  or  Con¬ 
jugate  Point.  And  in  the  fame  Senfe  I  denominate 
a  Parabola  alfo,  to  be  Converging ,  Diverging ,  con¬ 
trary  leg  d.  Cruciform ,  Nodate,  Cufpidate,  Punftate, 
and  Pure .  ? 

Of  the  Redundant  Hyperbola  and  its  Afymptotes. 

13.  In  the  Firft  Cafe,  if  the  Term  ax'  be  Affir- 
uve  then  the  Hgure  will  be  a  triple  Hyperbola 
with  fix  Hyperbolical  Legs,  which  will  run  on  in¬ 
finitely  by  the  three  Afymptotes,  of  which  none 
are  parallel,  two  Legs  towards  each  Afymptote 
and  towards  contrary  Parts  ;  and  thefe  Afymptote/, 
if  the  Term  bx  x  be  not  wanting  in  the  Equation, 
will  mutually  interfed  each  other  in  three  Points 
forming  thereby  the  Triangle  Ddp.  But  if  theTerm 
b  x  x  (fee  Ftg.  1  )  be  wanting,  they  will  all  converge 
to  the  fame  Point.  In  the  former  Cafe  take  4  D  — 

~b  A  A  ,  b 

and  A  d  —  A  P  —  and  join  D  d. 
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D  j  ;  to  (hull  AD,  Dd,  and  D  J‘,  be  the  three  A- 
fymptotes.  In  the  latter  t  ale,  draw  any  Ordinate, 
as  BC,  in  which,  both  ways  produced,  take,  on 
each  Side,  B  b  and  Bf  equal  to  one  another,  and 

in  the  fame  Ratio  with  AB  that  V a  hath  to  I  ; 
and  then  joining  A  F,  Af-y  A  B,  A  F,  and  Af, 
Avail  be  the  three  Afymptotes.  And  this  kind  ol 
Hyperbola  l  call  Redundant,  becaufe  it  exceeds  the 
Conic.k- Sections  in  the  Number  of  its  Hyperbolick 
Legs. 

\  '  \ 

Of  the  Diameters  of  this  Hyperbola,  and  the  Pofition 
of  its  infinite  Legs. 

1 4.  In  every  Redundant  Hyperbola,  if  neither 
the  Term  e  y  be  wanting,  nor  b  b  —  4  a  c  equal 

to  a  e  V :  a,  the  Curve  will  have  no  Diameter  $ 
but  it  either  of  thofe  happen,  it  will  have  one  only 
Diameter,  and  three  if  they  both  happen.  And 
the  Diameter  will  always  pafs  through  the  Inter- 
fedtion  ot  two  of  the  Afymptotes,  and  biffedt  all 
Right  Lines  which  are  terminated  each  way  by 
thofe  Afymptotes,  and  which  are  parallel  to  the 
third  Afymptote :  And  the  Abfciffa  A  B  will  be 
the  Diameter  of  the  Figure,  as  often  as  the  1  erm 
ey  is  wanting.  I  take  the  Word  Diameter  here, 
and  in  the  following  Pages,  Absolutely  $  and  in  the 
common  Acceptation  of  it,  vi%.  for  an  Abfciffa 
which  hath  every-where  two  equal  Ordinates, 
one  on  eaeh  Side,  infilling  at  the  fame  Point. 

Nine  Redundant  Hyperbola's,  having  no  Diameter , 
but  three  Afymptotes ,  which  form  a  Triangle, 

m  1 5.  If  the  Redundant  Hyperbola  have  no  Dia¬ 
meter,  let  the  four  Roots  or  Values  of  x  in  this 
q  nation  ax*  -j -  bxi  -+-  c  x x  ~\-  d  x  4-  e  e  ~  o. 
be  fought :  And  fuppofe  them  to  be  A  P,  A  A 
and  A  p.  Let  the  Ordinates  PT,®7,»1,  and  pt, 
be  eredled,  and  thofe  (hall  touch  the  Curve  in  the 
Points  T,  7,  7,  t,  and  by  that  Contadl  fhall  give 
the  Limits  of  the  Curve,  by  which  its  Species  will 
be  difeovered. 

For  if  all  the  Roots  A  P,  A  &,  Ant,  Ap,  (fee 
Fig.  1 .)  are  real,  having  the  fame  Sign,  and  are 
Unequal,  the  Curve  confifts  of  three  Hyperbola  s, 


middle  Limits  1  and  t,  where  it  will  be  touch’ll 
by  the  Ordinates  ^7  an£I  ,ar7*  And  this  is  the  trj 

Species.  _ 

But  if  either  the  two  greafeft  Roots,  A  tt,  A  p  j 
or  the  two  leaft,  A  P,  A  ©,  are  equal  to  orje  ano^ 

Fig.  3. 


(an  Infcribed,  a  Circumferibed,  and  an  Ambigeneal 
one)  with  an  Oval :  And  one  of  the  Hyperbola's 
will  lie  towards  D,  another  towards  d,  and  the 
Third  toward  «T ;  and  the  Oval  will  always  lie 
within  the  Triangle  D  d  cT,  and  alfo  within  the 


Fig:  4: 


>  . 


ther,  and  have  the  fame  Sign  with  the  other  two  ; 
then  the  Oval  and  Circumferibed  Hyperbola  will 
join  with  one  another,  the  Points  of  Contadl  7 
and  t ,  or  T  and  t,  co-inciding  5  and  the  Legs  of 
the  Hyderbola  decuflating  one  another,  will  be 
continued  in  the  Oval,  and  make  the  Nodate  Fi¬ 
gure.  Which  is  the  Second  Species. 

If  the  three  greateft  of  the  Roots,  A  p,  Arr' 
A  v  5  or  the  three  leaft,  A  -r,  A  A  P,  are  equal 


Fig.  5. 
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Fig.  *3* 


Fig-.  14. 


to  one  another,  the  Nodus  will  be  turned  into  a  ve¬ 
ry  (harp  CufpK ;  for  the  two  Legs  of  the  Circumfcrf 
bed  Hyperbola’s  will  then  concur  in  the  Angle  of 
Contact,  and  not  be  produced  further.  And  this 
is  the  Third  Species: 

If  the  two  middle  Roots  A  &  and  A  vr  are  e- 
qual,  theJ?oints  of  Contact  r  and  7  will  be  co- 

Fig.  70 


O'. 
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incident ;  wherefore  the  Oval  will  vanilh  into  a 
Point,  and  the  Figure  will  coniift  of  three  Hyper¬ 
bola’s,  an  Infcribed,  a  Circumfcribed,  and  an  Am- 
bigenal  one  with  a  Conjugate  Point :  Which  makes 
a  Fourth  Species . 

If  two  of  the  Roots  are  impo/Tible,  and  the  o- 
ther  two  unequal,  and  of  the  fame  Sign,  (for  they 

(See  Fig.  7  J 


Fig.  8. 


can’t  have  contrary  Signs) ;  there  will  be  three 
Pure  Hyperbola’s,  without  any  Oval,  Node,  Cufp , 
or  Point  Conjugate  5  and  thefe  Hyperbola’s  will 
either  lie  at  the  Sides  or  the  Angles  of  the  Trian¬ 
gle  made  by  the  Afymptotes :  Which  makes  a  Fifth 
or  Sixth  Species. 

If  two  of  the  Roots  are  equal,  and  the  other 
two  either  Impoflible  or  Real,  with  Signs  contra- 
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ry  to  thofe  of  the  equal  Roots ;  the  Cruciform  Fi¬ 
gure  will  be  produced  :  For  two  of  the  Hyperbola 
will  deculfate  one  another  ;  and  that  either  at  the 
Vertex  of  the  Triangle  made  by  the  Afymptotes,  or 
at  its  Bafe  ;  and  thefe  two  are  the  Seventh  and: 
Eighth  Species . 

Laftly,  If  all  the  Roots  are  impoffible,  or  if 
they  are  all  real  and  unequal,  and  two  of  them 
are  Affirmative  and  two  Negative  ;  then  there  will 
be  two  Hyperbolas  at  the  Oppofite  Angles  of  the 
two  Afymptotes,  with  an  Anguineal  or  Serpentine 
Hyperbola  about  the  third  Afymptote.  Which  is 
the  Ninth  Species. 


And  thefe  are  all  the  poflible  Cafes  of  the  Roots; 
for  if  any  two  Roots  are  equal  to  one  another, 
and  the  other  two  are  equal  alfo,  the  Figure  will 
become  a  ConickcSeSion  with  a  Right  Line. 

*  ■  '  -  .  «  f  j-k-  •  ,  . 

Twelve  Redundant  Hyperbola's  with  one  only  Diameter. 

* 

\  *  • 

1 6.  If  the  Redundant  Hyperbola  have  one  only 
Diameter,  let  it  be  the  AbfcifTa  ABy  and  in  the 
Equation  ax*  bxx  -+-  cx  4-  d  =  o,  feek 
the  three  Values  of  xy  or  the  three  Roots.  Then, 
If  thofe  Roots  are  all  real,  and  have  the  fame 
Sign,  the  Figure  fhall  confift  of  an  Oval  lying  with- 

Fig.  17. 


in  the 
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in  rhe  Triangle  D  d  P,  and  of  three  Hyperbola’s 
at  its  Angles,  vig.  one  circumfcribed  at  the  Angle 
D,  and  the  other  two  infcribed  at  d  and  and  this 
makes  a  Tenth  Species.  < 

,  If  the  two  greater  Roots  are  equal,  and  the 
Third  of  the  lame  Sign  with  them,  the  Legs  ol 


Fig.  1 8. 


the  Hyperbola  lying  towards  D,  will  deculfate  one 
another  in  the  Form  of  a  Node ,  by  reafon  of  the 
Contact  of  the  Oval.  Which  is  the  Eleventh 
Species. 

If  the  three  Roots  are  equal,  the  Hyperbola  be- 


hillies  into  a  Point.  Which  makes  a  Thirteenth 
Species.  «  • 

In  the  Fourlaft  Species,  the  Hyperbola  lying  to¬ 
wards  D  contains  its  Afymptote  within  it ;  but  the 
other  two  are  themfelves  contained  within  the  A- 
fmptotes. 

If  two  of  the  Roots  are  impollible,  then  there 
will  be  three  Pure  Hyperbola's,  without  any  Oval , 
(See  Fig.  20.) 


Fig.  22. 


Fig.  19. 


comes  Cufpidatc,  without  any  Oval.  Which  is  the 
Twelfth  Species. 

If  the  two  leaft  Roots  are  equal,  and  the  Third 
of  the  lame  Sign  with  them,  then  the  Oval  va- 


Fig.  29. 


Decuffnt.cn,  or  Cufpis.  And  there  are  Four  Ca 
of  this  Spec.es  viK.  a  Fourteenth,  if  the  circu 

fcnbed  Hyperbola  lie  towards  Z>,  and  a  Fifteen 

feiirZ0  R°r0tS  areLe<3uaI»  and  the  Third  of  a  c 
derent  Sign  from  them,  the  Figure  will  be  Cru 

form  ;  for  two  of  the  three  Hyperbola  s  will  dec 

fete  one  another,  either  at  the  Vertex,  or  at  1 

jBafe  of  rhe  Triangle  made  by  the  Afymptoi 
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Which  two  Species  are  the  Eighteenth  and  Nine- 
teenth a 

Fig.  24. 
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,  • 

If  two  Roots  are  Unequal,  and  of  the  fame 
Sign,  and  the  Third  be  of  a  different  one,  there 
will  be  two  Hyperbola’s  in  the  oppofite  Angles  of 

Fig.  2  6.  j 


the  two  Afypmtotes,  with  an  intermediate  Con - 
choidal  one.  And  this  Conchoidal  Hyperbola  will 
either  lie  on  the  fame  Side  of  its  Afymptote  that 
the  Afymptotick  Triangle  doth,  or  contrarily: 
And  thefe  two  Cafes  conftitute  two  other  Species, 
which  are  the  Twentieth  and  Twenty  Firfi. 

Two  Redundant  Hyperbolas  with  three  DiaYneters. 

17.  The  Redundant  Hyperbola  which  hath  three 
Diameters,  confifts  of  three  Hyperbolas  lying 
within  the  Afymptotes,  and  that  either  at  the  Sides, 


or  at  the  Angles  of  the  Afymptotick  Triangle^ 
The  Former  Cafe  makes  the  Twenty  Second ,  this 
Latter  the  Twenty  Third  Species . 
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NiW  J \eduniant  Hyperbolas  with  three  Afntptotes, 
converging  towards  one  common  Point. 

1 8.  If  the  three  Afymptotes  do  interfed  one  ano¬ 
ther  in  one  common  Point,  the  5  th  and  6th  Species 
will  be  changed  into  a  Twenty  Fourth ,  the  Seventh 


Fig.  30 
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and  Eighth  into  a  Twenty  Fifth ,  and  the  Ninth  in- 
to  a  Twenty  Sixth  Species,  where  the  Anguineal 
doth  not  pafs  through  the  Concourfe  of  the  Afym- 
ptote,  and  into  a  Twenty  Seventh ,  where  it  doth  lb  j 
in  which  Cafe  the  Terms  £and  d  are  wanting,  and 
the  Concourfe  of  the  Afymptotes  is  the  Center  of 
the  Figure,  equally  diftant  from  all  its  oppofite 
Parts.  And  thefe  Four  Species  have  no  Diameter. 

The  Fourteenth  and  Sixteenth  Species  may  be 
changed  alfo  into  a  Twenty  Eighth  Species ,  and  the 
Fifteenth  andSeventeenth  into  a  Twenty  Ninth :  The 


‘  1 


■ 


t 


CUR 


CUR 


&&  3<$. 


Eighteenth  and  and  Nineteenth  into  a  Thirtieth  and 
the  Twentieth  and  Twenty  Firft  into  a  Thirty 
Firji.  And  all  thefe  Species  have  but  one  only 
Diameter.  And  finally,  the  Twenty  Second  and 
Twenty  Third  Species  may  be  changed  into  a  Thir¬ 
ty  Second ,  which  hath  three  Diameters  pafling 
through  the  Point  of  Concourfe  of  the  Afymptotes. 

%.  38. 


All  which  Changes  will  be  eafily  underftood,  if 
you  luppofe  the  Afymptotick  Triangle  to  be  dimi- 
nifhed  till  it  vanifh*  into  a  Point. 

Six  Deficient  Hyperbolas ,  having  no  Diameter. 

1 9.  If, in  the  firft  Cafe  of  the  Equations, the  Term 
zt*5  be  Negative,  the  Figure  will  be  a  Deficient 
Hyperbola,  having  one  only  Afymptote,  and  only 
two  Hyperbolick  Legs  running  out  infinitely  to¬ 
wards  the  Side  of  the  Afymptote,  but  quite  con¬ 
trary  ways ;  and  this  Afymptote  is  the  firft  and 
principal  Ordinate  AG.  If  the  Term  cy  be  not 
wanting,  the  Figure  will  have  no  Diameter ;  but 
if  it  be  wanting,  it  will  have  but  one  :  In  the  for¬ 
mer  Cafe  the  Species  are  thus  enumerated  : 


If  all  the  Roots  A  or,  A  P,  Ap,  A  *■"  of  this 
Equation  a  x*  =  h x 5  4-  c  x x  4-  d x  -\-~ee 
be  real  and  unequal*  the  rigure  will  be  an  Angui- 

Fig-  39- 


neal  Hyperbola  approaching  towards  the  common 
Afymptote  by  a  contrary  Flexion,  and  with  a  Con¬ 
jugate  Oval.  Which  makes  the  Thirty  Third  Species. 

If  the  two  middle  Roots  AP  and  Ap  be  equal 
one  to  another,  then  the  Oval  and  the  Anguineal 


Fig.  40. 


will  be  joined,  decuflating  one  another  in  th  Form 
of  a  Node.  And  this  is  the  Thirty  Fourth  Species. 

If  three  of  the  Roots  are  equal,  the  Node 
will  be  changed  into  a  moft  Acute  Cufpss  in  the  Ver- 

Fig.  41. 


tex  of  the  Anguineal.  And  this  conftitutes  a  Thirty 
Fifth  Species.  If 
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if  of  the  three  Roots,  having  the  fame  Sign, 
the  two  greateit,  A  p  and  A*,  arc  equal  to  one 
another  j  then  rhe  Oval  vaftilhes  into  a  Point. 
Which  makes  a  Thirty  fix  c.h  Species.  (See  Fig.  43.) 

If  any  two  Roots  are  imaginary,  there  will  re¬ 
main  the  Anguineal  alone,  and  this  Pure  without 
any  Ovnl ,  DecnJJdtion,  Cufpis,  or  Conjugate  Point. 

Fig.  41. 


If  the  Anguineal  don’t  pals  through  the  Point  A, 
it  makes  the  Thirty  feventh  Species ;  but  if  it  doth 
pafs  through  A ,  (as  it  will  do  when  the  Terms  b 
and  d  are  wanting)  then  that  Point  will  be  the 
Center  of  the  Figure,  bilfeding  all  Right  Lines 
drawn  through  it,  and  terminated  both  ways  by 
the  Curve.  And  this  is  a  Thirty  eighth  Species. 

> . 

Seven  defective  Hyperbola's,  having  a  Diameter. 

20.  In  the  other  Cafe,  where  the  Term  ey  is  wan¬ 
ting,  and  confequently  the  Figure  hath  a  Diameter, 
$f  all  the  Roots  AT,  A  t,  A  t,  of  the  Equation 


ax'  ~j-  b  xx  yj-  sx  -T  d,  are  real,  unequal,  and 
of  the  fame  Sign ;  then  the  Figure  will  be  a  Con - 
choida l  Hyperbola,  with  an  Oval  on  its  Convex  Side 
And  this  is  a  Thirty  Ninth  Species. 

If  two  of  the  Roots  are  equal,  and  of  the  lame 
Sign,  but  the  Third  with  a  contrary  Sign,  xhtOval 

Fig-  44- 


will  lie  on  the  Concave  Side  of  the  CoftchoidaS 
Hyperbola.  And  this  makes  a  Fortieth  Species. 

If  the  two  Idler  Roots  AT,  At,  are  equal,' 
and  the  Third,  A  r,  be  of  the  fame  Sign  wkfe 

Fig.  4C 


them,  then  the  Oval  and  the  Conchoidal  will  be  join* 
ed,  deculfating  one  another  like  a  Node.  Which  is 
a  Forty  firfi  Species. 

If  the  three  Roots  are  equal,  th ?  Nodus  will  be 
changed  into  a  Cufpis ,  and  the  Figure  will  be  the 
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Cijfoid  of  the  Ancients  And  this  makes  a  Forty 

fecond  Species.  .  , 

If  the  two  greater  Roots  are  equal,  an  t  e 
Third  of  the  fame  Sign  with  them,  then  the  Con- 


!  are  partly  Hyperbolical  and  partly  Parabolical  j 
that  is,  the  Parabolick  Legs,  by  being  continually 

Fig,  S°* 


choidal  Hyperbola  will  have  a  Conjugate  Point 
at  its  Convexity.  Which  is  a  Forty  third  Species. 

If  two  of  the  Roots  are  equal,  and  the  Third 
have  a  contrary  Sign  ;  the  Conchoidal  Hyperbola 
will  then  have  a  Conjugate  Point  at  its  Concavity^ 
Which  makes  a  Forty  fourth  Species.  ■ 

"  ]f  two  of  the  Roots  are  impoflible,  there  will 
be  a  Pure  Conchoidal  without  either  Oval,  Node, 


Fig.  48. 


drawn  out,  are  joined  with  the  Hyperbolical  Legs 
which  are  next  to  them.  And  this  is  the  Forty 

fixth  Species »  ,  ,  tl'  a 

If  the  two  lefler  Roots  are  equal,  and  the  lhird 

r\f  rht*  famp  Sion  with  them  *  then  will  the  Oval, 


Seven  Parabolick  Hyperbolas,  having  no  Diameter. 


21.  If, in  the  firft  Cafe  of  the  Equations,  the  Term 
A  x*  be  wanting,  but  the  bbx  be  not  wanting ; 
then  the  Figure  will  be  a  Parabolick  Hyperbola, 
having  two  Hyperbolick  Legs  to  one  Afymptote 
SAG,  converging  towards  one  and  the  fame  Side. 
If  the  Term  ey  be  not  wanting,  the  Figure  will 
have  no  Diameter;  but  if  it  be  wanting,  it  will 
have  one  onely  :  In  the  former  Cale  the  Species 

will  be  thefe.  .  .  .  ^ 

If  the  three  Roots  A  P,  A  ©■,  A  ot  this  E- 

P  C 

quation  l  x>  -\  0  dx  +  J=°,  be  une¬ 

qual.  and  have  the  fame  Sign,  the  Figure  will  con- 
4  of  an  Oval,  and  of  two  other  Curves,  which 

:  fc  N  •  • 
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and  one  of  thofe  Hyperbolo-Parabolick  Curves  be 
joined,  and  interfeift:  one  another  in  the  Form  of  a 
Node.  Which  is  the  Forty  feventh  Speeies . 

If  the  three  Roots  are  equal,  the  Node-  will  turn 


Fig.  51. 
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If  rhe  two  greateft  Roots  are  equal,  and  the 
Third  hath  the  fame  Sign  with  them,  the  Oval 


Fig*  53. 


forty  ninth  Species. 

If  two  ot  the  Roots  are  impoflible,  the  two 
Hvperbolo-Parabolick  Curves  will  remain  Puref 
(See  Fig.  53-J 


ParaboJick  Curves  will  be  joined,  decuflating  one 
anorherm  the  Form  of  a  Crofs.  And  this  is  the 
Fifty  fir  ft  Species. 

If  the  two  Roots  are  unequal,  and  ot  the  fame 
Sign,  and  the  Third  have  a  contrary  Sign,  the  Fi¬ 
gure  will  become  an  Anguineai  Hyperbola  about 


Fig.  56. 


the  Afymptote  A  G,  together  with  a  Conjugate  Fa 
rabola.  And  this  will  be  a.  Fifty  fecond  Species. 


Four  Parabolic 4  Hyperbola' s  which  have  a  Diameter .  - 


Fig.  54- 


22.  In  the  other  Cafe,  where  the  Term  ey  is 
wanting,  and  'the  Figure  hath  a  Diameter,  if  the 
two  Roots  of  this^Equation  b  x  x  cx  d~  o 


Fig.  5*7. 


without  any  Oval.  Decuffation,  Cufp ,  or  Conjugate 
Point.  And  this  will  make  a  Fiftieth  Species. 

If  two  of  the  Roots  be  equal,  and  the  Third 
have  a  contrary  Sign  to  them,  then  the  Hyperbolo- 

Fig.  55- 


are  impoflible,  there  will  be  two  Hyperbolo-Pa- 
rabolick  Figures  equally  diftant  from  the  Diameter 
A  By  and  one  on  one  Side,  and  the  other  on  the 
other,  which  will  conftitute  a  Fifty  third  Species. 

If  the  two  Roots  of  this  Equation  be  impoflible, 
the  Hyperbolo-Parabolick  Figures  will  join,  a ad 

»y  Fig.  58. 
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intcrfedf  one  another  in  the  Form  of  a  Crofs.  And 
this  will  be  a  Fifty  fomth  Species . 

If  the  Roots  are  equal,  and  have  the  fame 
Sign,  there  will  be  a  Conchoidai  Hyperbola  with 

Fig.  59* 


a  Parabola  on  ,the  fame  Side  of  the  Afymptote. 
And  this  makes  a  Fifty  fifth  Species. 

If  the  Roots  have  contrary  Signs,  there  will  be 
a  Conchoidai  Hyperbola  on  one  Side  of  the  Afym- 


duced  will  be  the  Hyperbolifm  of  an  Hyperbola, 
Ellipfis  or  Parabola,  according  as  the  Term  c  x  is 
Affirmative  or  Negative,  or  quite  wanting. 

The  Hyperbolifm  of  an  Hyperbola  hath  three 
Afymptotes,  of  which  one  is  the  firft  and  principal 
Ordinate  Ad,  the  other  two  are  Parallels  to  the- 
Abfciffa  A  B,  and  equi-diftant  from  it  on  each  Side 
of  it. 

In  the  principal  Ordinate  A  d,  take  Ad,  A S 

equal  both  ways  to  the  Quantity  V :  c  ;  and  thro’ 
the  Point  d  and  S',  draw  dg,  S  y  as  Afymptotes, 
parallel  to  the  Abfciffa  A  B. 

When  the  Term  e y  is  not  wanting,  the  Figure 
hath  no  Diameter.  In  this  Cafe,  if  A  P  and  Ap, 
the  two  Roots  of  the  Equation  cxx-\-dx 

6  C 

-f-  —  —  o,  are  real  and  unequal ,  ffor  equal  they 

cannot  be,  unlefs  the  Figure  be  a  Conick-Sedlion  j) 
then  will  the  Figure  Oonfift  of  three  Hyperbolas 
oppofite  to  one  another ;  of  which,  one  lies  be- 

Fig .  6 1. 
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ptote,  and  a  Parabola  on  the  other.  And  this  makes 
a  Fifty  fixth  Species. 


Four  Hyperbolifms  of  the  Hyperbola. 


■Jiit 


23.  When-ever,in  the  firfFCafe  of  the  Equations, 
the  Terms  axi  and  bxx  are  both  wanting,  the 
Figure  will  be  a  Hyperbolifm  of  fome  Conick-See- 
tion. 

I  call  that  the  Hyper  bo'ifm ,  of  a  Figure,  when 
the  Ordinate  comes  out  by  dividing  the  Re&angle 
under  the  Ordinate  of  that  Figure  and  a  given 
Right  Line,  by  the  common  Abfciffa.  By  this 
means  a  Right  Line  is  changed  into  a  Conick- 
Sedfion  ,  and  every  Conick-  Sedfion  into  fome 
one  of  thofe  Figures  which  I  here  call  the 
Hyperbolifms  of  the  Conick-SedHons.  For  the 
Equation  for  the  Figure,  of  which  we  now  lpeak, 
zi%.  xyy  ~F  e y  =  c  X  -1-  d,  gives  the  Ordinate 

y  m  ---= — — — —  - — — J  which  is  gene- 

iated  by  dividing  the  Redfangle  under  the  Ord.  of 

e  V  e  e  H-  d  x  -I-  4  c  x  x 
the  Conick-Section,  —  -  2  m  * 

and  a  given  Right  Line  m,  by  the  common  Ab- 
lciffa  Xt  Whence  it  is  plain,  that  the  Figure  pro¬ 


tween  the  parallel  Afymptotes,  and  the  other  two 
without  them.  And  this  is  a  Fifty  feventh  Species. 

If  the  two  Roots  are  impoflible,  there  will  be 
two  oppofite  Hyperbola’s  without  the  parallel  A- 
fymptotes,  and  an  Hyperbolical  Anguineal  within 
them. "  This  Eigure  is  of  two  Species  j  for  it  hath 

Fig .  62. 
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no  Center  when  the  Term  d  is  not  wanting,  but 
if  d  be  wanting,  the  Point  A  is  its  Center.  The 
Former  of  thefe  makes  a  Fifty  eighth ,  the  Latter  a 
Fifty  ninth  Species. 

But  if  the  Term  ey  is  wanting,  the  Figure 
will  confift  of  three  oppofite  Hyperbola’s  $  of  which 
one  will  lie  between  the  parallel  Afymptotes,  and 

Fig.  6\. 


the  other  two  without,  as  in  the  54th  Species  : 
And  befides  this,  it  will  have  a  Diameter,  which 
is  the  Abfcifla  A  B.  And  this  conftitutes  a  Six¬ 
tieth  Species. 

t  /  j  *  i. »  1  r  •  '  .0  .V*  t»>  •  •  >  '■*'>  v 

Three  Hyperbolifms  of  the  EHipfe. 

24.  The  Hyperbolifm  of  an  Ellipfis  is  determi¬ 
ned  by  this  Equation  x  y  y  ~\~  ey  ~  cx  4-d; 
and  hath  only  one  Afymptote,  which  is  the  princi¬ 
pal  Ordinate  Ad.  If  the  Term  ey  be  not  want¬ 
ing,  the  Figure  will  be  an  Anguineal  Hyperbola 
without  any  Diameter,  and  even  without  any  Cen¬ 
ter,  if  the  Term  d  be  not  wanting.  Which  makes 
the  Sixty  firfi  Species. 


Fig.  65. 


But  if  the  Term  d  be  wanting,  the  Figure  will 
have  a  Center  without  any  Diameter,  which  wil  1 


Fig.  66. 


be  the  Point  A.  And  this  makes  a  Sixty  fecond 
Species. 

And  if  the  Term  ey  be  wanting,  and  not  d+ 
the  Figure  will  be  a  Conchoidal  Hyperbola  to  the 


Afymptote  AG,  and  vvi  11  have  a  Diameter  without 
any  Center,  that  is,  the  AbfcilTa  AB.  Which 
makes  a  Sixty  third  Species. 


Two  Hyperbolifms  of  the  Parabola. 


25.  The  Hyperbolifm  of  a  Parabola  is  determined 
by  this  Equation  xyy  -f-  ey  =  d  and  hath  two 
Afymptotes,  the  AbfcilTa  AB,  and  the  firft  and 
principal  Ordinate  A  G.  But  the  Hyperbola’s  in 
this  Figure  are  two,  not  flying  j  in  the  oppofite  Ans 

gle- 
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gles  of  the  Afymptotes,  but  in  the  contiguous  or 
adjoining  ones,  and  that  on  each  Side  the  AblcilE 

Fig.  68. 
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A  £  ;  and  even  without  any  Diameter*  if  the  Term 
ey  be  there,  but  with  one  if  that  be  wanting. 
Which  two  Species  are  the  Sixty  fourth  and  Sixty, 

fift^ 

A  Trident. 

2 6.  In  the  fecond  Cafe  of  the  Equations  there  is 
xy  —  ax'  ~\-  bx  x  -R  cx  -4-  d:  And  the  Figure 
in  this  Cafe  will  have  four  infinite  Legs,  oi  which 

Fig.  76. 


two  are  Hyperbolas  about  the  Afymptote  A  G 
tending  towards  contrary  Parts ;  and  two  convergi 
ng  Parabola’s,  and,  with  the  Former,  making  as 


it  were  the  Figure  of  a  Trident.  And  this  Figure 
is  that  Parabola  by  which  D.  Cartes  conftru&ed  E- 
quations  of  fix  Dimenfions.  This  therefore  is  the 
Sixty  fixth  Species. 

Five  Diverging  Parabolas. 

27.  In  the  third  Cafe  the  Equation  was  yy  = 
ax'  -p  bx  x  c  x -\- d;  and  defigns  a  Parabola, 
whofe  Legs  diverge  from  one  another,  and  run  out 
infinitely  contrary  ways.  The  Abfciffa  A  B  is  its 
Diameter,  and  its  five  Species  are  thefe  : 

If,  of  tfie  Equation  ax'  -f-  bxx-\~cx-\-d 
=  o,  all  the  Roots  At,  AT,  At ,  are  real  and 
unequal  j  then  the  Figure  is  a  diverging  Parabola 

/ 

Fig.  70. 


of  the  Form  of  a  Bell,  with  an  Oval  at  its  Vertex.' 
And  this  makes  a  Sixty  feventh  Species , 
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If  two  of  the  Roots  are  equal,  a  Parabola  will 
be  formed,  either  Nodated  by  touches  an  Oval, 


Fig.  71. 


Fig.  73. 


4  PunBate,  by  having  the  Oval  infinitely  fmall 
Which  two  Species  are  the  Sixty  eighth  and  Sixty 

m”if 'three  of  the  Roots  ate  equ^  the  Pataboia 
will  be  CuffiJat'  at  the  Vertex.  And  this 

Fig.  75- 


If  two  of  the  Roots  are  impoflible,  there  will 
(See  Fig.  73-) 

Fig.  73- 


be  a  Pure  Parabola  of  a  Bell  like  Form.  And  this 
makes  the  Seventy  firji  Species . 

The  Cubical  Parabola. 

18.  in  the  Fourth  Cafe,  let  the  Equation  be 
y  —  ax-i-bxx  +  cx  ■+  d ;  then  will  tc  denote 

Fig.  77* 


Keilian  Parabola,  commonly  called  Semi-cubical. 
Which  makes  the  Seventieth  Species . 


the  Cubical  Parabola  with  contrary  turn’d  Legs.. 
And  this  makes  up,  or  compleats,  the  Number  of 
the  Species  of  thele  Curves  to  be  in  all  Seventy  two. 

Of  the  Genefis  of  Curves  by  Shadows. 

29.  If  the  Shadows  of  Figures  are  projected  on 
an  infinite  Plane  illuminated  from  a  lucid  Point, 
the  Shadows  of  the  Conick-SeCticns  will  always 
be  Conick-SeCtions  ;  thofe  of  the  Curves  of  the 
Second  Gender,  will  always  be  Curves  of  the  Se¬ 
cond  Gender  ;  and  the  Shadows  of  Curves  of  the 
Third  Gender,  will  themfelves  be  of  the  fame 
Gender,  and  foon  in  infinitum.  And  as  a  Circle, 
by  the  Projection  of  its  Shade,  generates  all  the 
Conick-SeCtions  ;  fo  will  the  five  diverging  Para, 
bola’s  fpoken  of  in  ch.  28.  by  their  Shadows  gene¬ 
rate  and  exhibit  all. Curves  of  the  Second  Gender  5 
and  fo  fofne  more  fimple  Curves  of  other  Genders 
mav  be  found,  which,  by  the  Projection  of  their 
Shadows  from  a  lucid  Point  upon  a  Plane,  fhal! 
from  other  Curves  of  the  fame  kinds. 
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0/"  the  double  Points  of  Curves . 

30.  I  (aid  above,  that  Curves  of  the  Second 
Gender  might  be  cut  by  a  Right  Line  in  three 
Points  ;  but  two  of  thofe  Points  are  fometifnes  co¬ 
incident.  As  when  the  Right  Line  palfes  by  an  O- 
yal  infinitely  fmall,  or  by  the  Concourfe  of  two 
Parts  of  a  Curve  mutually  interfering  each  other, 
or  running  together  into  a  Cuff  is.  And  if  at  any 
time  all  the  Right  Lines  tending  the  fame  way  with 
the  infinite  Leg  of  any  Curve,  do  cut  it  in  one  on¬ 
ly  Point,  (as  happens  in  the  Ordinates  of  the  Car- 
tefian,  and  in  the  Cubical  Parabola  ,  and  in  the 
Right  Lines  which  arc  parallel  to  the  Abfcilfa  of 
the  Hyperbolifms  of  Hyperbola’s  and  Parabola’s; ) 
then  you  are  to  conceive  that  thofe  bight  Lines  pals 
through  two  other  Points  of  the  Curve  (as  I  may 
fay,)  placed  at  at  an  infinite  Liftance ;  and  thele 
two  co-incident  Interfecftions,  whether  they  be  at  a 
finite  or  an  infinite  Diftance,  I  call  the  Double 
Point.  And  fuch  Curves  as  have  this  Double 
Point ,  may  be  deferibed  by  the  following  Theo¬ 
rems. 

'Theorems  for  the  Organs' cal  Defer  ip  t  ion  of  Curves. 

31.  T hear.  I.  If  two  Angles,  as  PAD  and 
PBD,  whofe  Magnitude  is  given,  be  turned  round 
the  Poles  A  and  B,  given  alfo  in  Pofition  ;  and 
sheir  Legs  AP ,  BP,  by  their  Point  of  Concourfe 

Fig.  78. 


P,  defefibe  a  Conick-Setftion  parting  thro8' their 
Poles  A  an'd  B  ;  except  when  that  Right  Line 
happens  to  pals  through  either  of  the  Poles 
A  or  3;  or  when  the  Angles  BAD  and  AB  D 
vanifh  together  into  nothing  ;  for  in  iuch  Cafes  the 
Point  will  deferibe  a  Right  Line. 

II.  If  the  firft  Legs  AP,  BP,  by  their  Point  of 
Concourle  P,  do  deferibe  a  Conick-Secftion  paf- 
fing  thro’  the  Pole  A  ;  then  will  the  two  other 
Legs  AD,  B  D,  by  their  Point  of  Concourle  D, 
deferibe  a  Curve  ot  the  Second  Gender,  palling 
through  the  other  Pole  B,  and  having  a  Double 
Point  in  the  firft  Pole  A,  through  which  the  Co- 
nick-Secftion ;  except  when  the  Angles  BAD, 
A  B  D,  vanifh  both  away  together ;  for  then  the 
Point  D  will  deferibe  another  Conick-ScdKon 
parting  through  the  Pole  A. 

III.  But  if  the  Conick-SedHon  which  the  Point 
P  deferibes,  pals  through  neither  the  Pole  A  nor 
B  ;  then  the  Point  D  will  deferibe  a  Curve  of  the 
Second  orTlird  Gender,  having  a  Double  Point  ; 


C  U  R 


and  that  Double  Point  will  be  in  the  Concourfe  of 
the  ddcribent  Legs  A  D  ar.d  B  D,  when  the  An¬ 
gles  BAP,  a  B  P  vanilli  together  :  And  the 
Curve  deferibed  will  be  one  of  the  Second  Gen¬ 
der,  if  the  Angles  BAD,  A  B  D  vanilli  together  ; 
otherwife  ’twill  be  one  of  the  Third  kind,  and 
then  it  will  have  two  orher  Double  Points  in  the 
Poles  A  and  B. 

The  Defer! ption  of  the  Conic  fSccJicn  by  Five  given 

Points . 

32.  A  Conick-Sedfcion  is  determined  by  having 
five  of  its  Points  given  ;  and  may  be  thus  defen- 
bed  by  them  :  Let  this  five  Points  be  A,  B,  C,  D, 
and  E ;  join  any  three  ot  them  together,  as  fup- 
pofe  A,  B  and  C,  and  form  the  Triangle  ABC, 
and  fuppofe  any  two  of  'id  Angles,  as  CAB  and 
CBA,  to  revolve  round  their  Vertices  si  and  B ; 
and  when  C,  the  InrcrfedHon  of  the  Legs  AC, 
B  C,  is  luccertively  applied  to  the  other  two  Points 
D,  E,  let  the  Interfedlion  of  the  other  Legs  A  B 
and  B  A,  fall  in  the  Points  P  and  Let  alfo 
the  Line  P  be  drawn,  and  infinitely  produced  ; 
and  let  the  moveable  Angles  be  fo  turned  round, 
that  the  InterfcdHon  of  the  Legs  A  P  and  B  P 
may  deferibe  the  Right  Line  P  (f:  And  then  will 
the  Interfe&ion  of  the  two  other  Legs,  C,  deferibe 
the  propofed  Conick-Setftion,  by  The  or.  I. 

The  Defer ipt ion  of  Curves  of  the  Second  Gender,  ha¬ 
ving  a  Double  Point,  by  feven  given  Points. 

33.  All  Curves  of  the  Second  Gender  which 
have  a  Double  Point,  are  determined  from  their 
feven  given  Points,  of  which  one  is  that  Double 
Point.  And  by  means  of  thofe  Points  they  may 
be  thus  deferibed  :  Let  there  be  given  any  feven 
Points  of  the  Curve  to  be  deferibed,  as  A,  B,  C , 
D?  E,  F,  and  G ;  of  which  A  is  the  Double 
Point.  Join  A  with  any  two  other  Points,  as  fup¬ 
pofe  B  and  C  ;  and  then  let  both  the  Angle  C  A  Bj 
and  alfo  either  of  the  other  two  Angies  of  the 
Triangle  ABC  (as  the  Angle  ABC )  revolve 
found  the  two  Vertexes  A  and  B.  And  when  the 
Point  of  Concourfe  C,  of  the  Legs  A  C,  B  C,  is 
fuccertively  applied  to  the  four  remaining  Points 
D,  E ,  F ,  and  G,  let  the  Concourle  of  the  two  bo¬ 
ther  Legs  A  B  and  B  A,  fall  in  the  four  Points 
P>  Through  thofe  four  Points,  and  the 

fifth  Point  A,  deferibe  a  Conick-Secftion  ;  and  let 
the  aforefaid  Angles  CAB  and  C  .8  A,  fo  feVolve, 
that  the  Points  of  Concourfe  of  the  Legs  A  p\ 

P  B,  may  deferibe  that  Conick- Setfion :  Then  fhali 
the  Point  of  Concourfe  of  the  other  Legs  A  C, 

B  C,  deferibe  the  Curve  propofed,  by  Thcor.  the 
Second ,  . 

If  infad  of  the  Point  C,  the  Right  Line  BC 
be  given  in  Pofition,  and  which  IhaJl  touch  the 
Curve  to  be  deferibed  in  B ;  then  the  Lines  A  D, 
AP,  will  be  co-incident ;  and  inftcad  of  the  An¬ 
gle  D  A  P,  thefe  wHl  be  a  Right  Line  revolving 
round  the  Pole  A. 

If  the  Double  Point  A  be  infinitely  diftanr,  the 
Right  Line  will  perpetually  tend  with  a  Direction 
towards  that  Point,  and  will  be  carried  with  a  pa¬ 
rallel  Motion,  while  the  Angle  ABC  revolves  a- 
bout  the  Pole  B. 

Thefe  Curves  may  alfo  be  deferibed  after  another 
manner  by  the  Third  Theorem  j  but  ’tis  enough 
to  Ihew  you  the  moft  fimple  way  of  their  Defcri- 
ption.  After 
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After  the  fame  Method  may  Curves  of  the 
Third,  Fourth,  and  yet  higher  Genders,  be  defen¬ 
ded  •  not  all  indeed,  but  fuch  as  by  fome  commo¬ 
dious  Ratio  may  be  defcribed  by  local  Motion  : 
For  how  commodioufly,  todefcribe  fome  Curves 
of  the  Second  or  higher  Genders,  when  they  have 
no  Common  Point,  is  a  Problem  that  muft  be  rec¬ 
koned  amongftthe  more  difficult  ones. 

The  Conftruttion  of  Equations  by  the  Defer  ip  ion  of 

Curves. 

The  Vfe  of  Curves  in  Geometry  is,  that  by  then 
InterfeRions  Problems  may  be  folved.  Let  an  Equa¬ 
tion  be  propofed  to  be  conftru&ed  having  Nine  Di- 
menfions,  as  x9  *  -\-  b  x7  -\-  c  x6  -I-  d  x'  -i-  e  x4 
-4-  f  x*  —  °  i  where  b,  c, 

d,  &c.  fignify  any  given  or  known  Co-efficients, 
adfeefted  with  the  Signs  -1-  and  .  Let  an  li¬ 
quation  to  a  Cubical  Parabola  x ?  — y  be  affumed  . 
Then  will  the  former  Equation,  putting  y  for  x5 , 
ftand  thus,  y3  -4 -  b  xyy  +  c  yy dx  xy +  e  xy 
_p-  my  -\-fx3  -\-  g  x  x  h  x  -V  k  —  °y  be  an 
Equation  to  another  Curve  of  the  Second  Gender, 
where  movf  may  either  be  wanting  or  affumed  at 
pleafure.  And  by  the  Defcriptions  of  thefe  Curves 
and  their  Interfe&ions,  there  will  be  found  the 
Roots  of  the  Equation  at  firft  given  to  be  con- 
ftfu&ed. 

Note,  ’Tis  enough  to  deferibe  the  Cubical  Para¬ 
bola  once.  '  -  r  c 

If  the  Equation  to  be  conftru&ed,  by  realon  of 
the  two  laft  Terms  h  x  and  C  l?eing  wanting,  is 
deprefled  to  feven  Dimenfions ;  the  other  Curve, 
by  expunging  m ,  will  have  a  Double  Point  in  the 
Beginning  of  the  Abfciffa,  and  therefore  may  eafi- 
ly  be  defcribed  as  above. 

If  the  Equation  to  be  conftrudled  hath  the 
three  laft  Terms  gxxArhx-\~k.  wanting,  and 
therefore  is  but  of  fix  Dimenfions,  the  other  Curve, 
expunging/,  will  become  a  Conick-Sedtion. 

And  if  the*  fix  laft  Terms  being  wanting,  the 
Curve  be  reduced  to  three  Dimenfions,  its  Con- 
ftrudtion  will  fall  in  with  Dr.  Wallis  s,  by  the  Cu¬ 
bical  Parabola  and  a  Right  Line. 

Equations  may  alfo  be  conilruBed  by  the  Hyperbo- 
lifm  of  a  Parabola  with  a  Diameter.  Suppole  this 
Equation  of  nine  Dimenfions,  and  wanting  its 
laft  Term  fave  one,  were  to  be  conftrudted,  a  -f- 
c  x  x  -j-  d  x*  — J—  ex4  -f -fx'  -+gx 6  h  x7  + 

-1-  m 

k^x*  l  x9  —  o.  Let  there  be  an  Equation  af¬ 
fumed  to  that  Hyperbolifm  ;  thus,  x  xy  =  i  ; 

and  fubftituting  y  for  —  ,  the  Equation  to  be 

X  X 

conftru&ed  will  be  changed  into  this  Form,  ay 3 
-4-  c y y  Ar  d xy y  ey  A-fxyArmxxy  -1-g 
-f-  hx  -4-  k.x  *  lx*  z=zo,  which  denotes  a 
Curve  of  the  Second  Gender,  by  whofe  Defcripti- 
on  the  Problem  may  be  folved,  and  of  the  Quan¬ 
tities  m  and  g,  either  may  be  wanting  or  affumed 
at  pleafure. 

By  the  Cubical  Parabola  and  Curves  of  the 
Third  Genders,  all  Equations  may  be  conftru&ed 
not  exceeding  twelve  Dimenfions ;  and  by  the 
fame  Parabola,  and  a  Curve  of  the  Fourth  Gen¬ 
der,  all  Equations  not  exceeding  fifteen  Dimenfi- 
fions;  and  fo  on  infinitely.  And  thefe  Curves  of 
the  third,  fourth,  and  fuperior  Genders,  niay  al- 
Vol.  II. 


ways  be  defcribed  by  finding  their  Points  by  plain 
Geometry. 

As  if  this  Equation  were  to  be  conftrutfted, 
x' 2  -h  a  xto  -4-  bx9  -f-  dx7  ~|-  ex* 

-1  - /xy  -4 -  g  *4  -4 -h  Xs  -4 -  i xx  -1-  /**  -f  /  “  o, 
and  the  Cubical  Parabola  be  fuppofed  to  be  defcri¬ 
bed  ;  let  the  Equation  for  that  Cubical  Parabola 
be  x  =  y* :  Wherefore  fubftituting y  for  x3,  the 
Equation  will  put  on  this  Form, 

y4  -\-  a yy 3  -1-  cxxyy  A-  f  *  xy  *  x  x  ~z  o 

-4-  b  -( -  dx  -4-  g  x  At  kx 

4-r  -4 -b  -+-/ 

Which  is  an  Equation  to  a  Curve  of  the  Third 
Gender,  by  whofe  Delcription  the  Problem  may 
be  folved.  And  this  Curve  may  be  defcribed  by 
finding  its  Points  by  plain  Geometry,  becaufe  the 
indeterminate  Quantities  relate  not  to  aboveTwo 
Dimenfions 

In  the  Memoires  of  the  French  Acade¬ 
my  of  Sciences  for  the  Year  1699.  there  is  a 
Method  for  finding  the  Curves  which  Bodies 
riling  towards,  or  amending  from  the  Horizon, 
will  deferibe,  let  the  Ratio  of  the  Time  of  the 
Defcent  or  the  Afcent,  and  the  Acceleration  or 
Retardation  be  what  it  will.  Communicated  by 
Mr.  Varignon. 

CUSPIDATED  Hyperbola ,  is  a  kind  of  Hyper¬ 
bola  whofe  Two  Parts  concur  and  terminate  in  the 
Angle  of  Contacft. 

CUSTUMARIUS,  was  an  inferior  Tenant  in 
Soccageor  Villenage,  who,  by  Cuflom,  is  obliged 
to  pay  fuch  and  fuch  Service  of  Work,  and  labour 
for  his  Lord.  Dr.  Rennet. 

CUTTER  of  the  Tallies,  is  an  Officer  in  the 
Exchequer  that  provideth  Wood  for  the  Tallies, 
and  cuts  the  Sum  paid  upon  them,  and  then  caft- 
eth  the  fame  into  the  Court  to  be  written  upon. 

CYCLOID.  Befides  the  Segment  of  the  Semi- 
cycloidal  Space,  firft  found  quadrable  by  Sir  Chri- 
Jiopher  Wren,  and  afterwards  by  Mr.  Hugens ,  and 
alfo  the  Trilinear  Part  of  it,  which  is  plainly  fo  ; 
Dr.  Wallis,  in  Phil.  Tranf.  N.  217.  P.  1 1 1.  pro¬ 
duces,  from  his  Tradfs  de  Cycloide  and  de  Motu , 
fome  other  Portions  of  the  Cycloid  which  are  ca¬ 
pable  of  being  fquared.  And  the  fame  Excellent 
Author,  in  N.  229.  P.  5 ^ 1  •  fhews.  That  this  Fi¬ 
gure  of  the  Cycloid  was  confidered  long  before  the 
Time  of  Merfennus  and  Galli/eo,  tho’  not  throughly 
underftood  ’rill  this  prefent  Age  :  For  in  the  Math. 
Works  of  BoviHus,  publifhed  at  feveral  Times  be¬ 
tween  1501.  and  1510.  the  Curve,  which  we  now 
call  the  Cycloid ,  was  then  confider’d  ;  and  yet  not 
firft  by  BoviHus  neither,  for  Cardinal  Cufanus,  as 
appears  by  an  Ancient  Manufcript  of  his  Works, 
tranflated  by  J.  Scoblant  in  the  Year  1451.  had 
taken  it  into  Confideration  before.  Indeed  the  Fi¬ 
gure,  both  in  the  Manufcript,  and  in  the  Bafil  E- 
dition  of  his  Works,  is  ill  drawn  ;  but  being  cor¬ 
rected  by  the  Cardinal’s  own  Words,  it  plainly 
reprefents  the  Modern  Cycloid. 

In  Philof  Tranf.  N.  94.  you  have  a  Demonftra- 
tion  of  the  Synchronifm  of  the  Vibrations  made 
in  a  Cycloid  ;  that  is,  of  a  Pendulum  of  a  due 
Length,  vibrating  between  Two  Cycloids :  For 
fuch  a  Pendulum  will  move  in  a  Cycloid,  and 
confequently  its  Vibrations  will  be  Synchronal. 
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1o  invefiigate  the  Areas  of  Cycloidal  S faces. 

Let  A  MC  be  a  Vulgar  Semi-cycloid,  and  the 
Generating  Circle  AP  B  from  any  Point  in  the 
Ordinate,  v.  g.  Qj  Draw  M  parallel  to  the 
Bale  B  C,  cutting  the  Periphery  of  the  Circle  in 


vern 


P  ;  make  the  Parallelogram  A  FMQ^,  and  draw 
fm  infinitely  near  F  M,  cutting  Q^M  produc’d 
in  */,  and  the  Curve  in  m.  Put  A  B  —  zr, 

A  Q  —  FM  =  x,  '  m  —  x ,  QJP  —7  ;  then  (by 
the  Property  of  the  Circle)  zrx  —  xx  jjp  y y. 


rx 


X  X 


•  •  •  » 

Whence  r  x  —  x  x  —  y  y,  and  y  — 

.  j 

And  becaufe  the  Triangles  D  P  P  O  are  fi- 
milar,  therefore  P  £>  (7 )  :  ®  p  (0  : :  P  O  (x) 

Y  X 

Pp  —  — .  Now  it  is  the  Nature  of  the  Vulgar 

Cycloid,  that  the  Arch  A  P  4-  the  Right  Sine 
of  that  Arch  P  Q,  are  equal  to  QM  :  There¬ 
fore  it  is  manifeft,  that  the  Fluxion  of  the  Ordi¬ 
nate  of  the  Cycloid  Q^M,  vi^.MS,  is  equal  to 
the  Aggregate  of  the  Fluxions  of  the  Arch  A  P, 
and  the  Right  Sine  P  Qj  that  is,  m  S  ~  P  p  - f- 

r  x  —  .r  x  r  x  zrx  —  xx 
P°  —  '  ~y~~  -T.y  —  J2~r  ,  and  con- 


CQNS  E  CT  A  BJ  III. 

The  Space  comprehended  between  the  Chord 
A  C  and  the  Curve  A  MC,  is  equal  to  the  A- 
reaof  the  Semi  circle  APB.  For  AMCB  is 
equal  to  -J-  Parallelogram  A  C,  and  the  Triangle 
A  C  B  is  equal  to  ~  Parallelogram  A  C  -}  there¬ 
fore  the  Space  A  MC  A  is  equal  to  Parallelo¬ 
gram  A  C,  which  is  equal  to  the  Area  of  the  Se¬ 
mi-circle  APB,  and  the  Space  A  M  C  A  is  e- 
qual  to  the  Space  AMCX =  i  the  inferib’d  Tri¬ 
angle  ACB. 

*  r  -s  A  P  f  ji,  f  -  «  t  1  .  -  .vi^ 

CONSECTAJ^T  IV. 

Though  the  Quadrature  of  the  whole  Cycloi¬ 
dal  Space,  or  any  indefinite  Portion  thereof,  de¬ 
pends  on  the  Quadrature  of  the  Circle  •  yet  an 
infinite  Number  of  Segments  of  the  Vulgar  Cy¬ 
cloid  may  be  fquar’d  without  fuppofing  the 
fame. 

Let  E AG  be  a  Vulgar  Cycloid,  the  Bafe 
E  G,  and  A  B  the  Axis,  and  the  generating  Cir¬ 
cle  APB.  I  fay,  if  the  Point  g^be  taken  atplea- 
fure  in  the  Axis  A  B,  and  if  C  D  be  taken  equal 
to  A  and  the  Ordinates  D  M,  QN,  and  the 
Line  M  N  conneding  their  Extremities  be 
drawn,  the  Segment  of  the  Cycloid  M  EN  M 

—  Redangle  Triangle  PBD-^r  Redangle  Tri¬ 
angle  RB£. 

Draw  O  A  El  parallel  to  the  Bafe,  and  NO, 
ME.  parallel  to  the  Axis  AB,  and  draw  the  Ra- 
dij  CP,  CR. 

%  1 

Firft,  If  the  Ordinates  DM,  Q^N  be  on  the 
contrary  Sides  of  the  Axis  AB,  then  the  Seg¬ 
ment  MeMN  is  equal  to  the  Trapezium  MKJO  N 

—  Trilineal  Figures  AK^M  and  AON.  Now 


■x 


lequently  the  Redangle  Fy  is  equal  to  F  M  x 
•  •  •  • 
zrx  —  x  x  zrx  x  ■ —  xx  x 

My. 


X  x 
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V; 
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x  *  zr  x  —  x  x  —  to  the  Fluxion  of  the  Area 
AMF.  But  the  Fluxion  of  the  Portion  of  the 

Circle  A  P  <^~  x^zrx-xx-,  therefore  the 
Area  AMF  and  the  correfponding  Portion  of 
the  Circle  A  P  are  always  equal. 

C  O  NS  ECT  A  I. 

The  Parallelogram  AC  is  equal  to  the  Semi¬ 
periphery  A  PBx  AB  —  Four  times  the  Semi¬ 
circle  AP  BA,  and  the  Complement  of  the  Cy¬ 
cloidal  Space  AMCB  to  the  Parallelogram,  vi~. 
AMCX  is  equal  to  the  Semi-circle  A  P  B  A 
therefore  the  Area  of  the  Semi-cycloidal  Space 
A  M  C  B,  is  equal  to  three  times  the  Area  of  the 
Semi-circle  A  P  B  A. 

C  O  N  S  E  C  T  A  BT  II. 

The  Cycloidal  Space  AMCB,  is  to  the  Cir- 
ciimfcrib’d  Parallelogram  A  C,  as  3  is  to  4. 


the  Trapezium  M  R  O  N,  is  =  \  M  R  +  i  N  O 
*  K  O  -  (becaule  NO  is  ==  A  —  C  D,  and 
FfM  —  AD)  {  C  A  X  ICO  —  .KC  AX  A  Kl- |- 
i  C  A  x  A  O.  And  by  the  Property  of  the  Cy¬ 
cloid,  4 -AC  x  AK.  is  =  \CA  x  Arch  ~AP  "- f-  P  D 
—  Sedor  AC  P  -J-  Triangle  BCP  —  Sedor 
A  BP.  In  like  manner  it  may  be  demonftrated, 
that  tC  A  x  AO  is  —  Sedor  A  B  Rj  therefore 
the  Trapezium  M  R  O  Ar  is  equal  to  Two  Sec¬ 
tors  PB  A~  I^B  A.  But  (by  the  known 
the  Property  of  the  Cycloid,  the  Trilineal  Fi¬ 
gure  A  R  M  is  equal  to  the  Segment  of  the 
Circle  A  D  P,  and  the  Trilineal  Figure  A  O  N 
is  equal  tQ  the  Segment  A  QR ;  therefore  if  from 
the  Trapezium  M  K^O  N  the  Trilineal  Figures 
A  KIM,  AON  be  fubftraded,  and  if  Irom  the 
Sedors  P  B  A,  RB  A,  the  Segments  A  DP 
AQE.  be  fubftraded,  there  will  remain  the  Seg¬ 
ment  of  the  Cycloid  Me  N M  equal  to  the  Tri" 
angles  PB  D  -p  B &R. 

Secondlv- 
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Secondly,  But  if  the  Ordinates  gJV,  DM  be 
on  the  fame  Side  of  the  Axis  A  B,  then  the  Seg¬ 
ment  of  the  Cycloid  M  e  N  M  —  Trapezium 
MJ^ON  r\-  Trilineal  Figure  AON  —  1  riline- 
al  Figure  A  K^M.  Now  the  Trapezium  MKfiN 

— TmJC^-Ft0  Nx  OK-iCAxAK’- 

±CA*  AO~  Sed  or  PBA  —  Sedor  B^B  A ; 

✓ 


therefore  if  we  fubftitute  the  Circular  Segments 
AD  P,  A  g^R  in  the  place  of  the  Trilineal  Spa- 
ces  AKiM,  AO  N,  we  fliall  have  the  Cycloidal 
Segment  Me  N  M  =  Sedor  PBA  —  bedor 
B^B  A  -+-  Segment  A  g^R, —  Segment  A  D  P  — 
Redangle  Triangle  P  B  D  —  Redangle  Trian¬ 
gle  RB& 

5.  If  the  Points  D  and  ^coincide,  then  it  is 
manifeft  that  B  D  or  and  the 

Chord  MN  is  perpendicular  to  the  Axis  A  B , 
and  the  Segment  Me  A  NM  will  be  equal  to 


an  Equilateral  Triangle  infcrib’d  in  the  Genera¬ 
ting  Circle,  and  Space  M  P  B  A  M  will  be  equal 
to  three  times  the  Area  of  the  Triangle  CPF. 
Which  was  firft  difcover’d  by  the  Excellent  Mr. 
Hugens. 


6.  But  if  the  Point  D  fall  in  the  Center,  then 
g^willbein  A,  and  the  Segment  MeNM  will 
degenerate  into  that  which  the  Celebrated  Mr. 
Leibnit^ firft  fquar’d  without  having  recourfe  to 
the  Area  of  the  Circle.  And  the  faid  Segment 
MeNM  will  be  equal  to  the  Redangular  Tri¬ 
angle  P  B  D  =  L.  the  Square  of  the  Radius. 


7.  And  to  fquare  an  infinite  Number  of 'Sec¬ 
tors  of  the  Cycloid  :  Affume  any  Point,  g^,  in 
the  Axis  A  B ;  and  draw  the  Ordinate  M  Q^N , 
and  take  C  D  ~  AQ^;  and  draw  the  Lines  D  M, 
DN:  Then,  I  fay,  the  Sedor  of  the  Cycloid 
DM  AND  is  equal  to  the  Ifofceles  Triangle 
p  b  R.  For  the  Sedor  of  the  Cycloid  DMAD 
is  equal  to  the  Trapezium  D  M  f^A  D  —  Trili¬ 
neal  Figure  A  K.M.  But  the  Trapezium  DMK)A 

is  — FTg .FFZgF  AK~  t  AC  XAIQ  — 

i  AC  x  Arch  A  P  -|-  P  to  the  Sedor  P  B  A, 
and  the  Trilineal  Figure  A  K^M  is  equal  to  the 
Vol  II. 


Segment  A  P  therefore  the  Sedor  of  the 
Cycloid  DMAD  is  equal  to  the  Triangle 


P  B  and  confequently  the  Sedor  of  the  Cy¬ 
cloid  D  M  A  N  D  is  equal  to  the  Ifofceles  Trian¬ 
gle  FPR. 


8.  And  as  we  have  thus  fquar  d  an  infinite 
Number  of  Cycloidal  Segments  and  Sedors,  fo 
an  infinite  Number  of  Cycloidal  Zones  (yi%. 
Spaces  comprehended  between  the  Pcrtion  of  the 
Curve  M  N ,  the  Portion  of  the  Axis  gJD,  and 
the  Ordinates  QiV,  DM)  may  be  fquar’d  from 
the  fame  Principles  t  For  if  weconfider  that  the 
External  Space  A  K^M  is  equal*  to  the  Segment 
of  the  Circle  A  P  D,  and  that  A  P  =  MP,  we 
may  find  the  Value  of  any  Cycloidal  Space  in 
Redilineal  Figures  and  Circular  Segments,  and 
therefore  if  it  be  requir’d  that  the  faid  Cycloi¬ 
dal  Space  fhou’d  be  fquarable,  it  is  plain  that  thofe 
Terms  which  confift  of  Circular  Segments  muft 
deftroy  one  another,  and  confequently  be  put  — 
o  j  from  which  Suppofkion  the  Quantities  which 
were  aflum'd  at  firft  may  eafily  be  deterhiin’d. 
Ex.gr.  Let  it  be  tequir’d  to  determine  the  Right 
Lines  C  g^,  C  D  in  the  Axis  A  C,  fo  that  the 
Cycloidal  Zone  D  MNQ^  be  fquarable.  Suppofe 
A  C  —  a,  C  g^—  xy  CD  =  *,  DP 

—  y,  A  B  or  N  R  u,  A  P  or  M  P  —  e  •  then 
the  Sedor  AC  \  —  i-a  u,  and  the  Sedor  A  CP 


—  T  a.  c,  and  confequently  the  Segment  AQJ^t 
or  the  Figure  AON ,  is  ~  A  C  R  —  C  &R  ~ 
t  a  u  ipx;  and  the  Segment  A  DP,  or  the 
Figure  A  K^M,  is  —  AC  P  ~  C  P  D  —  ^ac  — 
?  q  4.  But  the  Cycloidal  Segment  A  O  N  is  = 
0.0  —  AON  =  £0  _  ^R  —  aQ^xl 

g.R  -1-  1(N  A  g^Fv  ~  A  g^R~-HFR 

A  g^R n  —  x  x  p  -4-  u  —  1  a  u  -j-  ip  x  — 
a  p  yp  x  — »  ~  a  u  —  xu. 

And  in  like  msnnejr  the  other  Segment  ADM 

And  conlequently  the  Zone  D  M  N  g^=  ADM 
”  A  gJV  is  —  a  q  —  ■£■  q\  —  ap  -j-  \p  x  -h 
t  7  cr  K  c  r  <*-  u  -i-  x  «• 

\V  hence  it  appears,  that  the  Four  firft  Mem- 
oers  confift  of  Redilineal  Figures  only,  and  that 
the  other  Terms  affeded  with  u  and  c,  hinder  the 

^  2  Zone 


/ 


\ 


♦ 


I 


CYC 


«- ■■■- - — — - — 0* —  —  ■■■— 

Zone  from  being  lquarable.  Whence  it  is  evi¬ 
dent,  that  if  we  fuppofe  the  Terms  affetfted  with 
u  and  c  mutually  to  deftroy  one  another,  then  the 
Cycloidal  £one  D  MN  £*  will  be  =  a  q  — 
y  q  K  —  a  p  -1-  ~  p  x.  And  the  remaining  Terms 
muft  be  =  o,  that  is, '  ~  a  c  —  3  c  —  \a  u~\- 
x  u  "  o  3  and  if  we  fuppofe  the  Ratio  of  c  to  u 
be  given  fthat  is,  as  one  Number  is  to  another, 
that  fo  one  Arch  being  given,  the  other  may  be 
conftrudted  Geometrically)  we  may  deftroy  the 
Quantities  c  and  u,  and  find  the  Relation  be¬ 
tween  ^  and  x.  V.  gt-  If  it  be  ui  c  ..  i  .2, 
then  the  Equation  i  a  c  —  ~  a  u  -f-  x  u 

rr:  o,  becomes  a  —  i  %  —  *  a  x  =  o  3  and 

a  ~\-  z  x  . 

conlequently  *  =  —  ~  .  And  if  u :  c  : :  1 

Z  a  zx  * 

:  3,  then  *  = - - - ;  or  if  it  be  u :  c  : : 


,  :  4,  then  *  =  in  the  fame 

Progreffion 

And  to  find  the  Value  of  *  in  other  Terms  3  it 
we  fuppole  C  g.  the  Sine  Complement  of  the 
Arch  A  R  to  be  given,  then  C  D  the  Sine  Com¬ 
plement  of  Double,  Triple,  Quadruple,  &c,  that 
Arch  may  be  found  by  Common  Algebra.  There- 

fore  if  cbe  =  2«,  then  *  =  —  — —  5  if  * 


4  a:3  — -  3  4  4X 

=  3 «. then  3;  =  — z. - J 

8  a4  —  8  a  a  xx  -1~ 

4  uy  then  K  = 


or  if  c  = 
and 


comparing  thefe  Values  of  $  with  thofe  formerly 
found,  we  may  find  the  Value  of  a-  in  any  Sup. 

a  2  x 

pofition.  V.g .  If  c  be  =  2  uf  then  %  =  ^  ~ 


z  x  x  —  a  a 


and  confequently  8  a  a  —  z  ax 


"  5  a  a.  Whence  a  is  —  |  a  -l-  »J^aa  ~\~da  a 


—  4  4  "V  V  Vi  a  a  —  t  4  t  4  V41  • 

Hence  it  is  manifeft,  that  if  C  ^  be  taken  — 
\a-\-  \a  vV-  And  if  the  Ordinate  QN  be 
applied  to  the  Axis  in  the  Point  Q^,  and  if  the 
'  Arch  RP  betaken  =  A  R,  and  the  Ordinate 
M  P  D  be  drawn  3  then  the  Cycloidal  Zone 
DM  N  £>*  will  be"  a  q  —  \  qK  —  4  T  *T  t  p  x 
"  the  Rectilineal  Triangles  C  A  P  -h  D  A  P  — 
C  ^  R  —  A  &R. 

And  thus  an  infinite  Number  of  Cycloidal  T^ones 
may  be  determin d,  which  admit  of  a  Quadra¬ 
ture,  when  the  Proportion  between  the  Arches 
A  R,  R  P  k  express'd  in  given  Numbers. 


[f  the  Curve  Line  AMD  be  a  fimple  Semi- cycloid, 
whofeBafe  B  D  is  equal  to  the  Semi-periphery  of 
the  Generating  Circe  BE  A.  ‘Tis  required  to 
find  the  Value  of  the  fiay  of  the  Evoluta  M  C. 


Suppofe  AP  "■  x,  P  M  —y,  the  Arch  A  E 
=  u,  and  the  Diameter  A  B  =  2  a  3  then,  by 

the  Property  of  the  Circle,  PE  is  —  V  z  n  x  ISfy 

and  by  the  Property  of  the  Cycl.jr=:#-f  **; 

.  •  4  A  -  XX 

therefore  y—  «  •+-  "  Buc  *  C(lual 

y(iax  —  xx 


Via 


ax  •  2  ax  —  aa 

,  therefore  y  ~  — - - — 

V z  ax  •—  A  A 

2  a  —  x 


x  —  AA 

2  a  —  a 


V  z  ax  — 


"XX 


XX 


V XX  ^la  — 


’  ».»»»*  .113  •  ■  »  m  m  m  t*  m  « 


»  r  /  — — - 

{dividing  by  V 2  a  —  x)  x  X  - - $  whence 


y  "  (fuppofing  x  invariable) 


a  x1  y/  x 


xVza  — 


a  x J 


_ — ;  3  and  fubftituting  this  Value  in 

A  V  z  ax  -  AA 


A1  yz  \f  'x1  — \-y* 

the  General  Theorem 


,  or 


x'-fyf* 


—  a  y 


we  fhall  have  (becaufe  y 


*  V 24— A  \ 


xy 


p  v 


2  a  .v2 


*  V'8-^  V-: ~  xxjiax  —  xx 

V  Xi  -  V  X*  ^ 


—  xy 

\P-]  xxsfzax  —  xx  \J- 


—  xy 

/8  ai 
x 


a  a* 

\6  xi  —  8  ad  x+ 


a 


zV  4.  a  a  —  za  x  "  MC  "  (2 s  E  P  q  -P-  P  B  q 
"  2  EB)  =  2  MG  ,  becaule  M  C  perpendi¬ 
cular  to  the  Curve  in  the  Point  M  is  parallel  to 
the  Chord  B  E. 


CONSECTAB^T  I. 

If  a  be  fuppofed  "  o,  then  is  A  N  "  zV 4.  a  a 
r=  4  4  —  to  the  Ray  of  the  Evoluta  in  the  Ver¬ 
tex  A  •  and  if  we  fuppofe  a  =  2  a,  then  M  C 

—  z  V 4  a  a  —  4  a  a  =  o,  that  is,  the  Ray  of 
the  Evoluta  in  D}  is  equal  to  nothing  3  and  in  A 

.if 


c  y  c 


ic  is  equal  to  twice  the  Diameter  of  the  genera¬ 
ting  Circle  ;  and  hence  ’tis  evident,  that  the  E- 
volnta  begins  in  D  and  ends  in  N,  lo  that  B  N 
is  =r  B  A.  \ 

CONSECTA  B^T  II. 

The  Evoluta  DCN  is  a  Semi-cycloid  equal  to 
the  given  Semi-cycloid  DMA:  Compleat  the 
Parallelogram  B  S,  and  on  the  Diameter  D  S 
defcribe  the  Semi-circle  D  I S,  and  draw  D  I 
parallel  to  M  C  parallel  to  E  B  ;  then  is  the  An¬ 
gle  B  D  1  =  E  B  D,  and  confequently  the  Ar¬ 
ches  D  I,  B  E  are  equal  ;  but  £B  =  MG- 
G  C  ;  therefore  GC  =  DI,  and  if  IC  be  drawn,  it 
will  be  equal  and  parallel  to  D  G.  Now  by  the 
Nature  of  the  Cycloid  DG  -  Arch  EB  Arch 
D  I;  therefore  IC  is  =  Arch  D  I,  and  come- 
quently  the  Evoluta  DCN  is  a  Semi-cycloid, 
whofe  Bafe  is  S  N  -  t  the  Periphery  of  the  Ge¬ 
nerating  Circle  D  I  Si  that  is,  the  Evoluta  is  e- 
qual  to  the  given  Cycloid,  and  the  fame  with  it, 
only  placed  in  a  contrary  Pofition. 

CONSECTA  RT  III. 

The  Length  of  the  Curve  of  the  Cycloid  DC  N 
is  =  z  A  B  ( —  twice  the  Diameter  of  the  Ge¬ 
nerating  Circle)  and  any  Portion  of  the  Cycloid 
as  DC  is=iCG  =  iD  1=  twice  the  cor- 
refponding  Chord  in  the  Generating  Circle. 

Another  Solution. 

The  Length  of  the  Ray  of  the  Evohita  M  C 
sna y  be  determined  without  any  Calculation , 
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>  i  j 
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thus:  Draw  another  Perpendicular,  m  C,  infi¬ 
nitely  near  the  former,  and  another  Ordinate  me 
parallel  to  M  E,  and  another  Chord  B  e •  and  on 
the  Centers  C  and  B  defcribe  the  Jirde  Arches 
G  Hy  E  F;  then  the  Rectangular  Triangles  G  Hgf 
EFe  will  be  fimilar  and  equals  for  Gg  is  r~ 
Ee  (becaufe  B  G  or  M  E  is  —  Arch  ^£>and 
B  g  or  me  is  —  Arch  Ae)  and  Hg  or  mg 
~~  MG~  F  e  or  Be —  B  £,  and  (47  Elem. 
1 .)  GH  -  E  F.  Now  the  Angle  M  C  m  is  — 
EB  c  ( becaufe  the  Perpendiculars  M  C,  mC 
are  parallel  to  the  Chords  E  B,  e  B,  and  GH,  EF: 
The  Arches  that  meafure  thofe  equal  Angles  are 
equal,  therefore  the  Radii  C  G,  E  B  are  alfo  e- 
qual,  and  confequently  M  G  is  =  G  C  ;  whence 
’tis  evident,  that  the  Ray  of  the  Evoluta  M  C 
is  =  twice  the  Chord  B  E  —  2  M  G. 

CONSECTA  I{T. 

We  have  proved  before,  that  the  Area  of  the 
Cycloid  is  triple  the  Area  of  the  Generating  Cir¬ 
cle  :  This  Truth  may  be  proved  from  other  Prin¬ 
ciples,  as  thus  ;  the  Space  M  G  g  m,  or  the 
Trapezium  MGHm  (the  Difference  being  in¬ 
comparably  little)  is  ,=  ±Mni  -b  i  G  H  x  MG 
rr  1  G  H  x  MG  —  \  E  F  x  BE ,  that  is,  the 
Trapezium  M  G  gm  is  =-  three  times  the  Sec¬ 
tor  E  B  F  or  E  B  e;  therefore  the  Sum  of  all 
the  Trapezia,  vi%.  the  Cycloidal  Space  MGB  A 
is  equal  to  three  times  the  Sum  of  all  the  Trian¬ 
gles,  vi%.  the  Circular  Space  B  E  2^A  j  and  the 
whole  Cycloidal  Space  A  MD  BA  is  =  thrice 
the  Area  of  the  Semi-circle  A  E  B  A. 
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If  the  Curve  AMD  be  a  Semi-cyloid  defcrib'd  by  the  Revolution  of  the  Semi-circle  AEB,  on  the  Pe¬ 
riphery  of  another  immovable  Circle  B  D  G.  ’T is  requir'd  t0  defcribe  the  Evoluta  of  the  [aid  Curve ; 


The  Movable  or  Generating  Circle  may  be 
fuppoled  to  move  either  on  the  Convex  or  Con¬ 
cave  Side  of  the  Periphery  of  the  ^immovable 


Circle;  and  [when  the  Semi*  circle  AEB  comes 
into  the  Polition  MG  B,  in  which  Pofition  it 
touches  the  Bafe  B  D  in  G,  and  the  defcribing 

Point 


CYC 


CYC 


Point  A,  is  in  M,  in  the  Curve  of  the  Cycloid  ; 
then,  from  the  Genefis  of  the  Curve,  I  infer, 

N  '.',k . OW  * 

1.  The  Arch  G  M  is  Arch  G  D,  and  the 
Arch  G  D  of  the  movable  Circle,  is  equal  to 
the  Arph  G  B  of  the  immovable  Circle. 

2.  M  G  is  perpendicular  to  the  Curve  AMDy 
for  if  we  confider  the  Semi-circumference  MGB 
or  A  E  By  and  the  Bafc,  B  G  £>,  as  being  com¬ 
pos’d  of  an  infinite  Number  of  little  {freight  Lines, 
and  every  one  in  one,  equal  to  the  correfponding 
one  in  th'pothef,  ’twill  bemanifeft,  that  the  Semi¬ 
cycloid  AlAD  is  compofed  of  an  infinite 
Number  of  Circular  Arches,  which  have  for 
their  Centers  all  the  Points  of  Contact  G  luc'cef- 
lively,  and'are  all  deferib’d  by  the  fame  Poinr  M. 

3.  If  oh  O,  the  Center  of  the  immovable 
Circle'  the*  Concentrick  Arch  M  E  be  deferib’d, 
then  the  Arches  of  the  movable  Circle,  vi%  M  G, 
E  B  will;  fee  equal,  and  alfo  the  Chords  M  G 
and  EBy  and  the  Angles  OGM,  OBE  will 
be  equal  between  themfelves ;  for  in  the  Triangles 
O  K.M,  O  JK^Ey  the  Three  Sides  of  the  one  are 
equal  to-  the  Three  Sides  of  the  other  refpedtive- 
ly  ;  therefore  the  Angles  M  K^O  is  ~  E  f^O, 
and  the  Arch  Af  G  is  =  Arch  E  B,  and  the 
Chord  MG  is  —  Chord  E  B,  and  K(G  M  is 

—  K^B  tp,  and  confequently  0  G  M  is  OBE. 

1  \ 

Thefe  things  being  premis’d ,  let  m  C  be 
drawn,  perpendicular  to  the  Curve  A  M  D,  and 
infinitely  near  MC;  draw  alfo  another  Concen¬ 
trick  Arch  m  e,  and  another  Chord  Be ;  and 
on  the  Centers  C  and  B  deferibe  the  Arches  G  H, 
EF :  Then  the  Re&angular  Triangles.  G  H gy 
EF  e  are  equal  and  fimilar ;  for  G  g  or  D  g  — 
D  G  —  E  e,  or  the  Arch  Be  —  Arch  BE; 
and  H  g  or  m  g  — MG  is  —  Fe  or  Be  —  BEf 
and  confequently  the  little  Arch  G  H  is  —  Arch 
E  F  ;  whence  it  follows,  that  the  Angle  G  C  H  is 
to  the  Angle  E  B  F,  as  B  E  is  to  C  G  :  It  re 
mains  therefore  to  find  the  Proportion  between 
thofe  Angles,  which  we  may  do  in  this  man¬ 
ner: 

Having  drawn  the  Radii  O  G,  O  g,  K^E,  JtQe, 
fuppofe  O  G  or  O  B  —  b,  K^E  —  a,  ’tis  evident 
that  the  Angle  E  B  e  is  —  O  B  e  — ^  O  B  E  for 
OBE  —  OB  e)  —  O  G  m  —  O  G  M  (or  OGM 

—  OGm)  —  (having^drawn  G  L,  G  ^parallel 
to  C  my  O  g)  LG  M- f-  OGV =  GCH+-GOg  ; 
therefore  the  Angle  G  C  H  is  —  Angle  E  Be 
•jZ-GO  g.  Now  the  Arches  G  g,  E  e  being  e- 
qual,  it  is,  G  O  g  :  E  fge  or  1  E  B  F  : :  f^E 
(a)  :  O  G  ( b ) ;  and  confequently  the  Angle 

G  Og  is  —  2y  EBFy  and  G  C  His  —  (EBF 
±Z  GO g)  —  ^  EBF;  therefore  G CH  : 

E  B  F  (: :  B  E  :  C  G)  ::  — .  :  1,  and  confe- 


CONSECT  A  RJ  I. 

The  Evoluta  begins  in  the  Point  D,  and  tou¬ 
ches  the  Bafe  B  G  D  in  D  ;  lor  the  Chord  G  M 
(the  Third  Term  in  the  Analogy)  vanifhes  in 
that  Point. 

CO  NS  EGT  AR^T  II. 

The  Evoluta  D  C  N  terminates  in  the  Point 
JV,  fo  that  then  O  A  :0  B  :  :  A  B:  BN  :: 
O  A  -F.A  B  (—  O  B)  :  O  B  H-  B  N  f=?  O  N)  ; 
that  is,  O  Ay  OB,  ON  are  continually  propor¬ 
tional. 

C  O  N  S  E  C  T  A \T  III. 

If  the  Arch  of  the  Circle  N  S  Q  be  deferibed 
on  the  Center  O,  1  fay  the  Evoluta  D  C  N  may 
be  deferib’d  by  the  Revolution  of  the  movable 
Circle  GCS  (whole  Diameter  is  G S  B  N) 
about  the  immovable  Circle  N  S  Q;  that  is,  the 
Evoluta  D  C  N  is  a  Semi-cycloid,  fimilar  to  the 
given  Semi-cycloid  AMO  (becaufe  the  Diame- 


ters  A  B,  BN  of  the  movable  Circles,  are  pro¬ 
portional  to  the  Radii  of  the  immovable  Circles 
OB,  ON;  for  AB  :  OB  : :  B  N  :  0  N)  and  in 
an  inverted  Pofition,  having  its  Vertex  in  Dj  for 
fuppofe  the  Diameters  of  the  movable  Circles  to 
be  in  O  T  (drawn  at  pleafure  from  the  Center  O) 
it  will  pals  through  the  Points  of  Contadf  S  and 
G  ;  then  if  we  fay,  A  B  or  TG  :  BNor  GS  :: 
MG  :  G  C,  the  Point  C  will  be  in  the  Evoluta, 
(by  Conftru&ion)  and  in  the  Circumference  of 
the  Circle  GCS  ( Prop  31.  Elem.  3.  Prop.  6.  E- 
lem.  6.)  becaufe  the  Angle  GMT  being  a  Right 
Angle,  the  Angle  GCS  is  fo  alfo  ;  and  becaule 
M  G  T  =  C  G  Sy  therefore  the  Arch  TM  (  — 
GB)  C  S  ::  GT  :  GS  ::  OG  :  OS  ::  G  B : 
NS  ;  therefore  the  Arch  CS  is  —  Arch  NS  ; 
ergo ,  &c. 


quently  the  unknown  Quantity  C  G  is 
B  El  Which  gives  this 


b 

b  —  za 


CONSTRUCTION. 


Say,  as  O  A  (h  4^2  n)  :  O  B  (b)  ::  B  E  or 
MG  :  Gc  ;  then  the  Point  C  will  be  in  the  Evo¬ 
luta  requir’d. 


1  #  .  ‘ 

CONSECTART  IV. 

Hence  tis  evident,  that  the  Portion  of  the 
Curve  of  the  Cycloid  DC  is  —  Right  Line  C My 
and  confequently  that  D  C  :  Tang.  GC  ::  AB 
-+  BN  :  B  N  ::  O  B  O  N  :  O  N ;  that  is, 
the  Sum  (or  Difference)  of  both  Diameters  fof 
the  movable  and  immovable  Circles)  is  to  the 
Semi-diameter  of  the  immovable  Circle,  as  D  C 

j.s 


C  Y  C 


CYC 
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is  to  the  Tangent  C  G  ;  tor  the  Triangles  C Mm,  \ 
C  G  H  are  fimilar,  therefore  M  m  :  G  H  or  E  F 
: :  MC  :  GC  : :  (by  Conftrudt.)  O  A  0  B 
(lb-*'  la)’.  ( See  Fig.  1.  in  Page  the  lajl  but  one.) 
O  B  {h)  and  confequently  the  Sum  of  all  the’  Mm 
or  the  Portion  of  the  Cycloid  A  M,  is^  to  the 
Suite  of  all  the  E  F,  or  Chord  A  E,  or  Tangent 
T  M,  as  0  A  -b  O  B  is  to  O  B  ;  whence  ’tis  evi¬ 
dent,  that  O  B  :  O  A  -[-  O  B  (—  lO  t\)  •  -  A 
B:AMD,  and  O  B  :  iO K  : :  A  B  —  AEr. 
DM  :  :  twice  the  Verfed  Sine  of  -*  the  Angle 
M  f^G  or  E  l^B  i  the  Portion  of  the  Curve 

■  DM 

And  becaufe  it  is  AM:  Tang.  TM  ::  O A 
-]-0  B  :0  B  ;  therefore  in  the  Vulgar  Cycloid, 
AM:  Tang.  TM::  2:1. 

CONSECTAI^T  V. 

The  Trapezium  M  GHm  is  —  1GH-+-  \Mm 

x  MG,  but  C G  ( =  7~— I~  M  G  :  CM 

lb~+  la  lb  rt  2 a 

— -  MG)  ::GH :  Mm  =  —,—GH j 

v  b  la  b 

therefore  (becaufe  G  H  is  ~  E  F,  and  M  G 

3  b  -**  2  a 

—  E  B)  MG  H  m  is  ==  - X  EF  X  EB  j 

that  is,  the  Trapezium  MG  Hm:  correfponding 
Triang.  E  B  F  ::  3  b-+  2a  :b.  And  becaufe 
the  Proportion  univerfally  obtains,  *tis  evident, 
that  the  Cycloidal  Space  MG B  AM  ( See  Fig. 
2.  in  Page  the  lafi  but  one)  (comprehended  under 
the  Right  Lines  MG,  A  B,  the  Bafe  G  B,  and 
the  Portion  of  the  Curve  A  M)  is  to  the  corre¬ 
fponding  Segment  of  the  movable  Circle  B  E  ^ 
A  B,  as  3  b  2  a  is  to  b  •  and  the  whole  Cy¬ 
cloidal  Space  AM  D  B  A  is  to  the  Area  of  the 
Semi- circle  A  EB  A,  as  3  b  2  a  is  to  b. 

CONSECTA^T  VI. 

If  we  imagine  O  B,  the  Radius  of  the  immo¬ 
vable  Circle,  to  become  infinite,  the  Arch  BG  D 
will  become  a  {freight  Line,  and  the  Curve 
A  M  D  will  be  rhe  Vulgar  Cycloid  ;  and  in  this 
Cafe  A  B,  the  Diameter  of  the  movable  Circle, 
is  —  o,  in  refpedt  of  that  of  the  immovable  Cir¬ 
cle  :  YV  hence,  1 .  becaufe  b  ^  2  a  is  —  b,  it  is 
MG  :  GC  ::  b  :  b  ;  that  is,  M  G  is  -  G C,  and 
confequently  if  B  N  be  taken  —  A  B,  and  N  S 
be  drawn  parallel  to  B  D,  the  Evoluta  DC  N 
will  be  generated  by  the  Revolution  of  a  Circle 
(on  the  Bafe  NS)  whole  Diameter  is  —  BN. 

2.  The  Portion  of  the  Cycloid  A  M,  is  to  the 
correfponding  Chord  of  the  Circle  A  E  :  :  zb  : 
b  ;  this  is  evident  from  §.  4.  of  Hayes's  Fluxions. 

3. The  Space  MG  B  A  is  to  the  Segment  B  E  Z^A 
::  3  b  :  b  ;  which  is  alfo  evident  from  §.  5.  of  the 
fame  Book. 

CONSECTAIiT  VII. 

The  Length  of  the  Semi-cycloitiai  Curve  is 
proportional  to  the  Redangle  B  IQ  O,  if  the  Se¬ 
mi-diameter  of  the  immovable  Circle  be  the 
fame.  Let  B  A  be  the  Diameter  of  one,  and 
Ba  the  Diameter  of  another  movable  Circle; 
and  let  OB  bt  the  Radius  of  the  immovable 
Circle  common  to  both  :  Then,  by  §.  4. 

O  B  :  0  A  ~ir  O  B  ::  A  B  :  A  M  D, 


And  OB  :  Oa  -\-  oB  ::  aB :  amd; 

And  by  Proportion  ofT  OA  4-  OB  :  Oa  -j-  OB  : 

Equality  and  Div.  f  aB  x  AMD :  AB  x  amd 

That  is,  lOK^  :  2  ok,::  aB  x  AMD :  AB  x  amd 

Whence  01 C x  AB  :  ol^x  a  B  ::  AMD  :  amd ; 

And  dividing  by  2,  BKJO  :  Bkp  : :  AMD  :  amd. 
Q.  E.  D. 

CONSECTA^T  VIII. 

Becaufe  the  Arches  G  D,  GM  are  always  e- 
qual  between  themfelves,  it  follows  that  the  An¬ 
gle  DOG  :  Ang.  G  K.M  ::  G  K:  O  G ;  there¬ 
fore  if  the  Point  D  ( where  the  Cycloid  begins) 
the  Radii  O  G,  G  and  the  Point  of  Contad 
G  be  given,  the  Polition  of  the  Point  M,  which 
deferibes  the  Cycloid,  is  found  by  drawing  the 
Ray  IC  M,  fo  that  G^.'GO  : :  DOG  :G  J^Af ; 
and  all  the  Points  of  the  Curve  AMD  may  be 
determin’d  Geometrically,  when  the  Proportion 
between  rhe  Radii  O  G,  G  can  be  exprefs’d 
in  Numbers  ;  and  confequently,  in  that  Cafe, 
this  Cycloid  k  a  Geometrical  Curve,  and  the  laid 
Cycloid  is  a  Tranfcendent  (or  Mechanick)  Curve, 
when  the  Relation  of  OG  toO^  cannot  be  ex¬ 
prefs’d  by  any  finite  Number  of  Terms. 

CONSECT^AT  IX. 

If  in  Concenrrick  Spheres  fimilar  Cycloids  be 
deferib’d,  their  Perimeters  will  be  proportional 
to  the  Semi- diameters  of  the  faid  Spheres. 

CONSECTAI^r  X. 

And  becaufe  the  Length  of  the  Curve  of  the 
Cycloid  AMD  is  proportional  to  the  Re&angle 
B  K.O,  ’tis  plain,  that  in  Vulgar  Cycloids  the 
Curve  is  proportional  to  the  Diameter  of<  the  Ge¬ 
nerating  Circle. 

S  C  H  O  L  I  V  M. 

By  help  of  fuch  Principles  as  thefe,  the  Great  Sir 
Ifaac  Newton  has  advanced fever al  wonderful 
Cmclufions  concerning  the  more  ex  aft  measuring 
of  Time  by  Pendulums  :  As  forlnftance, 

1.  If  within  the  Globe  BGD  the  Cycloid 
D  A  ^  be  deferib’d,  being  brfe&ed  in  A,  and  ter¬ 
minating  in  the  Surface  of  rhe  Globe  in  D  and  O 
and  if  O  A  be  produc’d  (bifedfing  D  Q  in  B) 
unto  N  fo  that  O  A,  0  B  ON~znd  the  Globe 
NS  be  defenb  d  on  the  Center  O,  and  the  Semi- 
cycloids  NO,  N  O  be  deferib’d  within  the  faid 
Globe  ;  then  a  Pendulum  fufpended  to  the  Point 

N,  and  equal  to  N  A,  will  vibrate  in  the  Cycloid 
D  A  0  the  fame  being  deferibed  by  the  Evoluti- 
on  of  the  Cycloidal  Cheeks  N  D,  N  O  And 
thus  a  Pendulum  may  be  made  to  vibrate  in  any 
luch  given  Cycloid. 

2.  If  the  faid  Pendulum  vibrate  in  the  Cycloid 
O  A  by  the  foie  Force  of  its  own  Gravity, 
and  if  the  Force  of  Gravity  in  every  Point  of  the 
Curve  DA  be  as  its  Diftance  from  the  Center 

O,  then  the  Vibrations  (equal  or  unequal)  of  the 
Pendulum,  will  be  performed  in  equal  rimes. 

Let  M  T  touch  the  Cycloid  in  M,  and  draw 
OX  perpendicular  to  MY;  then,  becaufe  rhe 

Force 


A 


GY  C 


Pbrce  of  Gravity  is  as  OMy  it  may  be  refolved 
into  the  Parts  O  X,  M  X.  Now  ’tis  evident,  that 
the  Force  O  Xt  being  parallel  to  the  Thread  P  M, 
has  no  other  Effedfc  but  to  diftend  the  fame,  and  is1 


isr 


totally  deftroyed  by  its  Refiftance ;  therefore  the 
Force  M  X  only  accelerates  the  Motion  of  the  Pen¬ 
dulum  M  in  the  Cycloid,  and  the  Acceleration  of 
the  Pendulum  in  the  Cycloid  is  always  proportio¬ 
nal  to  this  Accelerating  Force.  Now  the  Trian¬ 
gles  OIT,  MGT  are  fimilar,  and  OT  and  G  T 
are  invariable  Quantities  ;  therefore  M  X  is  al¬ 
ways  proportional  to  M  T,  and  M  T  is  proporti- 
lonalto  the  Curve  of  the  Cycloid  MA:  There¬ 
fore  if  Two  Pendulums  NP  M ,  N  pm  be  demit- 
ted  from  M,  m  at  the  lame  Inftant  of  Time, 
they  will  be  accelerated  in  proportion  to  the  Ar¬ 
ches  M  A,  tn  A,  they  have  to  defcribe  ;  and  con- 
fequently  the  Portion  of  the  Curve  which  they  de¬ 
fcribe  in  the  Beginning  of  their  Motion,  will  be 
proportional  to  the  Arches  M  A,  m A;  and  the 
Portions  yet  to  be  defcribed,  or  the  Accelerating 
Forces,  will  be  proportional  to  the  faid  Arches 
M  A,  m  A.  Whence  'tis  manifeft,  that  the  Porti¬ 
ons  to  bedefcrib’d,  being  always  in  the  fame  Pro¬ 
portion  of  M  A  to  m  A ,  muft  vanifh  ar  the  fame 
Time  $  that  is,  the  Pendulums  demitted  from  M, 
m,  at  the  fame  Inftant  of  Time,  and  ddcending 
in  the  Curve  M  A,  mA,  by  the  Force  of  their 
own  Gravity,  will  arrive  in  the  Point  altogether. 
And  again,  If  we  fuppofe  the  Pendules  to  afcend 
from  A  towards  with  the  Velocities  which  they 
have  acquir’d  m  A ,  they  will  then  be  retarded 
every- where,  whereby  the  fame  Forces  which  ac¬ 
celerated  their  Motions  before,  and  confequently 
the  Velocities  of  the  Pendulum’s  Afcending  and 
Defcending  in  the  lame  Arches,  will  be  the  fame, 
and  the  Arches  themfelves  will  be  defcribed  in  the 
lame  Time  5  whence  it  appears,  that  the  whole 
Vibrations,  as  well  as  the  Semi-vibrations,  will 
always  be  Ifochronal. 

3.  And  if  0,  the  Center  of  Attraction,  befup- 
pofed  at  an  infinite  Diftance  from  B,  then  the 
Curve  D  A  (in  which  the  Pendulum  vibrates) 
will  be  a  Vulgar  Cycloid,  and  the  Force  of  Gra¬ 
vity  will  always  be  the  fame  in  all  Places  of  the 
Curve.  And  the  Vibrations  in  this  alfo  will  be  i- 
fochronai,  for  D  BQ^  will  become  a  ftreight  Line, 
and  G  T  and  M  O  will  be  parallel  to  BA: 
Vol  II 
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whence,  if  MO  be  a  determinate  Quantity,  and 
reprefent  the  Force  of  Gravity,  then  M  X;  or  M  f, 
or  MA,  will  reprefent  the  Accelerating  Force  in 
the  Cycloid,  &c.  Ergo . 

The  fame  Excellent  Perfon  hits  enrich  d  this  Theory 
with  many  more  Sublime  Difcovencs ?  whicB, 
for  Brevity  s  fake,  I  omit ;  this  bei  ng  fuff  cient 
to  give  the  unacquainted  Bender  a  Tafie  of  the 
Tdfefulnefs  of  the  DoShine  concerning  the  Refii~ 
fication  of  the  Curves. 

LEMMA . 

In  every  Triangle  B  A  C,  if  the  Angles  ABO, 
A  C  B,  and  CAD  the  Complement  of  the  Ob- 
tufe  Angles  CAB  to  Two  BJght  Angles,  be  infi¬ 
nitely  little ;  I  fay,  they  are  proportional  to  their 

oppofite  Sides  AC,  A  B,  B  C. 

For  if  a  Circle  be  circumfcrib’d  about  the  Tri¬ 
angle  ABC,  the  Arches  AC,  AB,  BAC,  which 
meafure  double  the  faid  Angles,  will  be  infinitely 
little  alfo,  and  confequently  they  will  be  equal  to 
their  Chords  or  Subtendents. 


And  if  the  Sides  AC,  A  B,  BC  of  the  Tri¬ 
angle  A  B  C  be  finite  Quantities,  ’tis  plain  that 
then  the  circumlcrib’d  Circle  muft:  be  infinitely 
great,  that  fo  the  Arches  A  B,  A  C  may  be  infi¬ 
nitely  little  in  refpeeft  of  the  whole  Circumfe¬ 
rence. 

PROP.  XIII. 

If  A  M  D  be  a  Semi-cycloid  deferib'd  by  the  Semi¬ 
circle  B  S  N,  revolving  on  the  immovable  Arch 
B  G  N ,  fo  that  the  Evoluta  or  Arches  B  G,  B  G 
be  always  efual  to  one  another  ;  and  if  A,  the 
Point  which  deferibes  the  Curve,  be  in  the  Diame¬ 
ter  B  N,  within  or  without  the  Periphery  of  tbs 
movable  Circle  :  'Tis  requir'd  to  invefligate  the 
Value  of  the  Ryiy  of  the  Evoluta  M  C, 

Imagine  another  Perpendicular  mg  infinitely 
near  MG,  interfering  M  G,  pioduced  in  C,  the 
Point  requir’d.  Draw  the  Right  Line  G  m,  an £ 
take  G  g  on  the  moyable  Circle  r=  Gg  on  th® 
immovable  Circle,  (fee  the  following  Fig.)  and 
draw  the  Lines  Mg,  I g,  O  g.  Now  if  we, 
confider  the  little  Arches  Gg,  Gg  as  perpendicu¬ 
lar  to  the  Radii  A^g,  O  g,  then  ’tis  manifeft  thar 
the  little  Arch  G  g  of  the  movable  Circle  falling 
on  the  Arch  Gg  of  the  immovable  Circle,  the 
Point  M  will  fall  on  m,  fo  that  the  Triangle  C  Mg 
will  exactly  cover  the  Triangle  C  Mg  :  Whence 
it  is  evident,  that  the  Angle  MGm  is=.g  G  g 

=  (becaufe,  adding  to  both  the  fame  Angles  KfGg, 

0  Gg,  their  Sum  will  be  equal  to  Two  Right 
Angles)  ~  G  IQg  ~\-  G  O  g. 

Now  if  we  fuppofe  O  G  =  b,  i^G  —  a,  G  M 
or  G  m  t=  r,  and  G  I  or  Ig  —  q,  then  it  will  be, 
i.OG  :  GK(  :  :  G  R.g  t  GO  g,  and  OG  (b)  : 
QG  -LG  K.  OK.  -=  a -fir  b)  ::  GKg  • 
Q  GK%< 


s 
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a  ^ 

G  Kg  4-  G  0£  or  g  Gg  or  Af  G  m  =  ^  ' 

G  J$Cg:  2 .  Ig  :  MI  ::  GMg  :  M gl,  and  by 
Compofition  Ig  -f-  M  lor  MG  (r)  :  Ig  (q) :  : 
GAfg  4-  M  g  I  or  Gig  =  -f-GIC£  :  GM^or 

G  m  g  z=z G  Kg-  %.  MCm  or  MG  m,  MG  fn 

2d  / 


2r  ° 

(:<)■  +  2^  —  b  q 

- JT7 - *<***)  :  G»* 


A 


S>‘  ><fl 

that  is,  as  a  a  x  G  Kg  is  to  r  r  x  G  Kg  J  and 

.  0  '  r\ 
confequently  the  little  Triangle  M  G  g  isrzi—dp. 

KGg,  and  fubftituting  this  Value  in  place  of  the 

x  as  4-  lbs 

Triangle  MGg  in - ^ - x  MGg,  we 


H 

fhall  have  the  Sedtor  G  Mm  = 


2  a  4-  zb 


MGg 


a  -\~b  X  sr  /«  / 

4-  — - ,  —  G  £  ;  but  by  the  Property  of 

/7  4  V 

the  Circle,  G  M  X  MI  (sr)  rzz  B  M  x  M  N  — 

(Tuppofing  =  cc  —  a  a,  which  is  an  inva¬ 
riable  Quantity,  and  is  always  the  fame  in  what- 
foever  Point  ol  the  Curve  the  defcribing  Point  M 
be  found  ;  whence  G  Mm-\-  MG  g  or  m  G  g, 

2  a  4-  3  b 

that  is,  the  Trapezium  G  M  mg  —  - y - * 


MiG g  4- 


a  ~\-bx  cc  —  aa 
a  b 


KGg.  Now  becaufe 


G  M  mg  is  the  Fluxion  of  the  Cycloidal  Space 
MG  B  A  and  MGg,  that  of  the  Circular  Space 
MG  B  (comprehended  between  the  Right  Lines 
M  By  MG ,  and  the  Arch  B  G )  and  K  Gg,  that 
of  the  Sector  KB  G  $  it  is  manifeft  that  the Cy- 

2  a  4—  3  b 

cloidal  Space  MGB  A  is  “ 


4" 


a  4*  b  x  c  c  —  a  a 


b 

.  ■  :n 


a  b 


X  KGB: 


M  G  B 
Q.  E.  JL 


b  qr 


C irGKg)  * :  Gm  (r)  :  GC  —  lar^_  b  q 

and  confequently  the  Ray  of  the  Evoluta  M  C  is 

_  z  arr  1  b  rr 

2  r  4-  2  hr  ~b  q' 

And  if  we  fuppofe  O  G  (b)  the  Radius  of  the 
immovable  Circle,  to  become  infinite,  the  Cir¬ 
cumference  B  G  N  will  become  a  ftreight  Line, 
and  the  Terms  2  a  r  r  and  2  a  r  will  vanifti  in 
refpedt  of  the  others,  and  the  Value  of  the  Ray 

2  b  r  r  2  rr 

of  the  Evoluta  M  C  will  be  =  - , - t  “ - . 

2  br  —  oq  2  r — q 

consectart. 

Hence  to  find  the  Area  of  the  Cycloidal  Space 
MGB,  the  Quadrature  of  the  Circle  being  fup- 
pos’d,  becaufe  Sedtors  of  Circles  are  in  a  Ratio 
compounded  of  the  Duplicate  Ratio  of  the  Radii 
and  the  Ample  Ratio  of  their  included  Angles ; 

it  is.  Angle  GMg  (~~  G  Kg)'-  Angle  MG  m 
//i  4 ~  b 

G  Kg)  ' '  the  little  Triangle  (or  Sedior) 

MGg  (wh'ofe  Bafe  is  G  gm  the  movable  Circle) 
:  to  the  little  Triangle  or  Sedtor  G  Mm:  Whence 

2  r  a  4- b 

the  Sedior  G  M  m  is  =  —  x  — ^ —  MGg  — 

(fuppofing  MI  ~  s,  and  confequently  r  —  3 4- 
za  4*  1  ^  z  a  s  z  b  s 

”)  =~ - 1  MGg-] - - MGg. 

Now  the  little  Triangle  or  Sedlor  KGg  is  to  the 
little  Triangle  MGg,  in  a  Ratio  compounded  of 
the  Square  of  K  G  to  the  Square  of  M  G,  and 
the  Ratio  of  the  Angle  G  to  the  Angle  GMg, 


LEMMA.  II. 


The  fame  things  bein^  fuppofed,  if  on  the  Center  K, 
with  the  Radius  K  A,  the  Semi-circle  A  E  V  be 
deferibed  ;  and  if  on  the  Center  O,  with  any 
dius  between  O  V  and  O  A,  the  Arch  EM  be 
deferib'd,  and  the  Radius  K  S  E  be  drawn  ;  I 
fay,  the  Arch  E  M  :  Arch  S  N  : :  O  E :  O  B. 

Suppofe  the  movable  Circle  B  S  N  to  come  in¬ 
to  the  Pofition  B  G  N,  then  the  Point  A  which  de- 
feribes  the  Curve  will  be  in  M.  Connedt  the 
Centers  of  the  Generating  Circles  with  the  Line 
O  K>  which  will  pafs  through  the  Point  of  Con- 
tad:  G  ;  then  ’tis  evident  that  the  Triangle  MO K 
and  BO  K  are  equal  and  fimilar,  becaufe  the 
Sides  of  one  are  equal  to  the  relpedtive  Sides  of 
the  other ;  therefore  the  Angles  M  KG,  E  O  K 
are  equal,  and  the  Arches  that  meafure  thofe  An¬ 
gles,  vi%.  GN,  B  S,  and  their  Complements  to 
Two  Right  Angles  B  G,  SN,  are  alfo  equal.  And 
becaufe  the  Angles  MO  K  and  £  O  K  are  equal, 
therefore  the  Angle  M  O  E  is  =r  Ang.  GOB , 
and  Arch  E  M  :  Arch  G  B  :  :  O  E,  the  Radius 
of  that  :  O  B  the  Radius  of  this.  But  it  has 
been  domonftrated  that  the  inferior  Arch  G  B  — 
fuperior  Arch  G  B  is  =  Y  N ;  therefore  the  Arch 
E  M  :  Arch  S  N  : :  O  E  :  B  B.  Q.  E.  D. 

CO  NSEC  TART. 

If  the  Radius  O  B  be  fuppofed  infinite,  then 
’tis  evident  that  the  Right  Lines  O  B  and  O  E 
will  be  Parallels,  and  the  Concentrick  Arches  VD, 

B  N,  and  E  M ,  will  degenerate  into  Right  Lines 
VT,  B  X,  and  EH,  perpendicular  to  the  Axis 
V  A,  and  confequently  the  Right  Line  E  H  will 
b*  =  S  N,  becaufe  0  R  and  O  E  being  infinite* 

are 


••  *-.v 
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4*9  \  / 

.  M  -  ■.  -  - - ,  - 

are  equal.  Whence  the  Arch  £  M  :  A  Ii  :• 
OE:  OB, 

S  C  H  O  L  I  V  M. 

^ '  '  .  |  ,  ,  >•> »  1  *  tt-  •  4  *  . 

The  Semi-cycloid  *4  HT,  into  which  the  other 
Semi-cycloid  AMD  degenerates,  when  the  Ra¬ 
dius  OB  is  infinite,  is  the  fame  with  that  genera¬ 
ted  by  the  Revolution  of  the  Semi- circle  B  S  N 
on  the  Right  Line  B  X,  the  deferibing  Point  A 
being  in  the  Diameter  B  N  produc’d. 


PROP.  XIV. 

■  P  ^  j  :  #  * 

The  fame  things  being  fup  pos’d,  let  it  be  requir’d  to 
invefiigate  the  Area  of  the  Cycloidal  Space  A  E  M, 
comprehended  under  the  Arches  A  b,  E  M,  and 
the  Portion  of  the  Cycloid  A  M. 


Imagine  another  Concentrick  Arch  ME  infi¬ 
nitely  near  to  the  Arch  E  M,  and  e  h  parallel  and 
infinitely  near  to  E  H,  and  the  Lines  E  F  and 
E  P  perpendicular  to  the  Arch  M  E  and  the 
Right  Line  E  H  (produced  if  need  bej  ;  then  are 
the  Angles  F  E  e,  O  E  K  equal,  becaule  each 
added  to  the  Angle  JC-E  F  makes  a  Right  Angle, 
and  the  Angle  P  Ee  is  =  Complement  of  O  i££ 
to  Two  Right  Angles,  becaufe  P£e-}~e£JC-f- 
JC£Ris^  to  Two  Right  Angles  =  K.E  R-[- 
E  E  therefore  the  Sine  of  the  An¬ 

gle  F  Ee  is  to  the  Sine  of  the  Angle  P  E  e,  as 
the  Sine  of  the  Angle  O  E  K  is  to  the  Sine  of  the 
Angle  O  K.E:  That  is, 

Fe :  Pe  :  :  0<:  0  E  ; 


And  by  the  Corol .  X 
of  the  preceding  Lem.  S 


EM:  EH  ::  0  E  :  O  B. 


Therefore  Fe  x  E  M :  P  e  x  E  H  : :  O  Xi:  O  B, 


And  becaufe  the  infinitely  little  Spaces  EMme, 
EHh  e  are  equal  to  the  Produ&s  or  Redangles 
Fex  EM,  Pex  E  H  refpe&ively,  and  the  faid 
Redangles  are  always  in  the  fame  Proportion  to 


C  Y  c  ~ 

one  another,  thatis,  theSpace  EMme  is  always 
to  the  correfponding  Space  £  H  he,  as  O  is 
O  B ;  ’tis  plain  that  the  Sum  of  all  the  EMme 
is  to  the  Sum  of  all  the  E H  h  c,  thatis,  the  Space 
A  ME  is  to  the  Space  A  E  H,  as  O  IQ  is  to O B. 

I  fhall  only  add  further,  as  to  this  Figure  of  the 
Cycloid  ,  That,  if  a  Cati/lick  Curve,  as  A  F  Xi, 
were  to  be  drawn  to  a  Semi-circle,  a s  A  M  D, 
whofe  Diameter  is  AD,  and  its  Center  C  :  And 
when  the  Rays  of  Incidence,  a s  P  M,  are  fuppp- 
fed  to  be  perpendicular  to  the  Diameter  AD  i 


Then  the :  Cauft  ck .A IF K  wi|l  be  a  SemUc- 
dod  ;  which  will  be  defenbed  by  the  Revolu¬ 
tion  of  the  Little  Circle  MFH  on  the  Periohe 

ry’Arrthne,BafC5AG-  Forthe  Cm/mfM 

ts  defenbed  on  half  M  c  as  on  a  Diameter;  and 

the  Angle  C  MF  is  equal  to  C  M  P,  which  is  e- 

2U’  t0  «,t-  And  “nfequently  the  Angle 

a  '  ,tWICe  ?  C  ^  Therefore  the 

Arch  HF  is  equal  to  the  Arch  H  K  ■  and  the 

Curve  K  F  A _muft _be  a  Semi-cycloid,  whofe  Be- 
ginning  is  m  Xi,  and  its  Vertex  in  A 
Let  the  Vulgar  Semi-cycloid  AM  D  be  given  ’ 
and  defenbed  by  the  Revolution  of  the  W 
circle  N  G  M  on  the  Right  Line  B  D  :  And  let 
the  Rays  of  Incidence  PJVf,  be  parallel  to  the  Axis 
AB,  Tis  required  to  draw  a  Cauftick  by  Re- 
flexion  to  the  faid  Semi-cycloid  AMD.  * 


t 


flecaufe  M  G  is  =  T  the  Ray  of  the  Evoluta, 
and  GP  perpendicular  to  PM:  Therefore  MF 
—  {  a  =  P  M.  Whence  if  G  F  be  drawn  per¬ 
pendicular  to  the  reflected  Ray  M  F,  the  Point 
F  will  be  in  the  Curve  required. 

.  If  the  Rays  H  M,  H  G,  be  drawn  from  H, 
the  Center  of  the  generating  Circle,  to  the  de¬ 
feribing  Point  M,  and  the  Point  of  Contadl  G  ; 

’  tis  evident  that  H  G  will  be  perpendicular  to 
BD  ;  and  that  the  Angle  GMH-  MGH 
==  G  M  P  ;  whence  it  appears,  that  the  refle&ed 

yoi  jf  t 


Ray  JW  F  pafles  through  the  Centre  H.  Now  the 
Circle  whofe  Diameter  is  G  H  pafles  alfo  through 
the  Point  F ;  becaufe  GFHisa  Right- Angle  : 
And  therefore  the  Arches  G  N,  and  half  G  F, 
which  meafure  the  Angle  G  H  N,  are  proportio¬ 
nate  to  the  Diameters  MN,  GH,  of  their  re- 
Ipective  Circles :  And  confequently  the  Arch  G  F 
— -  Arch  GN  —  G  B.  Whence  it  is  manifeft,  that 
the  Caufiicl ^  D  F  B  is  a  Cycloid,  and  deferib’d  by 
the  Revolution  of  tlj£  Circle  G  F  Hon  the  Right 
Line  B  D.  £.  £.  £>, 
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* '  corollary. 
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The  Space  D  A  B  F  D  is  equal  to  thrice  the 
Area  of  the  Circle  G  F  H  :  For  the  Semi- 


'  A  r  ,7  ,  ,  r  ' 

AMD  B  is  equal  to  6  times  the  Area  of  the 
Circle  G  F  H ;  and  the  Cycloidal  Space  B  FD 
is  equal  to  thrice  the  Area  of  the  Circle  G  FH; 
and  confequently  the  Space  D  ABF  D  is  equal  to 
thrice  the  Area  of  the  Circle  G  FHt  and  the  Curve 

A  r  d  J’  •  J  ,  r  •  _  -  . 
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AK1R,  by  the  Statute  of  23  //.  3.  de  com 
pofitione  Pondtrum ,  cFc.  was  a  Number  ot 
Ten  Hides ,  as  a  Lafi  was  of  20  Drfi/W  : 
But  fince,  by  1  Jac.  33.  a  Lafi  ot  Hides  is  12 
Dozen. 

DAMNUM,  did  formerly  figni fie  the  Bounds 
or  Limits  of  a  Man's  private  Property  or  Juril- 
di&ion  5  as  is  plain  by  Bratton,  lib.  2.  de  Cor  on. 
c.  37.  And  perhaps  our  Word  Dam, Cor  a  Boun¬ 
dary  or  Confinement,  came  from  hence. 

DAMPS,  in  Mines,  are  noxious  Exhalations, 
which  in  iome  Mines  have  proved  very  l'u  {lo¬ 
cating,  and  otherwile  fatal  to  the  Woikmen. 
They  reckon  4  Sorts  ot  Damps. 

The  Firft  is  the  moll:  ordinary  5  they  know 
when  his  coming,  by  the  Flame  of  their  Candles 
becoming  orbicular,  and  by  the  Flame  s  lefiening 
by  degrees,  'till  at  lafi  it  quite  go  out ;  as  alio 
by  their  Shortnefs  and  Difficulty  of  Breathing. 
Thofe  that  efcape  Swooning,  feldom  iuffer  any 
great  Harm  by  it ;  but  fuch  as  fwoon  away,  tho’ 
they  mifs  of  downwright  Suffocation,  are  on  their 
firfi  Recovery  tormented  with  very  violent  Con- 
vulfions.  Their  Way  of  Cure  is  to  lay  the  Perion 
down  on  the  Earth  in  a  prone  Pofiure,  with  a 
Hole  dug  in  the  Ground  under  his  Mouth; 
if  this  fail,  they  fill  him  full  of  Good  Ale  ;  and 
if  that  won't  do,  they  conclude  him  delperate. 

2.  The  Peafe-Bloom  Vamp,  which  is  fo  called 
from  its  Smell :  This  Damp  they  fay  always  comes 
in  the  SummerTime,and  it  hath  not  been  known 
to  be  Mortal.  The  Miners  in  the  Peake  of  Derby 
fancy  it  ariies  there  from  the  Multitude  of  Red 
Trefoil  Flowers ,  called  by  them  Jfiony-Jucklcs,  with 
which  the  Lime-ftone  Meadows  of  the  Peake  do 
much  abound.  Perhaps  the  Smell  of  this  gives 
timely  Notice  to  get  out  of  the  Way.. 

3.  The  Third  is  the  moft  Pefiilential  and  the 
moff  Strange  of  all,  if  what  they  fay  of  it  be 
true  :  They"  which  pretend  to  have  feen  it,  (  for 
'tis  vifible  they  lay  )  do  thus  defcribe  it :  In  the 
highefi  Part  of  the  Roof  of  thole  Pafiages  in  a 
Mine  which  Branch  out  from  the  main  Grove, 
they  fee  a  round  Thing  hanging  about  as  big  as 
a  Foot- ball,  covered  with  a  Skin  of  the  Thicknels 
and  Colour  of  a  Cobweb  :  If  this  Bagg  by  a 
Splinter,  or  any  other  Accident,  become  broken, 
the  Damp  immediately  flyes  out  and  fuffocates 
all  the  Company  :  The  Workmen,  by  Help  of  a 
Stick  and  a  long  Rope,  have  a  Way  of  breaking 
this  at  a  Difiance  ;  and  when  they  have  done  this, 
they  purifie  the  Place  well  with  Fire :  And  they 
will  have  it,  that  it  gathers  from  the  Steam  of 
their  Bodies  and  Candles,  afeends  up  into  the 
highefi  Part  of  the  Vault,  and  there  condenles, 
and  in  Time  hath  a  Film  grows  over  it,  and  then 
corrupts  and  becomes  Pefiilential. 

4.  The  Fourth  is  the  Fulminating  or  Fire-Damp , 
whole  Vapour  being  touch’d  by  the  Flame  of  the 
Candles,  prelently 'takes  fire,  and  hath  all  the 
Effetfs  of  Lightning  or  fired  Gunpowder.  Thefe 
are  found  frequently  in  the  Coal-Mines,  and 
fometimes,  tho'  rareiy,  in  the  Lead  ones. 

DANEGELT,  or  Geld,  was  a  Tribute  which 
the  Danes,  on  their  frequent  Incurfions,  impofed 
upon  the  Englijh  as  the  Arbitrary  Terms  of  Peace 
and  Departure.  It  was  firfi  impofed  as  a  conti¬ 
nual  yearly  Tax  upon  the  whole  Nation  under 
Yol.IL  * 


K.  Ethel  red,  A.  D.  99 1 .  oAClfred  and  Ingulgh  re¬ 
port, that  King  Edward  the  Confcflbr  remitted  and 
abrogated  this  Tax:  But  William  the  Conqueror, 
tho'  hewould  not  re-inducethe  Annual  Payment, 
yet  he  ordered  the  railing  of  it,  as  often  as  the 
Neceili.ies  of  Invafion  or  Expedition  did  require; 
And  it  was  fcverely  exadded  and  augmented  by 
William  Rufus.  In  the  Reign  of  Hen.  1.  it  was 
computed  ainongfi  the  King’s  Banding  Revenues : 
But  K.  Stephen,  upon  his  Coronation  Day,  pro- 
mil'ed  that  Danegdt  fhould  be  for  ever  remitted  ; 
from  which  Time  foine  date  the  Expiration  of 
this  Tax-  But  it  leems  rather  to  have  continued 
upon  extraordinary  Occafions,  'till  it  was  abro¬ 
gated  by  Time  ;  or  lwallowed  in  Tallage  and 
Parliamentary  Impofitions.  The  Laws  ot  Edward 
the  Confeffor,  c.  1 1.  rate  this  Tax  at  12  d.  on  eve¬ 
ry  Hide  ;  Henry  Hunt  computes  it  at  2  s.  on  each 
Hide ;  and  John  Brampton  at  3  d.  on  a  Bov  ate  or 
Oxgange.  And  no  doubt  it  varied  according  to 
the  different  Exigencies  on  which  it  was  levied. 
Dr.  Kenned s  Gloffiiry. 

DANGER,  Dangerium ,  in  fome  Places  called 
Luf -Silver  and  Lej-Silver,  was  formerly  a  Pay¬ 
ment  of  Money  made  by  the  Forrefi  Tenants  to 
their  Lords,  that  they  might  have  Leave  to  plow 
and  low  in  Time  of  Pannage  or  Mall-feeding. 

DARREINE,  in  the  Common  Law,  leems  to 
be  a  Corruption  from  the  French  Dernier ,  i.  e. 
Lafi ;  for  'tis  now  ufed  in  that  Senle,  in 

DARREINE,  Continuance :  And 

DARREINE,  Preferment. 

DATIRE  Tutelage  is  a  Term  in  the  Civil  Law, 
for  fuch  a  Tutelage  of  a  Minor  as  is  appointed  by 
the  Magiftrate  either  Ex  Officit,  or  by  Petition, 
when  a  Guardian  by  Will ,  or  by  Law ,  is  not  al¬ 
ready  provided. 

DAY,  in  our  common  Law,  is  fometimes 
ufed  for  the  Day  of  Appearance  in  Court,  either 
Originally  or  on  Aifignation  ;  and  lometimesfor 
the  Return  of  Writs.  Thus 

DA  YES  in  Bank,  are  Days  fet  down  by  Sta¬ 
tute  or  Order  of  Court,  when  Writs  fhall  be  re¬ 
turn’d,  or  when  the  Party  fhall  appear  on  the 
Service  of  the  Writ.  They  fay  all'o,  That  if  a 
Perion  be  dilmiffed  without  Day ,  he  is  finally 
discharged  the  Court. 

DAYWERC  of  Land,  was  anciently  as  much 
as  could  be  plowed  up  in  one  Day’s  Work  or 
Journey,  as  the  Farmers  in  fome  Places  ftiil 
call  it. 

DAZE,  is  one  of  the  Weeds,  as  they  call  them, 
which  are  found  in  our  Tin  Mines ;  ’tis  a  kind 
of  glittering  Stone  enduring  the  Fire  ;  and  is  of 
different  Colours,  as  White,  Black  and  Yellow 
It  leems  to  be  a  Spar. 

DEAN.  Originally  the  Decamts  was  fo  cal¬ 
led,  becaufe  he  was  an  Ecclefiafiical  Magifirate 
which  had  Jurifdidion  and  Power  over  Ten  Ca¬ 
nons  at  leafi.  He  is  next  under  the  Bithop,  and 
ordinarily  Chief  of  the  Chapter  in  a  Cathedral 
Church. 

^  As  there  are  Two  Foundations  of  Cathedral 
Churches,  the  Old  and  the  New,  (the  New  be¬ 
ing  thofe  which  Henry  the  Eighth  founded  on 
the  Supprelfion  of  the  Abbots 'and  Priors,  and 
turned  their  Convents  into  Dean  and  Chapter ;) 
fo  there  are  Two  Ways  of  Creating  thele  Deans. 
For  thofe  of  the  Old  Foundation,  are  brought  to 
their  Dignity  much  like  a  Bilfiop  :  The  Prince 
£rfi  fending  out  his  Conge  d'Efiire  to  the  Chap¬ 
ter  ;  the  Chapter  there  chufing,  the  King  yield- 
A  a  a 
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iivs;  his  Royal  A  (Tent,  and  the  Bifhop  confirming 
Him,  and  giving  his  Mandate  tolnftallhim. 

Thofe  of  the  New  Foundation  are  Jnftallcd  by 
a  lhorter  Courle  ;  only  by  the  Kings  Letters 
Patents, without  either  Elebbion  or  Confirmation. 

The  Word  Dean  is  alfo  applied  to  divers  that 
are  the  Chief  of  Lome  peculiar  Churches  or  Cha¬ 
pels  ;  as  Dean  of  the  King's  Chapel,  of  Paul  s, 
of  Weflntinfler,  of  the  Arches ,  of  Batte  ,  or  o 

DEAN  Rural,  or  Urban ,  called  Dec  anus  Chri- 
(lianitatis,  was  formerly  an  Ecclefiaftical  Perfon, 
who  had  the  Diftribi  of  Ten  Churches  either 
in  the  Country  or  City,  within  which  he  exer- 
cifed  a  ufeful  ]  ilrifdibtion.  Thele  Rural  Deans 
were  fomctimes  called  Archiptesbyteri ,  and  at  hrit 
were  both  in  Order  and  Authority  above  the 
Archdeacons.  They  were  eiebled  by  the  Cleigy, 
and  by  their  Votes  again  de^olcd;  but  after¬ 
wards  they  were  appointed  and  removed  at  the 
Difcretion  of  the  Biibop  :  And  hence  they  were 
called  Decani  Temporarii, to  diftinguilh  them  from 
the  Cathedral  Deahs,  Who  were  called  Decani 

perpetui.  . 

DEADS,  in  the  Tin-Miners  Language, are  fuch 
Parcels  of  common  loofe  Mould  or  Earth  lying 
above  the  Shelf  as  ufuallyT  contain  the  Shoad , 
which  they  find  when  the  A  are  training  a  Load . 
They  call  alfo  that  part  of  the  Shelf  which  con¬ 
tains  no  Oar  or  Metal,  but  enclofeth  the  L/oad  as  a 
Wall  between  two  Rocks,  by  this  Name.  See  Tin. 

In  xheMendip  Lead-Mines;  when  a  Vein  of 
Oar  breaks  off  abruptly  in  an  Earth,  they  call 
it  a  Deading-Bed ;  and  Earth  without  an  Oar  they 
call  Dead  Earth. 

DEAD  Ropes  in  a  Ship,  are  fuch  as  are  not 
running;  i.  e.  which  do  not  run  in  any  Block. 

DECIMAL  Scales,  (  Tid.  Leybourns  Cur  fa , 
p.  174 J  are  in  the  General  any  Scales  that  are 
divided  Decimally.  But  for  the  expediting  of 
Decimal  Arithmetick,  thete  are  in  life  iome  Scales 
of  Money,  Weights,  Meafures,  which  are  made 
from  Tables  bearing  thofe  Names,  and.  fervc  rea¬ 
dily,  by  Infpedion  only,  to  lliew  you  the  Deci¬ 
mal  Fra&ion  which  properly  belongs  to  any  part 
of  Money  Weight,  or  Meaiure,Cvc.  Thefe  Scales 
are  ufually  placed  on  a  fquare  Ruler,  and  are 

about  Nine  in  Number : 

1.  One  of  Englifh  Coin,  2  Shillings  being  the 

Integer. 

2.  Troy  Weight,  2  Peny-weiglit  being  the  In¬ 
teger. 

%  , Averdupois  Great  Weight,  28  lb.  being  the 

Integer.  . 

4.  Averdupois  Little  Weight,  16  oz.  or  1  lb. 

being  the  Integer. 

5.  Liquid  Meafure,  36  Gallons  being  the  In¬ 
teger. 

6.  Dry  Meafure,  8  Bufhels  being  the  Integer. 

7.  Long  Meafure,  one  Ell  or  Yard^  being  the 

Integer.  _  .  .  T 

8.  Foot  Meafure,  where  12  Inches  is  the  I11- 

teger-Time  ^  ^otion>  -where  one  Hour,  Mi¬ 
nute  &c.  may  be  the  Integer. 

To  every  one  of  thefe  there  is  joined  another 
Decimal  Scale,  divided  into  100  or  1 000  equal 
Parts ;  lb  that  if  you  look  on  any  Divifion  in 
any  of  the  Nine  Scales,  you  may  eafily  lee  what 
Divifion,  or  Part  of  a  Divifion  anfwers  to  it  in 
the  adjacent  Decimal  Scale  :  And  consequently 
it  will  very  readily  ihew  you  what  Decimal  Era- 


bbion  anfwers  to  any  Part  of  Money,  Weight, 
Time,  Meafure,  &c.  as  well  as  it  will  give  the 
Value  of  any  Decimal  Frablion  in  the  Corre- 
fponding  Parts  of  any  Integer.  Thus  if  in  the 
Money  Scale  you  take  out  any  Part  of  2  Shillings, 
as  fuppole  8  Pence  3  farthings,  you  will  find  the 
Correlponding  Decimal  to  be  .364.  Or  if  in  the 
Decimal  Scale  contiguous  to  it, you  would  know 
what  Part  of  2  Shillings  anfwers  to  this  Decimal 
Frabtion  .771,  you  will  find  the  Correfponding 
Point  in  the  Money  Scale  to  be  z 8  Pence  2  Far¬ 
things.  And  lo  for  the  reli 

DECINERS,  or  Decenniers ,  or  D e finer s.  De- 
cennarii ,  in  our  Old  Law,  were  fuch  as  had  the 
Jurildibtion  over  10  Friburghs  for  keeping  the 
King  s  Peace ;  and  the  Limits  or  Compals  of 
their  Jurifdidion  was  called  a  Decenna,  faith 
Bratton,  lib.  3.  tratt.  2.  c.i  5.  In  the  Saxons  Times, 
thefe  feem  to  have  had  large  Authority,  taking 
Cognilance  of  Caufes  within  their  Circuit,  and 
redfefilng  Wrongs  by  way  of  Judgment.  In  lat¬ 
ter  Times,  the  Word  came  to  fignifie  fuch  an 
one,  as  by  Oath  of  Loyalty  to  his  Prince  was 
fettled  in  the  Combination  or  Society  of  fuch  a 
Doz^ein  ;  and  a  Doz,ein  feems  then  to  be  extended 
as  far  as  a  Leet,  becaufe  in  Lcets  only  this  Oath 
is  adminiftred  by  the  Steward,  and  taken  by  all 
from  12  Years  old  and  upward  that  dwell  with¬ 
in  the  Leet.  Now  there  are  no  Decenniers,  but 
Leets. 

DECK  Nails,  are  fuch  as  are  ufed  fot  fattening 
Decks  of  Ships,  doubling  of  Shipping,  and  for 
Floors  laid  with  Planks :  They  are  of  Two  Sorts, 
Dye-headed  and  CUfp-headed.  Their  Sizes  are  from 
4  to  9  Inches. 

DECLINATION  of  the  Sun.  To  find  it  rea¬ 
dily  by  Projection  of  Part  of  the  Analemma  ; 
having  his  Place  in  the  Ecliptic ,  and  his  greatett 


Declination  :  Draw  E  C  for  the  Equinoctial,  and 
P  C  for  the  Azimuth  of  Eaft  and  Weft,  and  with 
60  Deg.  of  the  Chords  fweep  the  Ark  E  P.  Set 
23  Deg.  30  Min.  the  Sun’s  greatett  Declination, 
from  E  to  69,  and  draw  69  C  for  one  Quadrant 
of  the  Ecliptic.  Set  the  Sine  of  the  Suns  Lon¬ 
gitude,  or  Diftance  from  the  next  Equinobtial 
Point  from  C  to  O  in  the  Ecliptic  C  69,  being, 
fuppole,  42  Deg.  then  will  the  neareft  Diftance 
from  0  to  EC)  be  the  Sine  of  the  Sun’s  prelent 
Declination  to  PC  —  to  the  Ark  E  E,  mea- 

lurcd  on  the  Chords.  . 

DECREE,  in  the  Civil  Law,  is  a  Determina¬ 
tion  that  the  Emperor  pronounces,  upon  hearing 
a  particular  Caule  between  Plaintift  and  Defen¬ 
dant.  . 

DECRE- 
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DEN 


DECRETALS,  are  a  Volume  of  the  Canon 
Law  containing,  the  Decrees  of  iundry  Pop&  *  or 
elie  a  digeft  of  the  Canofts  of,  aU  the  Councils, 
pertaining;  to  one  Matter  and  under  one  Head. 

DEDI,  is  a  V/arranty%n  Law  to  the  Feoffee  and 
his  Heirs  ;  as  if  it  be  laid  in  a  Feofment,  A.  B. 
-  has  given  and  granted,  &c.  Nthey  call  it  a  War- 

DEEMSTERS,  are  a  kind  of  judges  in  the  Ifle 
of  Man,  choien  from  among  and  by  themiefves, 
who  without  Procefs,  W  ntijrg,  or  Charge,  decide 
all  Controversies  there. 

DEFAULT,  is  a  Negletf  or  Omiffon  of  Ap¬ 
pearance  before  a  Court  of  juftice,  for  which 
Judgment  may  be  given  againft  the  Defaulter. 

DEFEND,  in  our  Ancient  La  ws  and  Sta¬ 
tutes,  fignifiedto  prohibit  and  forbid  :  Leg.  Edw 

Confej's.  c.  37  and  5  R.  2.  c.  7.  And  in  this  Sen  e 

Chaucer  alio  uies  it.  _  .  . 

DFFFRENTIA  Da  fa.  See  V aja  Defer  entia. 

DEFICIENT  Hyperbola,  is  a  Curve  of  that 
Name,  having  but  one  Alymptote, ..and  only  two 
Hvperbolick  Legs  running  out  infinitely  to¬ 
wards  the  Side  of  the  Alymptote,  but  contrary 
Ways.  See  Curves.  .  .  , 

DEFLECTION  of  the  Rayes  of  Light,  is  a 
Property  which  Dr  .Hook  observed  167  f  and 
read  an  Account  of  it  before  the  Royal  Society, 
March  18.  the  lame  Year.  He  laith,  he  found  it 
different  both  from  Refk&fon  and  Refraction, 
and  that  it  was  made  towards  the  Surface  of  the 
opacous  Body  perpendicularly.  This  is  the  fame 
Property  which  Sir  IJaacIS'eiuon  calls  Inflection  •  of 
which,  lee  an  Account  under  that  Word. 

DEFORCEMENT,  in  the  Law  Senfe,  is 
with-holding  Lands  or  Tenements  by  force  from 
*  the  Right  Owner.  Wherefore  a 

DEFORCEOR,  is  he  that  overcometh  and 
cafteth  a  Peripn  out  by  Force. 

'  DEFORCI  ATIO,  is  a  Diftraint  or  Seizure  of 
Goods  for  Satisfaction  of  a  Lawfu  l  Debt :  In  Al- 
fizes  and  Trials  formerly,  the  Cl  aimer  or  Plaintiff 
was  called  Queer ens,  and  the  Pofeffor  or  Defendant 
was  called  Dfforpians :  Tho’  indeed  the  Original 
Senle  of  the  Verb  Dejorciare  is  to  keep  PolTeflion 
ones  fell,  or  to  turn  another  out  of  his  by  V10- 
lence'and  Force. 

DEGRADING,  or  as  it  has  lometimes  been 
written  Degrading, is  the  Puniihment  of  a  Clerk, 
that  being  deliver i d  to  his  Ordinary  can  t  purge- 
himlelfor'the  Offence  whereof  lie  was  convicted 
by  the  Jury  ;  and  it  is  the  Privation  of  him  from 
thole  Holy  Orders  which  he' had,  as  of  Deacon, 
Priefl,  &  c. 

■  Formerly  alfo  Knights  have  been  degraded. 
See  1 8  £  2 .  ' 

In  tire  Common  Law  alfo,  there  are  two  Sorts 
of  Degrading;  one  Summary,  byWord  only  • 
the  other  Solemn,  by  de veiling  the  Party  degra¬ 
ded  of  thole  Ornaments  and  Rites,  which  are 
the  Enfigns  of  his  Order  and  Degree.  See  13 

Car.  2»  C.  13.  '  .  .  ■>  nr 

DEGREE  of  a  great  Circle,  on  the  Surface  or 

the  Earth  (  fuppofirfo  it  be  of  a  Spherical  Figure  ) 
is  6c>  Englift Miles  and  288  Yards-  as  appears 
by  the  Concurrent  Menlurations ,  nearly,  of 
Mr.  Norwood  and  the  French  Mathematicians. 
Th z  French  make  a  Degree  365184  Feet  Englijh, 
and  Mr  .Norwood  367196,  the  Difference  being 
only  597  Yards,  or  1791  Feet :  And  from  hence, 
the  Circumference  of  the  Earth  will  be  24899 
Englijh  Miles. 


DELEGATION,  in  tlie  Civil  Law  is  a  kind 
'of  Novation  whereby  a  Debtor  appoints  one  that 
is  Debtor  to  him,  to  anlwer  a  Creditor  in  his 
Place,  a  ,  .  ,  . 

DEMANDANT,  is  the  Plaintiff  in  a  real 
Adlion,  and  fo  called  bccaule  he  demandeth 
Lands  Gfc.  ■ 

^  DEMICROSS,  is  an  Inftrument,  u fed  by  the. 
Dutch  to  take  the  Sun’s  Altitude,  or  that  of  a  Star 
at  Sea  ;  but  ’tis  not  tiled  by  us,  but  the  Crofs- 
ftaff  or  Fore-ftaft  fupplies  its  Place.  The  Demi - 
crofs  is  of  this  Figure  ; 

E 


0 


H. 


The  Staff  A.  G.  is  graduated  eafily,  being  only 
a  Line  of  whole  Tangents,  whole  Radius  is  E.  B. 
the  Length  of  the  Crofs-piece  or  Tranfum  :  It 
hath  3  Vanes  ;  a  Horizon  Vane,  as  A  •  a  Sight 
Vane,  as  H;  and  the  Sh  de  Vane,  as  E. 

When  the  Vanes  are  on  the  Staff  and  Crols- 
piece,  to  take  the  Sun’s  Altitude,  hold  the  In¬ 
ftrument  with  the  Tranlum  as  upright  as  you 
can,  and  looking  through  the  Sight  Vane  as  H, 
look  for  the  Horizon  through  the  Slit  in  the  Ho¬ 
rizon  Vane,  and  then  Hide  the  Crofs-piece  or 
Tranlum  to  and  fro,  ’till  you  cauie  the  Shade  of 
the  Vane  at  E  to  fall  at  the  lame  Time  upon  the 
Slit  of  the  Horizon  Vane  alfo  at  A ;  then  are  the 
Degrees  cut  on  the  Staff  by  the  Edge  of  the  Crofs- 
piece,  the  Sun’s  Altitude  required.  But  to  take 
the  Height  of  a  Star  5  you  mu  ft  remove  the  Ho¬ 
rizon  Vane  A,  and  put  it  on  the  End  G,  and 
transfer  the  Sight  Vane  H  to  A ;  then  holding 
up  the  Inftrument  upright  as  before,  looking 
through  the  Sight  Vane,  fee  for  the  Horizon 
through  the  Horizon  Vane,  and  for  the  Star  by 
the  Shade  Vane,  Hiding  the  Tranlum  to  and  fro, 
’till  the  Horizon  and  Star  are  both  feen  by  their 
relpedfive  Vanes,  and  then  the  Tranlum  will 
cut  the  Degrees  of  the  Star’s  Altitude  on  the 
Staff,  allowing  about  8  or  To  Minutes  for  your 
Height  above  the  Level  of  the  Water,  as  mull  be 
done  in  all  fuch  Cales. 

DENARII  de  Caritate,  were  the  Pentecoftals 
or  Whitfun  Farthings,  being  anciently  cuftoma- 
ry  Oblations  made  to  the  Cathedral  Church  at 
the  Time  of  Pentecofl ,  when  the  Parilh  Priefts 
and  their  People  uled  to  go  to  vifit  the  Mother 
Church  :  In  procefs  of  Time  this  voluntary  Ob¬ 
lation  came  to  be  claimed  as  a  fettled  Due,  and 
was  charged  on  the  Parilh  Prieft,  and  it  is  now 
annually  paid  to  the  Bilhop  in  lome  Diocefes. 
DENARIUS.  Sec  Penny. 

DE  deoneranda  pro  Rat' a  Portionis ,  is  a  Writ 
that  lieth  where  one  is  diftrained  for  a  Rent  that 
ought  to  be  paid  by  others  proportionally  with 
him. 
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DEPARTURE,  in  Navigation,  is  the  Easing 
or  Wefting  of  a  Ship  with  refpcdt  to  the  Meri¬ 
dian  it  departed  or  la  i  I’d  from.  Or  tis  the  difte- 
rencc  of  Longitude  (either  Eaft  or  Weft)  between 
the  prefent  Meridian  the  Ship  is  under,  and  that 
where  the  la  ft  Reckoning  or  Obfervation  was 
made:  This  Departure,  anywhere  but  under  the 
the  .Equator,  muft  be  accounted  according  to 
the  Number  of  Miles  in  a  Degree  proper  to  the 
Parallel  the  Ship  is  under.  See  Mercator  s  bail’ 
ing.  . 

DEPOSITUM,  in  the  Civil  Law,  is  aCon- 
tradf  of  the  Law  of  Nations,  by  which  a  Thing 
is  committed  to  the  Cuftody  ot  one  to  be  kept, 
without  any  Reward,  on  Condition  to  be  re¬ 
turned  truly  again  on  Demand. 

DERELICKS,  in  the  Civil  Law,  are  fuch 
as  are  wilfully  thrown  away  and  abandoned  by 
the  Owners.  .  , 

DESIGN,  in  Painting  or  Sculpture,  is  the 
Expreftion  of  the  Images  or  Ideas  that  the  Painter 
hath  conceiv’d  in  his  Mind,  on  the  Pidure,  O  c. 
and  it  is  Good,  when  the  Author  has  a  good 
Guflo  and  cor  red  judgment:  This  is  the  Bans 
and  Foundation  of  all  other  Parts,  and  may  be 
compared  to  the  Stile  of  a  corred  Writer.  But 
the  Painters  call  Defigns  chiefly  fuch  Draughts 
as  they  ufually  exprels  on  Paper,  in  order  to  the 
Performance  of  fome  confiderablc  Piece  of  Work : 
A  feint  imperfed  Defign  is  ufually  calld  a 
Sketch. 

DIACAUSTICK  Curve,  or  the  Caufitck  by  Re- 
fraction.  If  you  imagine  an  infinite  Number  of 
Rayes,  BA,  BM,  BD,  &c.  ifliiing  from  the 


chcs  all  the  refraded  Rayes,  is  called  the  Dia- 
cauftick ,  or  Cauftick  by  Refradion.  How  to  find 
thele  Caufiicks  by  Refrallion  to  all  Sorts  of  Curves, 
fee  Hayes' s  Flaxions,  p.  243,  &c.  where  alfo  the 
Dodrine  of  the  Foci  of  Spherical  GlafTes  of  ail 
Sorts,  expofed  either  to  diverging,  converging, 
or  Parallel  Rayes,  is  deduc’d  from  the  Principles 
of  the  Caufticks  Curves.  Hid.  p.  249.  Of  the 
Relation  of  this  Diacau flick  Curve  to  the  Evolu- 
ta  :  See  a  Difcourl'e  of  Mr.  James  Bernoulli  in  the 
help Tick  A  ds  of  May,  1 69  3 . 

DIACENTROS,  is  a  Word  ufed  by  Kepler, 
to  fignifie  the  fhorteft  Diameter  of  the  Elliptical 
Orbit  of  any  Planet. 

DIAGLYPHICE,  is  the  Art  of  Cutting,  or 
otherwife  making  hollow  or  concave  Figures  in 
Metals  5  fuch  as  Seals  and  Intagliass 

DIALLING.  SomeAuthors  on  this  Subjed  are, 

J.  Bapt.  Benedict,  de  Re  Gnomnica. 

Kercheri,Ars  magna  Fuels  &  Umbra.  Romt  1646, 

Marignani  Perfpecliva  Horaria. 

Leybourns  Dialling. 

Codings  Geometrical  Dialling. 

Cir.  Clavii  G  nomonices,  Libri  8.  Fol. 

V Delius  de  Sciotericis  Horologiis. 

Cafiii  Horol ogiographia  Plana. 

Floll&elh  Dialling.  afio. 

Fr.  Comondini  de  Horologio  Defcriptione.  ago. 

Sarzuc  s  Univerfal  Way  of  Dialling. 

Fofiers  Elliptical  Horologiography. 

Foies  Art  of  Dialling. 

Wells's  Art  of  Shadows.  8 vo. 

DIALLING  in  a  Mine,  which  they  call  alfo 
plumming ,  is  ufing  a  Compafs  (  which  they  call  a 
Dial )  and  a  long  Line,  to  know  which  Way  the 
Load  or  Vein  of  Oar  enclines,  or  where  to  link 
an  Air jh aft,  or  to  bring  an  Adit  to  a  defired  $ 
Place.  Sec  the  Manner  of  it  under  the  Word 
7  in. 

DIALLING  Lines  or  Scales,  are  fuch  gradu¬ 
ated  Lines  as  being  placed  on  Rulers  or  the  Edges 
of  Quadrants,  and  other  fuch-like  Inftruments, 
are  defigned  to  expedite  the  Conftrudion  of  all 
Kind  of  Dials. 

Thefe  Lines  are, 

1.  A  Scale  of  fix  Hours ;  which  is  only  a  dou- 
bleTangentjOr  2  Lines  of  Tangents, each  of  45  Deg. 
fet  together  in  the  Middle,  and  equal  to  the 
whole  Line  of  Sines,  with  the  Declinations  fet 
againft  the  Meridian  Altitudes,  in  the  Latitude 
of  London,  fuppofe,  or  whatever  Place  elle  it  is 
made  for.  The  Radius  of  which  Line  of  Sines,  is 
equal  to  the  Dialling  Scale  of  6  Hours. 

2.  A  Line  of  Latitudes ;  which  is  fitted  to  the 

Hour  Scale ,  and  is  made  by  this  Canon:  As 
Rad.  .  to  the  Chord  of  90  Deg.  ::  So  are  the  Tangents 
of  each  refpettive  Degree  of  the  Line  of  Latitudes  .  to 
the  Tangents  of  other  Arks.  And  then  the  natural 
Sines  of  thofe  Arks  are  the  Numbers,  which  ta¬ 
ken  from  a  Diagonal  Scale  of  equal  Parts,  lhali 
graduate  the  Divifions  of  the  l  ine  of  Latitudes 
to  any  Radius.  #  • »  ’ 

The  Line  of  Hours  and  Latitudes  is  general  for 
pricking  down  all  Dials  with  Centres:  As  fup¬ 
pofe,  1.  an  Horizontal  Dial  for  the  Latitude  of 
London ,  5 1  De?.  30  Min.  Draw  C  E  for  the  Hour 
Line  of  1 2,  and  crofs  it  at  Right  Angleswith^i?. 
Then  out  of  the  Scale  of  Latitudes  let  on  C  B  and 
C  A  each  equal  to  51  Deg.  30  Min.  or  the  Stile’s 
Height.  Then  take  the  whole  Scale  of  fix  Hours, 
andTet  it  from  A  to  E,  and  from  B  to  E,  divi¬ 
ding  thofe  tw'O  Lines  A  E  and  B  E  with  the 

Compak 
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Compares  accordingly ;  as  you  fee  in  the  Fi¬ 
gure: 


Then  Lines  drawn  from  C,  the  Centre  of  the 
Dial ,  through  thole  Points  i,  2,  3,  4,  5,  and 
11  109, 8, 7,  &c .  ihall  be  the  true  Hour  Lines. 
And  this ’is  a  very  ready  and  ealy  Way  to  defenbe 
the  Hour  Lines  on  any  Plane. 

See  Collin  s  Senior  on  a  Quadrant. 

The  other  Scales  are  particular,  and  give  the 
feveral  Requifites  for  all  upright  declining  Dials 
by  Inlpedtion. 

They  are  thefe : 

2.  A  Line  of  Chords. 

4.  A  Line  for  the  Subftile  s  Diftance  from  the 

iNieridian.  .  rr  .  , 

5.  A  Line  for  the  Stiles  Height. 

6.  A  Line  of  the  Angle  of  1 2  and  6. , 

7.  A  Line  of  Inclination  of  Meridians. 

When  thefe  are  placed  all  together  on  a  Ruler 

in  order  as  they  fhould  be  ;  . 

Count  the  Planes  Declination  in  the  Line 
of  Chords,  and  then  a  Square  laid  over  it  will 
interiedl  all  the  other  Lines  in  their  proper  Points : 
Or  you  may  open  the  Compares  to  the  Planes 
Declivation  in  the  Chords,  and  then  that  Didance 
will  find  all  the  reft  in  the  other  Scales.  Thus, 
fuppofe  a  Plane  decline  35  Deg.  from  the  Meridi¬ 
an,  then  all  the  Requifites  by  thefe  Scales  will 
be  found  thus: 

Deg.  Min. 

The  Subftile’s  Diftance  from  the 

Meridian.  *  ,v. . 

The  Stile’s  Height . 

The  Inclination  of  Meridians. 

The  Angle  of  1 2  and  6.  .  . 

All  which  previous  Requifites  being  found  , 
the  Dial  maybe  drawn  eafily  and  readily  by 
applying  in  the  Hour  Scale  by  the  Help  of  the 
Line  o {  Latitudes  and  the  Subfiilar  Line,  as  Collins , 
fhews  how  to  do  in  his  Sedior  on  a  Quadrant, ! 
P'2 68,  or  by  any  other  Method  of '  describing 

Hour  Lines  on  a  given  Plane.  j 

DIAMETER  of  Gravity ,  in  any  Surface,  Body 
or  Solid,  is  that  Right  Line  in  which  the  Centre 

of  Gravity  is  placed.  *  .  i 

DIHELIOS,  in  the  Elliptical  Aftronomy,  is 
that  Ordinate  of  the  Ellipfis  which  pafies  through 
that  Focus  in  which  the  Sun  is  fuppoled  to  be 
placed.  Kepler.  .  \ 

DILAPIDATION,  is  a  waftful  deftroymg, 
or  letting  of  Buildings  run  to  Ruin  and  Decay 
for  want  of  Reparation.  13  Eli*.  c.  13.  And 
the' Money  recover’d  for  Dilapidations,  by  14  , 


Eli*.  11.  fhall  be  employed  in  the  Repair  of  the 
lame  Houfes. 

DILVING,  is  a  Word  Ufed  in  the  drelfing 
of  Tin  Oar  ;  and  means,  taking  the  Forehead  of 
what  is  in  the  2d  Buddie  after  the  2d  T rambling, 
and  putting  it  into  a  Canvafs  Sieve,  tofhake  it 
luftily  about  in  a  large  Tub  of  Water,  fo  that 
the  Filth  goes  over  the  Rim  of  the  Sieve,  leaving 
the  Black  Tin  behind.  See  Tin,  Buddie ,  and 
Tr  ambling. 

DIAZEUTICK  Tone)  in  the  Ancient  Greek 
Mufick,  was  that  which  disjoyned  two  Fourth , 
one  on  each  Side  of  it,  and.  which  being  joyned 
to  either,  made  a  Fifth.  This  was  in  their  Mufick 
that  from  Mefe  to  Paramefe ;  that  is,  in  our 
Mufick,  from  A.  to.  B.  fuppofing  Mi  to  ftand  in 
Bfabmi,  which  is  accounted  its  Natural  Pofition. 
They  allowed  to  this  Diaz,eutick  Tone,  which  is 
our  La,  Mi,  the  Proportion  of  9  to  8,  as  being 
the  unalterable  Difference  of  Diapente  and  Dia- 
tejforon,  or  of  the  Fifth  and  Fourth. 

DIGASTRICK  Mufcles,  fometimes  called  Bi* 
veutres ,  are  filch  as  have  a  double  Belly. 

D1MISSORY  Letters.  When  a  Candidate  for 
Holy  Orders  hath  a  Title  in  one  Diocefe  and  is 
to  be  Ordained  in  another,  the  proper  DioceJan 
gives  his  Letters  Dimiffory  directed  to  fome  other 
Bilhop,  giving  Leave  that  the  Bearer  may  be  Or¬ 
dained  to  fuch  a  Cure  within  his  DiftridL 

DIRECT  Motion  of  a  Planet*  To  any  Eye 
placed  at  the  Earth’s  Surface,  V tnus  and  Mercury , 
which  move  round  the  Sun  in  lefi’er  Orbits 
than  it  doth,  will  fometimes  appear  direbt, 
and  fometimes  Stationary  and  Retrogade. 
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For  let  the  Earth  be  at  T,  moving  round  the 
Sun  in  the  Orbit  T  o  from  Weft  to  Eaft.  Let 
AC  D  F  be  the  Orbit  of  $  revolving  the  fame 
Way,  but  performing  its  Revolution  in  a  ftiorter 
Time.  It  will  then  be  plain,  that  when  Venus 
is  in  that  Part  of  her  Orbit  exprefled  in  the  Fi¬ 
gure  by  D  E  F,  and  which  is  moll  remote  from 
the  Earth,  fuppofed  to  be  in  T,  I  fay,  Venus  will 
then  appear  to  move  forward  direblly,  according 
to  the  order  of  Signs,  or  in  Confequentia,  as  the 
the  Aftronomers  fpeak,  and  fo  is  laid  to  be  L>/- 
rett.  And  when  me  comes  to  fuch  a  Pofition, 
in  refpebl  of  the  Sun  and  Earth,  as  to  be  in  G  ; 
then,  while  ftie  moves  from  G  to  H,  fhe  will 
feem  to  move  with  equal  Celerity  with  the  Sun, 
for  then  £hc  tends  dire&ly  towards  the  Earth : 
nor  can  fhe  appear  to  have  any  other  Motion, 
than  as  if  her  Orbit  were  carried  by  the  Sun  mo¬ 
ving  towards  the  Eaft.  Therefore  now  fhe  will 
appear  to  move  flower  than  before,  but  ftili  fhe 
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will  be  dire#.  But  when  Hie  gets  beyond  # 
towards  A  ,and  then  to  B,  foe  in  reality  moving 
fwifter  than  the  Earth,  (  becaufe  nearer  to  the 
•Sun  )  lhe  will  pafs  by  between  the  Earth  and  the 
Sun  ;  and.  therefore  to  an  Eye  placed  at  the  Eaitn 
muft  appear  to  change  her  Place  among  the  rix  tl 
Stars  ,  but  yet  contrary  to  the  ulual  Order  or 
the  Signs :  That  is-,  fhe  will  appear  to  move  in 
Antecedently,  and  lo  is  faid  to  be  Retrogade ;  tno , 
if  view’d  from  the  Sun,  fhe  would  always  appear 
to  move  DireCi.  And  in  the  Part  of  the  Orbit 
about  H,  lhe  will  appear  « Stationary,  as  they  call 
.it,  becaufe  then  Right  Lines  drawn  from  the 
Sun  to  the  Earth  and  Her,  will  appear  to  be  pa¬ 
rallel  to  one  another  for  a  confiderable  Time. 
Alio  after  her  Retro gr  ad  ation,  and  before  lhe  be¬ 
gins  to  be  Dired  again,  lhe  will  be  again  Statio¬ 
nary,  as  about  B  ;  and  then  fot  is  laid  to  be  Sta¬ 
tionary  towards  her  Direction,  as  before  lhe  was 
fo  towards  her.  Retrogr  ad  ation. 

And’tis  the  lame  Cafe, with  refpe#  to  the  Earth 
Confidef  d,  as  moving  on  in  her  Orbit ;  for  the 
Directions,  Stations,  and  Retrogradations,  above 
deferibed,  and  referred  to  Venus,  will  after  the 
lame  manner  appear  to  belong  to  the  Earth,  in 
the  lev  era  1  Parts  of  her  Orbit,  to  an  Eye  placed 
in  Venus,  or  on  the  Surface  of  iome  Superior 
Planet. 

And  from  what  has  been  here  faid,  it  appears, 
that  Venus  will  appear  Retrogade  when  lhe  is 
.neareft  to  the  Earth,  and  coniequently  then  alio 
appears  bigger  ;  and  on  the  other  hand ;  will  be 
Dired,  and  appear  lead,  when  foe  is  remote!! 
from  the  Earth. 

After  much  the  fame  manner  will  the  Pheno¬ 
mena  of  the  DireClions  of  the  Stations  and  Retro- 
gradations  of  the  Superior  Planets,  be  accounted 
for  by  the  following  Figure  : 


tot  Ad  $  be  the  Orbit  of  one  of  the  Superiors, 
luppofe  of  Mars  p  let  A  C  $  G  be  the  Orbit  of 
the  Earth,  and  nearer  to  the  Sun  than  that  of 
Mays  ;  let  that  Planet  be  fuppofed  at  M,  and  the 
Earth  in  that  Part  of  her  Orbit  deligned  by  the 
Letter  A  :  Then  wil  l  Mars  appear" Stationary , 
and  that  towards  his  Direbhon  ;  bccaule  the 
right  Lines  drawn  from  Mars,  and  from  the 
Earth  to  the  Sun,  will  for  a  while  appear  to  be 
Parallel,  aliho’  if  Mars  were  feen  from  the  Sun, 
his  Motion  would  then  appear  to  be  Progreflive, 
as  at  other  Times.  And  while  the  Earth  moves 
from  A  towards  B,  C,  D,  E,  and  F,  to  G,  Mars 
will  appear  to  move  forward  direb'tly  among  the 
Fixed  Stars,  for  a  double  Real oii ;  both  becaulc 
it  is  in  reality  carried  about  the  Sun  in  ConJ'equcntia  : 
and  alfo  becaufe  the  Earth  is  Carried  the  lame 
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way  in  the  oppofite  Semicircle,  and  about  thb 
lame  Centre.  Mars  therefore  being  now  mod 
remote  from  the  Earth,  will  appear  to  be  direct. 
But  the  Earth  coming  at  length  toG,  and  Mars 
being  iuppos  d  to  be  in  M,  (  which  in  procels  of 
Time  will  come  to  pals )  then  he  will  appear  Sta¬ 
tionary  again,  and  now  towards  his  Retrogra- 
dation  ,  for  he  will  appear  Retrogade  in  his  Mo¬ 
tion  from  G  to  A. 

And  the  very  fame  Phenomena  mull  happen  to 
Jupiter  and  Saturn  •  only  the  Retrogradations  of 
Saturn  will  be  more  frequent  than  thole  of  Jupi¬ 
ter,  and  his  than  thole  o [.Mars : Becaufe  the  Earth 
will  oftner  follow,  overtake,  and  get  between 
Saturn  and  the  Sun,  than  he  will  between  Jupi¬ 
ter  and  him  ;  and  oftner  alio  between  Jupiter 
and  the  Sun,  than  between  Mars  and  him. 

DISCONTINUANCE,  in  the  Common  Law, 
fignifies  the  fame  as  an  Interruption  or  Breaking 
off;  and  is  of  two  Kinds,  either 

DISCONTINUANCE  ofPofjefion;  theEffe# 
of  which  is,  that. Man  may  not  enter  on  his 
own  Lands  or  Tenements  alienated,  whatioever 
his  Right  be  to  them,  of  his  own  lclf,  or  by  his 
own  Authority  ;  but  mull  bring  his  Writ  and 
leek  to  recover  PoflelFion  by  Law.  Or  it  is 

DISCONTINUANCE  of  Plea  or  Procejs  ;  the 
EffeCl  of*  which  is,  that  the  l  Elian  t  is  loft,  and 
may  not  be  regained,  but  by  a  new  Writ  to  be¬ 
gin  the  Suit  afrefo ;  for  to  be  dijeontinued,  and  to 
be  put  fine  die,  fignifies  to  be  dif  miffed  the  Court 
finally. 

DEGRADING.  See  Degrading. 

DISPARAGEMENT,  in  the  Law  Senfe,is  uled 
efpecially  for  matching  an  Heir  in  Marriage  un¬ 
der  his  or  her  Degree,  or  again!!  Decency. 

DISPAUPERED.  When  any  Perl  on,  by  rea- 
fon  of  his  Poverty,  attefted  by  his  own  Oath  of 
not  being  worth  5  /.  ■■(  his  Debts  being  paid  )  is 
admitted  to  Jue  in  Fotwa  Pauperis  *  if  afterwards 
before  the  Suit  be  ended,  the  fame  Party  have 
any  Lands  or  Perfonal  Eftate  fallen  to  him;  ©r 
that  the  Court,  where  the  Suit  depends,  think 
fit  for  that  or  any  other  Realon  to  take  away 
that  Privilege  from  him,  he  is  then  laid  to  be 
Dijpaupered;  1.  e.  put  out  of  the  Capacity  of  fil¬ 
ing  any  longer  in  Forma  Pauperis. 

,  DISPENSATION  ofa  Law,  is  a  Thing  diftinft 
from  the  Equity  of  it,  or  from  an  equitable  C011- 
lfrucfion  of  it :  For  Equity  is  only  tiie  Correclion 
ofa  Law  that  is  too  Vniverfal  or  General ;  but  a 
Difpenjation  lul-pends- the  Obligation  of  the  Law 
it  lelf.  A  Dijpenfation  therefore  mull  be  from 
the  Legijlative  Power,  and  footild  be  but  very  rare¬ 
ly  and  lparingly  uled. 

DIS  TANGE  of  Places  on  the  Earth,  are  ealily 
found  by  the  Analemma,  Thus  ;  J 

Having  the  Longitudes  and  Latitudes  of  any 
two  Places  on  the  Earth  ;  to  find  their  Diftance. 

Let  London  be  one  Place  at  Z,  and  let  the  other 
be  in  20  Deg.  Latitude  North,  and  whole  Diffe¬ 
rence  of  Longitude  from  London  is  82  D:g.  30  Min. 
Ball.  Take  from  the  Chords  Z  Er=.  \\  Deg. 
30  Min.  and  draw  £Cd_!or  the  Equator  ;  and 
to  it,  at  20  Deg.  Dillance,  draw  a  b  for  the  Paral¬ 
lel  of  the  other  Place  :  Then  from  b,  where  the 
Meridian  of  London  interleCfs  that  Parallel,  fet 
b  —  82  Deg.  30  Min.  the  Difference  of  Longi¬ 
tude,  and  that  will  find  the  Point  ^  in  the  Pa¬ 
rallel  reprelenting  the  Place.  Thro*  >  at  Right 
Angles  to  Z c,  draw  e  d,  crofhng  the  Vertical 
Circle  in  d,  mealurc  c  d  on  the  Sines,  it  will  be  a- 
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bbut  20  Deg.  whofe  Complement  70  Deg.  is  the 
Places  Diftance  from  London,  or  Z.  Multiply  70 
by  70,  you  have  4900  Miles*  the  Di  ft  a  nee  re¬ 
quired. 


DISTANCE  0/  the  Eye,  in  Perfccaive  is  a 
Line  drawn  from  the  Foot  of  the  Line  ot  Alti¬ 
tude  of  the  Eye,  to  the  Point  where  a  Line  drawn 
at  Right  Angles  to  it  will  interledt  the  Ob;eCt. 

D fsTRIBUTl YE  Juftice.  See  Jufiice. 

DIVERGING  Hyp  erbola ,  is  one  whofe  Legs 
turn  their  Convexities  towards  one  another,  and 
run  towards  quite  contrary  Ways.  See  Curves. 

DIURNAL  Parallax  of  the  Sun.  See  Parallax , 

and  Sun. 

DOCKET,  in  the  Law  Senfe,  is  a  Brief  in  Wri¬ 
ting.  It  hath  been  formerly  written  Dogger ;  and 
feemS  then  to  have  been  lome  final  1  Piece  of  Pa¬ 
per  or  Parchment,  containing  the  Effedl  of  a  lar¬ 
ger  Writing.  . 

“  DOG-DRAW,  is  one  of  the  four  Kinds  of  an 
Apparent  Deprehenfion  ot  an  Offender  againft 
Veniion  in  the  Foreft  :  And  it  is,  when  a  Man 
hath  ftricken  or  wounded  a  Deer,  &c.  by  lhooting 
at  him  with  a  Crols-Bow  or  Long-Bow,  or  o- 
therwife,  and  is  found  with  a  Hound  or  other 
Dog  drawing  after  him  to  receive  the  lame.  See 
Jltfanwood’s  Fore  ft- Laws,  c.  18.  N.p. 

DOGGER,  is  a  fmall  Ship  built  after  the  Dutch 
Fafhion  with  a  narrow  Stern,  and  commonly  but 
one  Maft.  See  31  Ed.  3.  Stat.  3.  c.  1. 

DOG-NAILS  are  fuch  as  are  ufed  for  faften- 
ing  Hinges. 

DOM-BOC.  See  Domes-day  Bool. 

DOMES-DAY  Bool.  When  King  Alfred  divi¬ 
ded  his  Kingdom  into  Counties,  Hundreds,  and 
Tithings,  he  had  an  Inquifition  taken  ot  the  le- 
Veral  Diftrids,  which  were  dilgefted  into  a  Re- 
gifter  which  was  called  Dom-Boc ;  i.  e.  the  Judi¬ 
cial  or  Judgment  Book,  repofited  in  the  Church 
of  Winchejfer ,  and  thence  call’d  the  Winchefler-Bool , 
to  which  King  Edward  Sen.  feems  to  refer  in  the 
firtt  Chapter  of  his  Laws.  The  General  Survey 
taken  afterwards  by  William  the  Conqueror  was 
after  this  Precedent  of  King  Alfred,  and  feems 
but  a  Corruption  of,  or  rather  an  Addition  to, 
the  fame  Name,  Dom-Boc  into  Domes-day  Bool : 
And  it  implying  no  more  than  Doom-Bool ,  or  a 
Regifter  from  which  Sentence  might  be  given  in 
the  Tenure  of  Eftates ;  (  whence  by  Latin  Writers 
5tis  called  Liber  Judicialis)  ’tis  a  trifling  Etymolo¬ 
gy  to  derive  the  Word  from  either  Dorn  its  Dei ,  or 
Dooms-day ,  that  is,  the  final  Day  of  Judgment. 
And  it  is  not  improper  to  oblerve  (  becaufe  no 
Notice  hath  yet  been  taken  of  io  imaUa  Matter  ) 
that  the  Addition  of  Dey,  or  Day ,  in  forming 
Domes-day  Bool  from  Dom-Boc,  doth  not  augment 
the  Senfe  of  the  Word, but  only  doubles  and  con¬ 
firms  it.  For  the  Word  Day ,  in  all  Idioms,  fig- 
nifies  Judgment :  And  in  the  North,  to  this  Day, 


a  Day  [man  is  ah  Arbitrator,  Umpire,  or  Judge  ; 

1  and  lo  ’tis  tranflated  in  our  Englilh  Bible,  in  Job. 
'9.33.  DomeJ-day  Book  therefore  is  no  more  than 
tile  Book  of  Judicial  Verditt,  Decretory  Sentence ,  or 
Dooming  of  Judgment.  ICennct  s  I  a?  och.  Antiq,  in 

^DORMANT  Tree,  is  a  Word  ufed  in  Ardii- 
tedturc,  by  ibme  Workmen,  for  a  great  Beam 
lying  a-crofs  the  Houle  5  which  is  uiually  called 

o  Summer  ■  »  . 

4  DORMER,  in  Architecture,  is  a  Window 
made  in  the  Roof  of  an  Houle,  and  it  hands  up¬ 
on  the  Rafters. 

DONATIVES.  See  Benefices.  ,  >a.> 

DOUBLE  Quarrel ,  is  a  Complaint  rhade  by 
any  Clerk  or  other  to  the  Archbiihop  of  the  Pro¬ 
vince  againft  an  inferior  Ordinary,  for  his  delay¬ 
ing  of  Juftice  in  lotne  Caufe  Ecclefiaftical ; 
as  to  give  Sentence,  to  inftitute  a  Clerk  prefen  ted  3 
&c.  The  Effect  whereof  is,  That  the  Archbifhop 
taking  Knowledge  of  the  Delay,  directs  his  Let¬ 
ters,  under  his  Aiithentick  Seal,  to  all  and  fmgu- 
lar  Clerks  in  his  Province,  thereby  Commanding, 
and  Authorizing  them,  and  every  of  theirL,  to 
admonilli  the  laid  Ordinary,  within  a  certain 
Number  of  Days  (viz,,  p.  )  to  do  the  Juftice  re¬ 
quired  ;  or  otherwife  to  cite  him  to  appear  before, 
him  or  his  Official ,  at  a  Day  in  the  laid  Letters 
prefixed,  and  there  to  alledge  the  Catife  of  his. 
laid  Dela}\  And  laftly,  to  intimate  to  the  Ordi¬ 
nary,  That  if  he  neither  perform  the  t  hing  en¬ 
joy  ned,  nor  appear  at  the  Day  afiign’d,  he  him- 
lelf  will,  without  further  Delays  proceed  to  per¬ 
form  the  Juftice  required.  And  this  feems  .  tef 
take  its  Name  of  Duplex  Querela ,  from  its  being 
moft  times  made  both  againft  the  Judge  and  him 
at  whofe  Petition  Juftice  is  delayed.  ConePs  In¬ 
terpreter. 

DOUBLE  Afpeftj  a  Term  in  Painting.1  See 
Afpebl  Double. 

DOUBLE  Point.  When  all  the  Right  Lines 
tending  the  lame  Way,  with  the  Infinite  Leg  of 
any  Curve,  do  cut  it  in  one  only  Point  (as  hap¬ 
pens  in  the  Ordinates  of  the  Carte fian,  and  in  the 
Cubical  Parabola ,  and  in  the  Right  Lines  which 
are  Parallel  to  the  Abfcilke  df  Hyperbolifm-Hy- 
perbola’s  and  Parabola’s  )  then  you  are  to  con¬ 
ceive  that  thole  Right  Lines  pafs  thro5  two  other 
Points  of  the  Cufve  (  as  I  may  lay  )  placed  at  an 
Infinite  Diftance.  And  thole  Coincident  Inter- 
fedlions,  whether  they  be  at  a  Finite  or  at  an  In¬ 
finite  Diftance,  Sir  IJaac  Newton  calls  the  Double 
Point :  And  how  fuch  Curves  as  have  a  Double 
Point  are  delcrib’d,  lee  under  Curves. 

DOUBLING  the  Cape  or  a  Point  of  Land^- 
in  Navigation,-  fignifiesto  come  up  with  it,  pals 
bv  it,  and  lo  to  leave  it  behind  the  Ship; 

DOVETAILING,  in  Architecture,  is  a  Way 
of  fattening  Boards  or  Timber  together,  by  let¬ 
ting  one  Piece’  into  another  indentedly,  with  a 
Dovetail  Joint,  or  with  a  Joynt  in  the  form  of 
a  Dove’s  Tail. 

DRAGON  Beams,  fn  Architecture,  are  two 
ftrong  Braces  or  Struts  which  Hand  under  a  Brent 
Summer,  and  meet  in  an  Angle  on  the  Shoulder 
of  the  King- piece 

DRAGGS,  in  a  Ship,  are  by  the  Seamen  ac¬ 
counted  whatever  hangs  over  the  Ship  in  the 
Sea,  or  is  towed  after  the  Ship  in  the  Water, -C/V, 
Such  as  Cloches ,  a  Boat ,  &c. 

DRAUGHT  Hooks ,  are  large  Iron  Hooks  fixt 
on  the  Cheeks  of  a  Gannon  Carriage,  two  on 
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each  Side,  one  near  the  Trunion  Hole,  and  the 
other  at  the  Train.  Large  Guns  have  Draught- 
hooks  near  the  middle  Tranfum,  to  which  are  fix  d 
the  Chains  which  ferve  to  eafe  the  Shafts  of  the 
Limbers  on  a  March. 

DRAW  Bridges ,  are  made  after  feveral  Fa¬ 
shions,  but  the  moft  common  are  made  with 
Plyers  twice  the  Length  of  the  Gate,  and  a  Foot 
in  Diameter:  The  inner  Square  is  travers'd  with 
a  St.  Andrews  Crofs,  which  ferves  for  a  Counter¬ 
poise  and  the  Chains  which  hang  from  the  other 
Extremities  of  the  Plyers,  to  lift  up  or  let  down 
the  Bridge, are  of  Iron  or  Brafs. 

drenches,  or  Drenges  ( Lat .  Drengi )  Lome 
ancient  M-  &  fay,  were  Tenants  in  Cavite :  Such 
as  at  the  Conqueft  being  put  out  of  their  Effates, 
were  afterwards  reftor’d  by  King  William ,  becaufe 
they  being  Owners  thereof,  were  neither  again!! 
him  by  their  Perfons  or  Councils.  Co.  on  Lit. 
Fol.  6.  lays,  tlieie  Drenches  are  Free  Tenants  of  a 
Mannor. 

DRENGAGE,  was  the  Tenure  by  which  the 
Drenches  held  their  Lands. 

DRIFTWAY  of  a  Ship,  the  fame  with  Lee- 

DUCTILITY.  Captain  Hailey ,  in  Philof.Tranf. 
iV.  194,  gives  this  further  Account  of  the  extreme 
Du&ility,  and  exceeding  Minutenefs  of  the  Parts 
of  Gold.  ’Tis  evident,  that  Gravity  is  in  all  Bo¬ 
dies  proportional  to  the  Quantity  of  Matter  in 
each  ;  this  is  known  by  undoubted  Experiment, 
lb  that  there  is  no  liich  Thipgas  a  Fropenfion  of 
fome  wore,  others  iejs,  towards  the  Earth's  Cen¬ 
tre,  fincC  thq  Impediment  of  the  Air  being  re¬ 
mov’d,  all  Bodies  deicend,  be  they  never  lo  loofe 
or  compadl  in  Texture,  with  equal  Velocity.  It 
follows  therefore,  that  there  is  7  times  as  much 
Matter  in  a  Piece  of  Cold ,  as  in  one  of  GlaJ's  of  the 
lame  Magnitude,  (their  ipecifick  Gravities  being 
as  7  to  1  nearly  )  and  confequently,  that  3t  leaft 
6  Parts  in  7  of  the  Bulk  of  the  Glais  muft  be 
Pore  or  Vacuity.  This  iome  Favourers  of  the 
Atomical  Philolophy  have  endeavoured  to  folve, 
by  fuppofing  the  Primary  or  Conjlituent  Atoms  of 
Gold  to  be  much  larger  than  thole  of  other  Bo¬ 
dies,  and  confequently  the  Pores  fewer.  In  or¬ 
der  to  examine  this,  he  inform'd  himfelf  by  the 
\Viredrawcrs,  that  every  bell  Double-guilt  Wire  was 
made  out  of  Cylindrick  Ingots  of  Silver,  four 
Inches  in  Circumference,  and  28  Inches  long, 
weighing  16  lb.  Troy.  To  gudd  theie,  they  be- 
ftow  40c,  of  Gold  5  that  is,  to  every  48  0 of 
Silver,  one  of  Gold.  They  informed  him  alio, 
that  two  Yards  of  Super-fine  Wire  weighs  juft 
one  Grain.  Hence  at  hrft  Sight  it  appear’d,  that 
the  Length  of  98  Yards  of  Wire  is  in  Weight  49 
Grains,  3nd  that  a  fingle  Grain  of  Gold  covers 
the  laid  98  Yards;  and  further,  that  the  1 ooooth 
Part  of  a  Grain  is  above  One  3d  of  an  Inch  in 
length,  (or  longer  than  aBarly'Corn)  which 
Length  may  a&ually  be  divided  into  10  Parts, 
and  confequently  the  100000th  Part  of  a  Grain  of 
Gold  be  vifible  without  a  Microlcope.  And 
by  reafon  of  theSpecifick  Gravities  of  the  Me¬ 
tals  w.  Silver  10-5  and  Gold  187;  he  found 
the’ Diameter  of  fuch  Wire  to  be  i«£th  Part 
'  of  an  Inch,  and  its  Circumference  rf3d  Part 
nf  an  Inch  •  but  the  Gold  did  not  exceed  in  Thick¬ 
er.  _ iJ-th  Part  of  an  Inch.  Whence  it  may 

be  concluded,  that  the  Cube  of  an  hundredth  Part 
of  an  Inch  would  contain  above  2433000000 
(or  the  Cube  of  134S )  luch  Atoms-  And 


tho'  the  Gold  be  ftretch’d  to  fuch  a  prodigious 
Degree  as  is  here  demonftrated,  it  ftill  (hews  it 
lelf  of  fo  even  and  united  a  Texture,  as  not  to 
let  the  white  Colour  of  the  Silver  that  lies  under 
it  appear  (even  by  a  Microfcope)  thro’  any  the 
leaft  Pom.  Which  argues,  that  even  in  this  ex¬ 
ceeding  Thinnels,  very  many  of  thole  Atoms 
may  (till  lie  one  over  the  other. 

pULEDGE,  in  Gunnery,  is  a  Peg  of  Wood 
which  joyns  the  Ends  of  the  6  Fellows  which 
form  the  Round  of  the  Wheel  of  a  Gun  Carriage ; 
and  the  Joynt  is  ftrengthened  on  the  Out-fide  of 
the  W heel  by  a  ftrong  Plate  of  Iron  called  the 
Duledge  Plate. 

DUPLEX  Querela.  See  Double  Quarrel , 

DUPLICATE,  is  ufed  by  Crompton  for  Second 
Letters  Patents  granted  by  the  Lord  Chancellor 
in  aCale  wherein  he  had  formerly  done  the  lame , 
and  was  therefore  thought  void.  But  any  Tran- 
feript  or  Copy  of  a  Writing  may  be  called  a 
Duplicate. 

E. 

ALDERMAN,  was  a  Title  among  the  Saxons , 
of  the  fame  Import  as  Earl  among  the  Danes, 
and  fignified  an  Elder  or  Statefman ;  liich  an  one 
as  the  Romans  called  Senator :  And  to  this  Day  wc 
ufe  the  Word  Alderman  in  the  lame  Senfe  for  an 
Aflociate  to  the  Chief  Ofticer  in  the  Common 
Council  of  any  Town  or  City,  and  fometimes 
for  the  Chief  Officer  himfelf. 

EAR.  The  former  Account  (in  Hoi.  1.)  of 
this  Curious  Organ  not  being  fo  latisfa&ory  as  I 
could  wifh  it,  I  have  here  mierted  Dr.  Krill's 
Anatomy  of  the  Ear. 

The  Ear  is  divided  into  the  External  and  In¬ 
ternal.  The  External  Ear  (  whole  Parts  have  al¬ 
ready  been  delcribed)  is  compoled  of  the  Skin, 
a  Cartilage,  and  a  little  Fat.  The  Skin  of  this 
Part  is  thin  and  lmooth,  it  fticks  dole  to  the  Car¬ 
tilage  by  means  of  a  fine  Membrane.  The  Carti¬ 
lage  is  in  that  Part  of  the  External  Ear  called  the 
Pinna  ;  and  the  Fat,  in  that  Part  called  the  Lobe , 
The  Vefiels  of  the  External  Ear,  are  Arteries 
from  the  Carotidale  Veins  which  go  to  the  Jngu- 
larcs ,  and  Nerves  from  the  Portio  Dura,  and  le- 
cond  Pair  of  the  Neck. 

The  External  Ear  is  tied  to  the  Os  Petrofum  by 
a  Strong  Ligament  which  comes  from  the  back- 
fide  of  the  Pinna.  Though  the  Ear  has  but  a  ve¬ 
ry  oblcure  Motion,  yet  it  has  two  Mulcles:  The 
firft  ariles  from  the  Outfide  of  the  Frontal  Mul- 
cle,  where  it  joins  the  Crotaphtte,  and  is  inlerted 
into  the  Upper  and  Back-part  of  the  Pinna. 
The  lecond  ariles  from  the  upper  and  foremoll 
Part  of  the  Procejf/is  Mamillarts ,  and  is  inlerted 
into  the  middle  and  back  Part  of  the  Concha.  The 
firft  Ihould  draw  the  Ear  upwards,  and  the  fe¬ 
cund  downwards  and  backwards  ;  but  the  con¬ 
tinual  binding  of  our  Eares  when  young,  deprives 
us  of  their  Ule.  The  Ule  of  the  External  Ear  is 
to  gather  the  Sounds,  and  to  carry  them  to  the  In¬ 
ternal.  Its  inequalities  and  Circles  do  moderate 
the  Violence  of  the  Air. 

The  Internal  Ear  begins  at  the  Conduit  wliich 
goes  from  the  Middle  of  the  Concha  to  the  Tympa¬ 
num  ;  it  is  call  d  Me at  ns  Auditories.  It  is  Carti¬ 
laginous  from  the  Concha  till  within  a  little  of  the 
Tympanum ,  where  it  is  bony  ;  yet  this  Cartilage 
goes  not  compleatly  round,  for  towards  the  Tem¬ 
pi  c 
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pic  its  Edges  do  not  meet  by  above  a  Line.  The 
Paflage  is  crooked,  running  firft  upwards  and  j 
then  downwards  to  the  Tympanum.  It  is  covered 
within  by  a  pretty  thick  Membrane.  Betwixt 
this  Membrane  and  the  Cartilage,  efpecially 
where  it  is  flit,  there  are  a  great  Number  of  little 
Glands,  whole  Execretory  Chanels  piercing  this 
Membrane,  carry  a  yellow  lort  of  Excrement  in¬ 
to  the  Meatus,  which  hinders  lnleds  or  any  other 
thing  to  enter  the  Ear. 

At  the  fur tlier  Extremity  of  this  Conduit, 
there  is  a  thin  tranlparent  Membrane  ftretch’d 
out  like  the  Head  of  a  Drum,  upon  a  bony  Cir¬ 
cle  which  wants  about  half  a  Line  of  being  corn- 
pleat.  The  Handle  of  the  Malleolus  is  tied  to 
this  Membrane,  which  it  draws  fomewhat  Ill- 
wards,  making  it  a  little  Concave  towards  the 
Meatus  Auditories :  And  there  luns  a  hnall 
Twig  of  a  Nerve  from  the  fifth  Pair  upon  its  In- 
fide  call’d  Chorda  Tympani  •  for  the  Membrane  it 
ielfis  called  Tympanum. 

Behind  this  Membrane  there  is  a  pretty  large 
Cavity  called  the  Barrel ;  it  is  about  three  or  four 
Lines  deep,  and  five  or  fix  wide.  It  is  lined 
with  a  fine  Membrane,  on  which  there  are  feveral 
Veins  and  Arteries.  It  is  always  full  of  a  puru¬ 
lent  Matter  in  Children.  In  this  Cavity  there 
are  four  final  1  Bones,  of  which, 

The  firft  is  the  Malleolus  or  Hammer,  fo 
called  becaufe  of  its  Shape.  Its  Head  has  on  its 
lower  Side  two  Protuberances,  and  a  Cavity 
whereby  itsjovned  to  the  Incus  by  Ginglymus : 
Its  Handle,  which  is  pretty  long  and  imall,  is 
fattened,  to  the  Tympanum.  Near  its  Head  it  has 
two  fmall  Proceffes,  and  it  is  moved  by  three 
Mufcles. 

The  firft  is  called  the  Externus ;  it  arifes  from 
the  upper  and  external  Side  of  the  Meatus  Audito¬ 
ries,  and  is  inferted  into  the  upper  and  longer 
Procefs  of  the  Malleolus,  which  it  draws  out¬ 
wards.  This  is  neceflary  when  Sounds  are  too 
great,  which  might  break  the  Tympanum. 

The  Second  is  the  Oblujaus  ;  it  lies  in  the  Ex¬ 
ternal  Part  of  the  Conduit  which  goes  to  the  Pa¬ 
late,  and  entring  the  Barrel,  it  is  contained  in  a 
Sinuofity  of  the  Bone  by  the  upper  Edge  of  the 
Tympanum,  and  is  inferted  into  the  (lender  Pro¬ 
cefs  of  the  Hammer,  aflifting  the  former  Mufcle 
in  its  Action. 

The  Third  is  the  Internes,  which  arifes  from 
the  Extremity  of  the  bony  Part  of  the  Conduit 
which  leads  to  the  Fauces ,  and  lies  in  a  Sinus  of 
the  Os  Petrofum ,  till  it  paffes  over  a  little  Rifing 
of  the  Bone  at  the  Fenejlra  Ovale ,  to  be  inferted 
into  the  pofterior  Part  of  the  Handle  of  the  Mal¬ 
leolus.  This  Mufcle,  by  pulling  the  Hammer  in¬ 
wards,  diftends  the  Tympanum. 

The  Second  fmall  Bone  is  call’d  Incus,  the  An¬ 
vil  :  It  has  a  Head,  and  two  Legs.  Its  Head  has 
a  Proturberance,  and  two  Cavities,  whereby  it 
is  articulated  with  the  Hammer  ;  the  fhorter  of 
its  Leers  is  tied  to  the  Side  of  that  Conduit  which 
goes  to  the  Procejjus  Mamillaris ,  and  its  longei 
Leg  to  the  Head  of  the  Third  Bone,  called. 

The  Stapes  or  Stirrop,  becaule  of  its  Refem- 
blance.  Tis  of  a  Triangular  Figure,  being  made 
of  two  Branches  let  upon  a  flat  Bans,  which 
'Bands  upon  the  Foramen  Ovale. ,  The  Space  be¬ 
tween  the  two  Branches  is  fill  d.  up  by  a  fine 
tranfparent  Membrane  •  the  Union  ©f  the  two 
Branches  is  called  the  Head  of  the  Stirrop,  in 
which  there  is  a  fmall  Canty,  in  which  lies 


the  Fourth  Bone.  There  is  a  fmall  Mulcle  which 
arifes  out  of  a  fmall  Canal  in  the  bottom  of  the 
Barrel,  and  which  is  inferted  into  the  Head  of  the 
Stirrop. 

The  Os  Orbicular e^  which  is  a  very  fmall  Bone$ 
being  Convex  on  that  Side  which  is  received  in 
the  Cavity  of  the  Head  of  the  Stirrop,  and  hol¬ 
low  on  the  other  Side,  where  it  receives  the  long 
Leg  of  the  Anvil,  which  is  only  joy  tied  to  the 
Stirrop  by  means  of  this  Fourth  Bone. 

Befldes  thefe  Bones,  there  are  feveral  Holes  in 
the  Barrel.  The  Firft  is  in  its  Fore-part  neareft 
the  Tympanum.  It  is  the  Entry  to  me  Sinus  iii 
the  Mammillary  Procefs.  The  Second  is  the  Ori¬ 
fice  of  a  Conduit  which  opens  behind  the  Palate 
of  the  Mouth.  The  Beginning  of  this  Conduit 
is  bony  •  and  its  Extremity,  which  is  near  the 
Uvula,  is  membranous.  Part  of  the  Air  which 
we  breath,  enters  by  this  Conduit  into  the  Ear. 
The  Third  and  Fourth  are  in  the  Internal  Procefs 
of  the  Os  Petrofum.  The  one  is  called  Fenejlra 
Ovalis;  the  Bafis  of  the  Stirrop  ftands-upon  it ; 
it  is  the  Entry  to  the  V tjlibulum.  The  other  is 
called  Fenejlra  Rotunda  ;  it  is  covered  by  a  fine 
Membrane,  inchafed  in  a  Rift  of  this  Hole ,•  it 
leads  to  the  Cochlea. 

The  UejUbulum  is  a  Cavity  in  the  Os  Petrofum , 
behind  the  Fenejlra  Ovalis ;  it  is  covered  with  a 
fine  Membrane  :  In  it  open  the  Semi-circulai 
Pipes  of  the  Labyrinth.  The  upper  Turning  of 
the  Cochlea,  and  the  Auditory  Nerve,  pierces  in¬ 
to  it  alfo. 

The  Labyrinth  is  made  of  three  Semi-circular 
Pipes  excavated  in  the  Os  Petrofum  ;  they  opert 
by  five  Orifices  into  the  V ejlibulum.  That  which 
is  called  the  Superior  Pipe,  joins  one  of  its  Extre¬ 
mities  with  one  of  the  Extremities  of  that  which 
is  call’d  the  Inferior  Pipe ;  and  thefe  two  Extremi¬ 
ties  open  by  one  Orifice, but  the  middle  Pipe  opens 
at  each  End  by  it  lelf  into  the  V ejlibulum. 

The  laft  Cavity  ofthe  Ear  is  the  Cochlea  •  it  re- 
fembles  a  Snail’s  Shell.  Its  Canal,  which  winds 
in  a  Spiral  Line,  is  divided  in  two,  the  Upper 
and  Lower,  by  a  thin  Lamina  Spiralis.  The 
Edge  of  this  Lamina  is  Membranous,  where  there 
are  feveral  Holes,  through  which  Twigs  of  the 
Auditory  Nerve  pals  from  the  one  Canal  to  the 
oilier.  The  Upper  Canal  opens  into  the  T ejli¬ 
bulum,  and  the  Lower  into  the  Barrel,  by  the 
Fenejlra  Rotunda. 

The  Veflels  of  the  Internal  Ear  are  Arteries 
and  Veins  from  the  Internal  Carotids  and 
gulars.  The  Nervus  Auditories  enters  by  the 
Hole  in  the  Internal  Procefs  of  the  Os  Petrofum , 
It  confifts  of  two  Bundles,  of  which  one  is  hard, 
the  other  loft.  Its  Portio  Mollis  is  diflributed 
through  all  the  Cochlea  and  Labyrinth,  and  the  Por¬ 
tio  Dura  is  befiowed  on  the  External  Parts  about 
the  Ear. 

Sounds,  being  gather’d  by  the  External  Ear, 
pafle  through  the  Meatus  Auditories,  and  beat 
upon  the  Tympanum ,  which  moves  the  four  little 
Bones  in  the  Barrel.  In  like  Manner  as  it  is  beat 
by  the  External  Air,  thefe  little  Bones  move  the 
Internal  Air  which  is  in  the  Barrel  and  V'ejlibu- 
lum :  which  Internal  Air  makes  an  Impreffion 
upon  the  Auditory  Nerve  in  the  Labyrinth  and 
Cochlea ,  accordingly  as  it  is  moved  by  the  little 
Bones  in  the  Barrel.  So  that,  according  to  the 
various  Refractions  of  the  External  Air,  the  In¬ 
ternal  Air  makes  various  Impreflions  upon  the 
Auditory  Nerve ,  the  immediate  Organ  of 
B  b  b  Hearing  ; 
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Hearing;  theic  different  Impreffions  reprefent 
different  Sounds.  i 

.See  Marti  Fait  diva  de  Aure  Humana  Tractates.  , 
EARL,  anciently  was  the  Title  given  to  fitch 
as  were  Aflociates  to  the  King  in  his  Councils  or 
Martial  Expeditions  ;  as  Comes  was  to  thole  who 
followed  the 'Magi  ft  rates  ot  Rome ,  as  their  Depu- 
ties  to  execute  their  Offices  for  them;  and  tins 
title  died  always  with  the  Man.  The  old  VV  ay 
of  making  Earls  was  only  CinBuram  Gladn  C omi- 
tattu,  without  any  formal  Method  of  Creation. 
But  William  the  Conqueror,  iaith  Cambden ,  gave 
this  Dignity  in  Fee  to  his  Nobles,  annexing  it 
to  this  or  that  County,  and  allotting  them  a 
Proportion  of  Money,  arifing  from  the  Princes 
Profits  for  the  Pleadings  and  Forfeitures  of  the 
Province  :  Now,  and  long  fince,  Earls  are  made 
by  the  Kings  of  England ,  by  their  Charters;  but 
without  any  Authority  over  any  County,  and 
without  any  Profit  arifing^  from  thence,  but 
Lome  Annual  Stipend  out  of  the  Exchequer  for 
Honors  Sake.  The  Solemnity  of  their  Creation 
vou  may  find  at  large  in  S tow  s  Annals.  Their 
Place  is  next  after  a  Marquiis,  and  before  a  Vil- 

eount.  „  ,  w  ,  , 

EARTH.  There  have  been  feveral  Methods 

thought  of  to  find  the  Magnitude  of  the  Earth. 
As,  I.  To  find  its  Diameter,  by  having  the  Height 
of  fome  very  Eminent  Mountain ,  and  the  Length  of 
a  Tifial  Ray  that  Jhall  be  a  Tangent  to  the  Earth's 
Surjace  at  fome  conjiderable  Diflance  from  the  Top  of 
the  Hill :  For  the  Square  of  fuch  a  Tangent  being 
(  by  35  £.  3.  )  equal  to  the  Re&angle,  under  the 
whole  Line  made  by  the  Earth's  Diameter,  and 
the  Height  of  the  Mountain  together,  if  you  di¬ 
vide  D  C’4  by  C  B  i.  e. 


the  Square  of  the  Difb nee,  from  the  Top  of  the 
Hill  to  the  Earth’s  Surface,  by  the  Hill’s  Height, 
the  Quotient  will  be  the  Line  C£,  Quiz,.)  the 
Aggregate  of  the  Earth’?  Diameter  and  the 
Mountains  Height ;  the  latter  of  which  being 
given,  the  former  is  fo. 

2.  Let  a  Spc&ator  on  theTop  of  a  high  Hill, 
as  at  Cf  with  an  Inftrument,  take  the  Angle 
jy  C  B  ;  which  may  beft  be  done  by  the  Help  of 
the  Sun  or  Moon’s  being  in  the  Horizon ;  for  that 
Way  the  Horizon  will  be  the  moft  accurately  de¬ 
termined.  Then  the  Length  of  the  Tangent  CD 
being  iome-how  known,  in  the  Right  angled  a 
D  C  A,  the  Line  D  A  ■=  to  the  Earth  s  Semidi- 
ametermay  eafily  be  drawn,  and  its  Length  found 
by  Calculation. 

2  The  Angle  DC  A  being  taken,  and  the 
Mountains  Height  C  B  known  ;  the  Earth’s  Ra¬ 
dius  B  A  may  be  had  without  knowing  the 


Diftance  C  D  :  For  in  the  a  D  C  A  all  the  An¬ 
gles  are  known,  and  the  Length  B  C  is  only  *he 
Excels  of  the  Secant  CA  above  the  Radius  BA 
or  AD;  wherefore  by  the  Tables  of  Sines,  Tan¬ 
gents,  and  Secants,  the  Radius  AD  will  be 
known. 

There  is  alfo  another  way  a-kin  tothefe,  of 
finding  a  Part  of  the  Circumference  of  a  great 
Circle"  on  the  Earth,  by  haying  the  Altitude  of 
two  high  Mountains,  and  their  Diftance  from  each 
other. "  But  none  of  thefe  Ways  can  be  depended 
upon,  tho’  they  are  built  upon  Geometrical  Prin¬ 
ciples,  and  are  great  Inftances  of  the  due  Thought 
and  Penetration  of  the  Inventers ;  becatife  there 
will  be  fo  many  unavoidable  Difticulties,  in  the 
different  Refradtien  of  the  Atmofphere,  in  taking 
the  exaft  Height  of  the  Mountains,  or  the  Di¬ 
ftance  of  their  Tops  from  the  Earth’s  Surface  in  D, 
that  there  can  nothing  Certain  be  determined 
from  hence. 

The  beft  Method  therefore  to  gain  this  Point, 
is  that  which  Mr.  Norwood  here  in  England ,  and 
Mr.  Picart  in  France,  proceeded  in  ;  which  was 
to  mealure  the  Diftance,  in  Miles,  or  rather  in 
Yards  or  Feet,  between  two  Places  fituate  under 
the  lame  Meridian,  and  at  leaft  a  Degree  one  from 
another  ;  that  fo  the  Number  of  Miles,  contain’d 
in  one  Degree  of  a  great  Circle  of  the  Earth,  be¬ 
ing  exactly  known,  the  Earth’s  Circumference 
will  be  eafily  had  by  only  multiplying  thofe 
Miles  by  360.  And  this  the  French  Mathema¬ 
ticians  ieem  to  have  done  fo  nicely,  that  hardly 
any  thing  more  exaR  is  to  be  expe&ed.  They 
make  the  Ambit  of  the  Earth  to  be  123249600 
Paris  Feet;  that  is,  nearly,  131630573  Englijh 
Feet,  or  24930  of  our  Statute  Miles.  Whence 
the  Diameter  niuft  be4i%>93io  Englijh  Feet,  and 
nearly  7935  Statute  Miles. 

EARTH.  Dr.  Hook ,  in  Op.  Poft.  p.  467.  faith, 
that  the  Semidiameter  of  the  Earth,  from  the 
moft  accurate  Obfervations  that  ever  were 
made,  is  3962^  Statute  Miles;  or  more  exactly 
20923500  ;  Statute  Feet. 

Since  ’tis  known  that  the  Orbit  of  the  Earth  is 
Elliptical,  and  That  its  Motion  round  the  Sun  is 
flowed  in  the  Aphelion ,  and  fwifteft  in  the  Peri- 
helion  ;  the  Confcquence  is,  that  the  Places  of  the 
Earth’s  Aphelion  and  Perihelion  may  be  found  by 
Obfervation  of  her  flowed  or  fwifteft  Motion. 
And  the  Places  of  thele  Ajpides,  as  they  are  called, 
may  be  found  alio  by  the  Sun’s  Apparent  Diame¬ 
ter;  which  will  be  leaft  when  the  Earth  is  in 
her  Aphelion ,  and  greateft  in  the  Perihelion  :  But 
there  being  fome  Difficulty  in  meafuring  this 
accurately,  the  former  Way  of  finding  the  Place 
of  the  Earth’s  Apfides  is  the  beft. 

The  Motion  of  the  Earth's  Aphelion  is  only 
Apparent,  and  not  Real ;  blit  itanfwers  to  the 
Proceilion  of  the  Equinoxes,  which  is  annually 
about  50  Seconds. 

EARTH.  In  the  Year  1679,  an  Experiment 
being  luggefted  to  try,  whether  the  Earth  moved 
with  a  Diurnal  Motion  or  not,  by  the  Fall  of 
a  Body  from  a  confiderable  Height,  allcdging,  it 
would  fall  to  the  Eafl  of  a  true  perpendicular. 
Dr.  Hook  read  before  the  R.  Society  a  Dilcourfe 
on  that  Subject,  wherein  he  endeavoured  to  ex¬ 
plain  what  Curve  the  falling  Body  would 
ddcribc ;  and  in  particular,  he  aflerted,  that 
the  Fall  of  the  Body  would  not  be  dire&Iy  Eafl , 
but  to  the  South  Eafl,  and  more  to  the  South  than 
the  Eajl  And  on  icveral  Trials  made,  the  Ball 

did 
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did  always  fall  to  the  S outh-Eaft.  Hook’s  Lift,  in 
Op.  Po(i.  p.  22. 

EARTH.  If  you  fuppofe  an  heavy  Body  to 
defeend  15  Eeet  in  the  fird  Second  of  Tune, 
Mr.  Keill  laitli>  it  follows  by  Calculation,  (See 
Exam,  of  Burnet  s  Theory,  p.  117,  1 1 8.)  That  the 
Force  of  Gravity,  to  the  (Centrifugal  Force,  in  a 
Body  placed  at  the  Equator  of  our  Earth ::  is  as 
289  to  1.  So  that  by  the  Centrifugal  Force  ari- 
fing  from  the  Earth's  Rotation,  any  Body  placed 
in  the  Equator  will  lofe  a  289th  Part  of  its 
weight  which  it  would  have  were  the  Earth  at 
Reft! 

Andfince  there  is  noCentrifugal  Force  at  the 
Poles,  a  Body  there  weighs  289  lb.  which,  at  the 
Equator  would  weigh  but  288  lb. 

Andp.  123.  he  ihewsj  x 

That  on -our  Earth,  the  Decreafe  of  Gravity, 
in  going  from  the  Pole  towards  the  Equator,  is 
always  as  the  Square  of  the  Co  fine  of  the  Latitude. 

EARTH.  According  to  Sir  Jfaac  Newtons 
Principles,  Lib.  3.  Prop.  21.  The  Axis  of  the  Earth 
doth,  in  every  Annual  Revolution  of  the  Earth 
round  the  Sun,  twice  incline  towards  the  Ecliptic , 
and  twice  return  to  its  former  Pofition  ;  and  on 
this  Nutation  of  the  Earth's  Axis  depends  the 
Recellion  of  the  Equinodlial  Points;  and,  as 
Mr.  Flamftead  thinks,  the  Annual  Parallel  of  the 
fixed  Stars. 

The  Annual  Regreflion  of  the  Earth’s  Nodes,  is 
about  50  Seconds ;  and  the  Nutation  of  her  Axis, 
about  42  Thirds. 

EARTH.  Dr.  Gregory ,  Aftron.  Phyft  &  G eons' 
p.  y6.  Tha  t  by  reafon  of  the  Fi  gure  of  the  Earth, 
the  Equinoctial  Points  do  recede ;  and  that  the 
Axis  of  the  Earth,  in  every  one  of  its  Annual  Re¬ 
volutions  round  the  Sun,  doth  twice  change  its 
Inclination  to  the  Ecliptic,  and  as  often  return 
again  t#  its  former  Inclination  of  66  Deg.  and 
half. 

EASEL- Pieces,  in  Painting,  are  fuch  fmall 
Pieces,  either  Portraits  or  Landskips,  which  are 
painted  on  the Eafel ;  (the  Frame  on  which  the 
Painter  places  his  drain’d  Canvafs)  and  are  fo 
called  to  didinguifh  them  from  larger  Pictures, 
which  are  drawn  on  Cielings,  Roofs,  or  the 
Walls  of  Rooms. 

EASEMENT,  ( Aifjumentum )  in  the  Law,  is  a 
Service  which  one  Neighbour  hath  of  another, 
by  Charter  or  Prefcription,  without  Profit ;  as 
a  Way  through  his  Ground,  a  Sink,  &c.  and 
this,  in  the  Civil  Law,  is  called  Servitus  Predii. 

EAVESLATH,  in  Archite&ure,  is  a  thick 
feather  edg’d  Board,  nail’d  round  the  Eaves  of  a 
Houle,  for  the  lowermoft  Tiles,  Slate,  or  Shin¬ 
gles  to  red  upon. 

EBDOMADAR1US,  was  formerly  an  Offi¬ 
cer,  lo  called,  in  Cathedral  Churches,  appointed 
Weekly  to  fuperviie  the  Regular  Performance  of 
Diyine  Service,  and  other  Duties  of  the  Choir ; 
and  at  the  Beginning  of  each  Week  he  drew  up  a 
Bill  (which 'was  called  Tabula)  of  the  ReipcChve’ 
Perfons  attending  the  Service  of  the  Qp ire,  and 
of  their  Duties  allotted  them  /  and  thole  Perlons 
which  were  entered  in  this  Bill  were  called  Jnta- 
bulati. 

•  ECCENTRICITY  of  the  Earth,  in  tire  new 
Aftronomv,  is  the  Di lfance  between  the  Focus 
and  the  Centre  of  the  Earths'  Elliptick  Orbit: 
How  to  find  which,  Mr.  Whiilon  thews  p.  90.  of 
his  Preldi.  Ajlron.  from  the  Apparent  Motion  of 
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t^un>  comPg«l  with  the  two  Extreams  of  the 
AMa.  For  fmee  the  True  Velocity  of  the  Earth 
in  her  Aphelion  and  Perihelion  is  a  Reciprocal 
Ratio  ofher  Didanccs  from  the  Sun  ;  and  that  the 
Apparent  and  Angular  Velocity  is  in  a  duplicate 
Ratio  ol  her  Didanccs  reciprocally;  from  the 
Apparent  Difference  of  thele  two  Velocities,  the 
Difference  of  the  Didanccs,  or  the  double  Ec¬ 
centricity,  will  eafdy  be  known.  The  Eccen¬ 
tricity  of  the  whole  Didance  is,  at  a  mean 
about  a  doth  Part,  or,  more  accurately, 
ECHO.  Dr.  Plot,  in  his  Natural  Hidory  of 
Oxfordjhire,  Cap.  1.  didinguithes  Echoes  into  fuch 
as  are,  1.  Single ,  which  return  the  Voice  but 
once  ;  and  of  thefe,  fome  may  be  called  Tonical ; 
becaufe  they  will  not  return  the  Voice  but  when 
modulated  into  lome  peculiar  Mufical  Note: 
And  otheis  PolyfylUbical  •  becaufe  they  will  re- 

tU^nnmai1^  Syllables,  Words,  and  Sentences ; 
and.  lometunes  a  Whole  Hexameter  Verfe. 

2.  Manifold  or  Tautological ,  which  return  Syl¬ 
lables  and  Words  the  fame  oftentimes  repeated. 

In  the  Poly  fy  llabic al  and  Articulate  Echoes,  the 
I  lace  where  the  Speaker  dands  is  called  the  Cen¬ 
trum  Phonicunt ;  and  the  Objebt  or  Place  that  re¬ 
turns  the  Voice  is  called  the  Centrum  Phonocamp* 
ticuns.  He  faith  he  experienced  what  Blancantts 
Writes  in  his  Eehomctria,  Theor.  <5.  That  no  one 
)  Jable  can  be  didinbfly  and  clearly  returned 
under  the  Didance  of  24  Geometrical  Paces,  or 
120  Feet.  But  by  fome  Experiments  I  have  made 
1  ;udge  that  Didance  to  be  too  large,  as  well  as 

a  ierJentu j  of  £>9  Beet,  to  be  too  little  : 

And  perhaps  fome  Places  may  return  the  Voice 
iooner  and  fome  later,  than  others  .  which  it 
would  be  worth  while  to  try  where  there  is  a 
Convenience  of  meafunng  perpendicularly  from 
tne  Centrum  Phonocampticum.  When  I  was  about 
16  Years  of  Age,  having  Dr.  Plot's  Book  to  di- 
,  remember  well,  that  I  found  an  Echo, 
Phdnicum  was  on  the  North  Side 
of  Shipley  Church  in  the  Wild  of  Snffex  •  and 

theNight°Uldf  rC?Cat  dlflm(%  tIiefe  Words,  in. 

Os  Homini  fullime  dedit,  CAumque  tueri 
juJJit  &  Ere  cl  os - - - 

efpccially  if  you  fpoke  tile  firft  Syllable  very 

ferW™'  rett  Pretty  fatt‘  1  rawfurej 

p  ™alio  th!;  Didance  very  accurately,  but  the 
Papers  are  loft,  and  I  can  pronounce  nothin? 

fhf  G 11 X  a  :<?l't  ’  ne7  L  but  on|y  that  it  was  much 
the  fineftand  moftdiftirrcftEeho  that  ever  I  tried  • 
"-0  1  toed  the  Famous  one  at  WcoMock  feveral 
Times,  after  I  went  to  Oxford. 

■c  ECLiPSEW^  Sun.  In  order  to  obferve  an  • 

SfW  ofr,Sufn  accurately,  Mr.  FI  am  (led  di- 

s,  2.  fad  t  le  ‘  Pfcies  of  the  Sun  through  a 

fvr  a  ^  pC°peb  a  tollemble  Length,  an 

ffr?ACl  ,Paiperr^hcd  -the  EyeGlafs;  and  fo 
r  as  that  the  fa  id  Species  may  appear  at  lead; 

p  nc,les  ov2r*  ^nd  then  to  divide  both,  the 
enp  aery  of  a  Circle,,  equal  to  that,  and  drawn 
on  tiie  J  aper,  into  3 60  gr.  for  the  better  obler- 
ving  the  Culps  of  each  Phafis ;  and  alfo  the  Dia¬ 
meter  into  Digits,  and  their  Parts,  by  Concen- 
trick  Circles,  for  mea  l  tiri  ng  the  Quantity  of  the 
obfeured  Parts.  When  you.  look  at  an  Ecliple 
°f  the  Sun,  the  bed  and  readied  way  .to  five  the 
Eye  is  to  take  a  Piece  of  plain  Looking-glafs 
***  •  BbbS  ™  *  *  Plate, 
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Plate,  and  black  one  fide  of  it  over  the  Flame  of 
a  Candle  ;  and  then  look  through  it  at  the  Sun. ^ 
And  it  you  ule  aTelelcope,  fucha  black  d  Glals 
mbti  be  between  your  Eye  and  the  Eye- glals. 

To  determine  the  Moment  of  the  Inunerfion, 
Duration,  arid  other  Requilites  of  a  Solar  Ecliple: 
lrid.  Whijtons  Preletl.  Ajlron.  p.  160.  and  of  a  Lu- 


nar,  p.  i^o. 


^CLIPSES.  Tis  now  difeovered*  that  Lunar 
Ecliples  do  not  arile  from  the  Intcrporiticn  of  the 
Earth's  Body  between  0  and  her,  but  only  from  ■ 
the  Interuorition  of  her  Atmojphere.  j 

Of  which,  and  all  the  Phcenomen a  of  Eclip- . 
Ics^  fee  Whijions  PraLFl.  Ajtron.  p.  1 35'  . 

EDICT,  in  the  Civil  Law,  is  any  thing  that : 
the  Emperor  eftablifhcs  of  his  own  Accord,  that  j 
it  may  be  generally  obferved  by  every  Subject.  , 
And  this  differs  both  from  a  Decree,  or  a  Prag-  i 
matick  SanFiion.  I 

ELASTICITY.  The  Caule  of  the  Elafticity 
of  Fluids,  luch  as  our  Air,  may  eafily  beacoun- 
ted  for ,  from  their  Particles  being  all  endowed 
with  a  Centrifugal  Force,  like  what.  Sir  Ifaac 
Kenton  mentions  in  Prop .  23.  lib.  2.  of  his  Excel¬ 
lent  Principia.  And  to  lolve  the  Springinels  or 
Elafticity  of  folidand  firm  Bodies,  we  xnyfthave 
Recorirle  to  another  univerfal  Law  of  Nature, 
Attraction ;  by  which  the  Parts  of  iolid  and  firm 
Bodies  are  cauled  to  cohere  together.  When 
therefore  hard  Bodies  are  either  bent  or  ftruck ,  fo 
that  the  Component  Particles  are  a  little  moved 
from  one  another,  but  not  quite  disjoyned  and 
broken  off,  nor  lepa rated  fo  far.  as  to  be  out  of 
the  Power  of  that  Attta&ing  Force*  by  tvhich 
they  cohere  together  ;  they  certainly  'iyiil,  on  the 
Cemtion  of  the  external  Violence,  Ipring  back 
with  a  very  great  Velocity  to  their  former  natu¬ 
ral  State:  Suppofing,  as  I  laid  before,  that  the 
Particles  are  not  feparated,  by  the  Flexure,  or  the 
Shock,  fo  far  from  one  another,  as  that  the  Atoms 
of  any  foreign  Fluid  can  get  in  between  them,  and 
hinder  the  Attractive  Force  ;  for  then,  as  loon  as 
wer  the  liberating  Force  ceale?,  the  Attractive 
will  act,  and  bring  them  back  to  their  former 
State 

ELECTION,  in  Numbers,  with  Regard  to 
Combinations,  is  the  feveral  Ways  of  taking  any 
Number  of  Quantities  given,  without  having 
relpecf  to  their  Places.  Thus  the  Quantities 
4,  b,  c,  may  be  taken  7  Ways  ;  as  abc,  ah,  etc,  be, 
and  4,  b,  c 

See  Schooten  in  his  ACifcellanea ;  and  Strode  of 
Combinations.  Sec*  alio  the  Word  Combination. 

ELECTRICITY.  In  Phil.  Tran.  N.  30S.  there 
is  an  Account  of  an  Experiment  made  before  the 
R.  Sv  at  Grcjham  College^  touching  the  extraor- 
diirary  Electricity  of  Glals,  producable  by  a 
lmart  Attrition  of  it,  withiome  odd  Phenome¬ 
na  thereon  depending  :  As^  that  Moiftnels  will 
at  any  Time  hinder  the  Electrical  Attraction: 
That  the  Interposition  of  the  rinett  Lawn  or  Mul- 
lin  between  the  Body  heated  by  rubbing,  and  the 
Light  Bodies  to  be  attracted,  will  deprive  it  of 
all  EleCTrical  Force:  That  when  the  EleCfrick 
Body  (which  tvas  a  Tube  of  Glafs  of  1  •  in  Dia¬ 
meter,  and  50  in  Length  )  became  hotted  by 
the  greatett  Rubbing,  it  lent  forth  Effluvia  that 
might  fcnlibly  be  felt  to  ttrike  again  11  your  Face, 
when  the  Tube  was  held  near  it :  That  exhautting 
the  Tube  of  Air  by  the  Pump,  did  almoll  total¬ 
ly  deprive  it  of  its  Electrical  Force,  tho'  rubb'd 
never  fo  much  j  &c.  All  which  Experiments 


I  have  often  made  my  fclf,  and  find  to  be  very 
truly  related  there.  Tis  oblervable,  that  on  rub¬ 
bing  the  Tube  in  the  Dark,  a  Light  would  be 
produc'd  j  which  was  greater  when  the  Tube 
was  exhaufted  of  Air,  and  then  feern’d  to  be 
all  within  the  Tube  :  and  when  another  Hand 
or  ones  Finger  was  field  near  th?  Tube  in  the 
dark,  a  Light  was  feen  to  break  from  it,  with  a 
lhapping  Noife  like  that  of'  a  green  Leaf  m  the 
Fire,  but  not  fo  lmart  and  loud. 

He  got  alfo  a  Cylindrical  Glafs,  and  caufed  it 
by  the  Contrivance  of  a  Wheel  to  be  briskly 
turned  round  in  an  Horizontal  Pofition  :  When 
this  Glals, being  exhaufted  of  Air, was  turn'd  round 
its  Axis,  a  conriderable  Light  would  be  produc’d 
by  the  Attrition  of  ones  Hand  on  the  Outride ; 
and  when  the  Air  was  let  in,  it  was  furpriring 
to  lee,  that  on  the  Application  of  ones  Finger  to¬ 
wards  the  Glafs,  a  vigorous  Light  would  be  pro¬ 
duc'd,  which  began  at  the  Finger  firft,  ,and 
ieemed  to  gravitate  on  it,  and  was  fenribfy  to 
be  felt  there,  at  half  an  Inch  Diftance  from  the 
revolving  Glals.  And  this  Purple  Light  was  vi¬ 
sible,  even  by  Day,  or  in  the  Light.  Mr.  Haxks- 
^contrived  alfo,  that  lome looie Threads lhou Id 
be  faftened  at  one  End  to  a  Circle  of  Wire,  which 
was  fattened  at  Right  Angles  to  the  Axis  of  the 
Glafs*  and  within  it :  and  then  we  obferv’d  fe- 
veral  Times,  that  wnen  the  Glals  was  fwiftly 
moved  round,  and,  by  that  means,  ftrongly  rub¬ 
bed  and  heated,  all  thole  loofe  Threads  would 
ftand  upright  and  point  dire&ly  towards  the  Axis 
of  the  revolving  Glals. 

He  afterwards  fix’d  the  Lower  Ends  of  Threads 
into  a  Circle  of  Cork*  which  was  placed  at  Right 
Angles  to  the  Axis  as  before,  but  the  upper  Ends 
of  the  Thread  hang  loofe  ;  but  as  loon  as  the 
Glals  was  turn’d  round  as ’before,  rubbed  and 
wanned,  the  Threads  would  ftand  up  an  End  in 
the  fame  Plane  with  the  Circle  they  were  fattened 
to  j  and  would  point  direCtiy  from  the  Axis  to¬ 
wards  the  inward  Surface  of  the  Glafs ;  unlefs 
when  moved  by  the  Application  of  ones  Finger 
without ;  which  would,  furprilingly,  make  them 
bend  and  point  towards  it. 

ELLIPSIS.  Jo  deferibe  this  Figure  readily  by 
means  of  theSebfor.  See  Analemma,  Vol.  1. 

EMBER-WEEKS,  are  thole  Weeks  in  which 
the  Ember-Days  fall.  In  the  Laws  of  K.  Alfred , 
c.  39.  and  in  thole  of  Canute ,  c.  16.  they  are  cal¬ 
led  Tmbren,  i.  e.  Circular  Days  ;  from  whence 
they  are  corrupted  into  Ember-Days  :  And  by 
the  Ciiionifts  they  are  called,  Quatuor  Anni  Tem¬ 
pera,  the  Four  Cardinal  Sealons  on  which  the 
Circle  of  the  Year  turns  :  They  are  the  Wednefday, 
Friday,  and  Saturday,  after  Quadragejfima  Sun¬ 
day  ;  after  Whit  fund  ay  ;  after  Holy-rood  Day,  in 
September  ;  and  after  St.  Lucies  Day,  in  December : 
Winch  fourTunes  anlwer  well  enough  to  the  four 
Quarters  of  the  Year,  Spring,  Summer,  Autumn, 
and  W  inter.  And  Mr.  Svmner  thinks  they  were 
Falls  instituted  to  beg  God’s  Bieifing  on  the 
Fruits  of  the  Earth.  Thefe  Ember-Weeks  are 
now  chiefly  taken  notice  of  on  the  Account  of 
the  Ordinations  of  Priefts  and  Deacons ;  becaule 
the  Canon  now  appoints  the  Sundays  next  luc- 
ceeding  the  Ember-Weeks,  lor  the  Solemn  Tima 
of  Ordination.  Tho’  theBifhops,  if  they  pleale, 
may  ordain  on  any  Sunday  or  Holyday. 

EMBRACERY,  is  the  Offence  of  an  Smbra - 
ceur  •  to  pre-inttruf!  the  Jury. 

EMBRE,  or  Fn.br mg  Pays,  ire  thofe  by  the 
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Antients  call  d  Quatuor  Dempora^  and  arc  of great 
Antiquity  in  theChurch  ;  being  obiervcd  on  the 
Wedmfday,  Friday,  and  Saturday  next  atfer  Qua- 
dragejfima  Sunday,  Whit  fund  ay,  Holy-Rood  Day, 
in  September,  and  St.  Lucies  Day ,  in  December 
2  and  3  Ed.  6.c.  ip. 

EMENDATIO,  in  the  Law,  is  the  Power  of 
amending  and  corre&ing  Abufes  according  to 
itated  Rules  and  Mcaiures :  As, 

EMENDATIO  Panni ,  is  the  Power  of  Aulnage 
or  V Inage,  or  looking  to  the  Aflize  ofCloth,  that 
it  be  ot  the  juft  Ell,  or  due  Meafure. 

EMENDATIO  Pants.  &  Cervifia,  is  theAlTize 
of  Bread  and  Beer  ;  or  the  Power  of  luperviling 
and  corre<fting  the  Weights  and  Mealures  belong¬ 
ing  to  them.  5 

EMETICKS.  Dr.  Cheyne ,  in  his  Book  of  Fe¬ 
vers,  lays,  the  Adfion  of  vomiting  by  a  Medicine 
is  produc’d  thus :  The  Particles  of  the  Vomitory, 
by  wedging  themlelves  into  the  Orifices  of  the 
EmiJJaries  of  the  Glands  which  are  placed  adja¬ 
cent  to  the  Surface  of  the  Stomach,  do  Dilate  the 
fame  (which  by  l'ome  extrinfical  Caufe  had  been 
contradfed)  and  after  the  fame  Manner  do  Dijfolve 
(atleaft  in  fome  Degree)  the  Cohefion  of  the 
Stagnant  Morbifick  Matter,  rendring  it  more  fluid, 
and  confequently,  making  its  Refjftance  lels. 
Now  the  natural  and  conftant  Adfion  of  the 
Glands  being  Secretion  ;  f  and  the  Impediment  (by 
the  Dilatation  of  the  Orifice,  and  the  Attenua¬ 
tion  of  the  Fluid)  being  taken  away,  or  at  leaft 
made  lefs  than  the  natural  Momentum  of  the 
Glands,  the  Matter  inuft  neCeflarily  flow  into 
the  Cavity  of  the  Stomach,  ’till  it  be  heap’d  up 
in  fuch  a  Quantity  (which  not  being  to  be  done 
in  an  Inftant,  muft  require  fome  Time)  as  isfuf- 
ftcient  (by  the  united  Loathfomnefs  and  the  Vis 
Stimulant  of  the  Emetick)  to  villicate  and  force 
the  Fibres  of  the  Stomach,  Abdomen ,  and  Dia¬ 
phragm  (by  the  Communication  of  the  Nerves  of 
the  Firfi  with  the  two  laft)  into  a  violent  Con¬ 
traction,  and  thereby,  throw  all,  out  by  the 
Oefophagw ;  and  this  makes  all  quiet  for  a  while, 
till  a  new  and  fufneient  Quantity  be  excerned 
from  thele  Glands  to  reproduce  the  aforefaid  Con¬ 
traction.  A  nd  thus  there  happens  a  Fit  of  Vo- 
miting  and  Quiet  alternately,  ’till  either  all  the 
Morbifick  Matter  be  thrown  out,  or  the  Force  of 
the  Emetick  isfo  dilated,  that  it  is  no  longer  able 
to  elicit  the  Morbifick  Matter  from  the  Glands. 
And  the  Strong  Contraption  in  Co  many  AFufcles 
and  Mufcular  Canals  as  are  at  work  in  the  Action 


of  Vomiting,  and  the  Violent  Concujfion  which  is 
produced  over  the  whole  Body,  bv  a  Power 
which,  by  'juft  Computation,  is  not' inferior  to 
that  of  26000  Jb.  Weight,  may,  and  often  does 
take  aivay  the  Obftrudtions  in  many  other  Ca¬ 
nals  befides  thole  which  are  adjacent  to  the  Sto¬ 
mach  and  Gullet ;  as  we  may  plainly  lee  by  thofe 
vaft  Sweats,  which  plentiful  Fits  of  Vomiting 
occalion.  Emeticks  and  purgative  Medicines  dif¬ 
fer  only  in  this,  that  the  Particles  of  the  latter 
do  not  immediately  vdlicate  the  Fibres  of  theStcf- 
rnach,  dilate  the  Orifices,  and  attenuate  the  Mat¬ 
ter  contain  d  in  the  Glands  of  the  Stomach,  but 
a&  gently,  and  affift  the  natural  Motion  of  Di- 
geftion,  and  I'd  arc  carried  down  into  the  In- 
teftins;  and  how  they  operate  there,  lee  under 
Purgatives. 

EMlNENTIAL  Equation,  is  a  Term  u fed  by 
the  Algebrifts  in  their  Inveftigation  of  the  Areas 
of  Curvilineal  Figures  -  and‘is  lb  called,  btcaule 
tis  an  Artificial  Equation,  which  contains  ano¬ 
ther  Equation  eminently.  See  Hayes's  Fluxions, 
P-  97,  &c. 

EMISSARY  of  a  Gland ,  is  the  common  Con¬ 
duit,  Canal,  or  Pelvis ,  in  which  all  the  little  Secre¬ 
tory  Canals  of  a  Gland  do  terminate.  See  Gland 
and  Animal  Secretion. 

EMPHYTEUSIS,  in  the  Civil  Law,  isaCon- 
traa  made  by  Content,  but  created  by  the  Roman 
Law*,  and  not  the  Law  ot  Nations ;  by  which 
Houles  or  Lands  are  given,  to  be  poftels’d  for  ever* 
upon  Condition  that  the  Lands  (hall  be  im- 
provd,  and  that  afmall  yearly  Rent  (hall  be 
paid  to  the  Proprietor.  The  Tenant  is  call’d, 

EMPHYTEATA,  becaufe  of  his  being  under 
an  Obligation  ot  planting  and  improving  the 
Land. 

EMPTIO-F enditio,  in  the  Civil  Law,  is  that 
Contraa,  by  Content  only,  which  we  call  Buy¬ 
ing  and  Selling, whereby  the  Seller  is  bound  to  de¬ 
liver  the  Goods,  and  the  Buyer  to  pay  the  Price 
for  them,  according  to  the  Bargain. 

EMPYREUMA,  is  that  Taft  and  Smell  of 
rire,  which lome  Things,  toohaftily  diftill  d  re¬ 
tain. 

15  ^  Art  Enameling. 

ENCHESON,  is  a  French  Word  often  £ied  in 
our  Law-Books ;  and  teems  to  lignifie,  the  Oc- 
Rcafon,  or  Caufe  of  any  Things  being 

,^COL^PTI?E»  is  the  Art  making  Plates 
ot  Brals,  and  cutting  in  the  Figures  or  Letters  for 
Monumental  Interiptions  and  Laws. 
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ENGINE  for  Rowing  Ships :  The.  Figure  of  this  Engine  being  omitted  in  T »/.  I.  is"  here  added- 


Dcfcwption. 


A.  The  Line  the  Ship  makes. 

B.  The  water  Line. 

C.  The  Decks. 

D-  The  Capftand  Barrs. 

E.  The  Capftand. 

F.  A  Wheel  on  the  Drum¬ 
head  of  the  Capftand. 

G.  A  Trundle  head  on  the 
Wheel. 

H.  An  Iron  Bar  going  thro* 
the  Trundle-head,  and  tho¬ 
rough  the  Sides  of  the  Ship. 

I.  Two  Drum-heads  like  thofe 
on  the  Capftand. 


K.  Paddles,  of  which  Six  or 
Eight  on  each  Side  the 
Ship,  are  with  Eafe  Fixed 
and  Unfixed  into  the  faid 
Drum-heads. 

L.  A  Piece  of  Iron,  to  which 
a  Luff-Tackle  may  be  Fix’d 
to  lift  thofe  that  are  too 
Heavy  for  Mens  Strength, 
round  each  of  which,  by 
taking  half  Turns  with  a 
Cord,  you  make  a  Com- 
pleat  Wheel  on  each  Side 
the  Veffel. 


ENGLECERY,  Engleceria , 
li"  ill  tying  to  be  an  Englijhman  : 
the  Danes  *  it  a  man  were 


is  an  old  Word 
For  in  the  Time 
of  the  Danes,  if  a  man  were  privily  (lain  or 
murdered,  it  was  accounted  Fracigena,  which 
Word  then  comprehended  every  Alien,  until 
Endecery  was  prov’d,  that  is,  ’till  it  was  made 
i nanitelr  that  he  was  an  Englijhman.  rid.  Bratton 
lib.  3.  tratt.  2  c.  ife  fol.  134.  But  there  being 
many  Abules  and  Troubles  about  this  Engleccry , 


,  it  was  taken  away  by  14  £•  4* 

ENURE,  in  the  Law  Senfe,  ligmhes  to  take 
Place  or  Efleft  or  to  be  Available.  As  a  Releafe 
fhall  Enure  by  way  of  Extinguishment ;  and  a 
Releale  made  to  a  Tenant  for  Term  ot  Life,  they 
lav  lira  1 !  Enure  to  him  in  Re\erfion. 

'EPICYCLOID,  is  a  Curve  generated  by  the 
Revolution  of  the  Per  iphery  of  a  Circle  along  the 

Convex 
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Convex  or  Concave  Pitt  of  another  Circle  ^  which 
Part  of  this  other  Circle  is  call’d  the  Bale  of  the 
Epicycloid  ;  as  in  this  Figure,  D  B  is  the  Bale  of 


the  Epicycl0U}  V  its  Vertex  j  VB  its  Axis: 

V  half  of  the  Exterior  Epicycloid  ;  made  by 
the  RevoJuti0n  0f  the  Semicircle  VLB,  (which 
is  called  t]lc  Generant )  along  the  Convex  Side  of 
the  Bafe  j)  b  ;  As  V  P  U  is  the  Interior  Epicy¬ 
cloid,  formed  by  the  Generant  s  revolving  along 
the  ConcAVC  side  of  the  Bafe.  , 

How  a  Portion  of  this  Epicycloid  is  fquarable, 
See  PM.  Tran.  N.  217,  by  Mr.  Cafwell,  and  in 
Mil.  Tran .  N.  218,  you  have  a  general  Propo¬ 
rtion  for  meafuring  the  Areas  of  all  Cycloids  and 
Epicycloids.  How  to  find  the  Evoluta  to  this 
kind  of  Curve,  as  alfo  to  find  the  Areas  or  Cy¬ 
cloidal  and  Epicycloidal  Spaces.  See  Hayes  s 
Fluxions ,  p.  210,  &c. 

EPISCOPALE  Onus.  See  Epifcopalia. 

EPISCOPALIA,  are  Synodals,  Pentecoftals, 
and  other  Cuftomary  Payments,  from  the  Clergy 
to  their  Diocefan  Billiop ;  which  Dues  were  for¬ 
merly  collected  by  the  Rural  Deans,  by  them 
tranlmitted  to  the  Bifhop. 

Thefe  Cuftomary  Impofitions  were  called  Onus 
Epifcopale ,  and  were  by  fpecial  Priviledge  remit¬ 
ted  to  thofe  free  Chapels  as  were  built  on  the 
Demefne  of  the  King,  and  exempt  from  Epilcopal 

jurildi&ion.  ,  „  .  , 

EQUATED  Bodies.  On  Gunter  s  Sector  there 
are  (ometimes  placed  two  Lines,  anlwering  one 
another,  and  called,  The  Lines  of  Equated  Bodies: 
They  lie  between  the  Lines  of  Solids  and  Super¬ 
ficies,  and  are  noted  with  the  Letters  D,  /,  C,  S, 
O,  r,  for  Dodecahedron,  Icofihedron,  Cube, 
Sphere,  Octahedron  and  Tetrahedron. 

Their  Ufes  may  be  thefe  ; 

1.  The  Diameter  of  a  Sphere  being  given, 
to  find  the  Sides  of  the  5  Regular  Bodies,  le- 
verally,  equal  to  that  Sphere. 

2.  The  Side  of  any  of  the  Bodies  being  given, 
to  find  the  Diameter  of  the  Sphere,  and  the  Sides 
of  the  other  Bodies,  which  Ihall  be  leveraWy  to 

the  fir  ft  Body  given.  .  . 

If  the  Sphere  befirft  given,  take  its  Diameter, 
and  apply  it  over  in  theSebtor  in  the  Points  S ,  S : 
If  any  of  the  other  Bodies  be  firft  given,  apply  the 
Side  of  it  over  in  its  proper  Points :  So  the  Para  1- 
lels  taken  from  between  the  Points  of  the  other 
Bodies,  ihall  be  the  Sides  of  thofe  Bodies,  equal 
feverally  to  the  firft  Body  given.  . 

EQUATIONS.  Captain  Halley ,  in  Philof 
TranJ.  N.  190.  p.  38,  gives  an  Account  of  the 
Number  of  Roots  in  Cubick  and  Biquadratick 
Equations,  together  with  their  Signs  and  Limits. 
And  in  N.  210,  he  gives  a  Method  for  the  Ex- 


trabbion  of  all  Roots  out  of  them  without  am/1 
Previous  Rcdubtion. 

In  N.  309,  there  is  an  Analytical,  Geome¬ 
trical,  Mechanical,  and  Unrverfal  Method  for 
the  Refolution  of  Cubick  and  Biquadratick  Equa¬ 
tions,  by  Mr.  J.  Col  Jon.  And  an  Analytical  Re- 
folution  of  lome  Equations  of  the  3,  4,  5,  7, 
and  Superior  Powers ;  and  fo  on  Infinitely,  m 
Finite  Terms,  and  in  luch  a  Method  as  Cardan 
ufed  for  Cubicks. 

Dr.  Gregory,  in  the  Preface  to  his  excellent  Ox¬ 
ford  Euclme ,  in  G.  L.  (hews,  that  from  the  86th 
and  87th  Propofition  of  Euclides  Data ;  even  Bi¬ 
quadratick  Equations,  where  the  2d  and  4th 
Terms  are  wanting  may  be  refolved.  As  all 
Quadratic!:  Equations  may  be,  by  the  84th  and 
85th  Propofitions  of  the  lame  Data. 

EQUES  Auratus ,  is  ufed  to  fignifie  a  Knight 
which  is  called  Auratw,  becaufe  antiently  none 
but  Knights  might  guild  or  beautifie  their  Ar¬ 
mour,  or  Other  Habiliments  of  War,  with  Gold. 
However,  in  Law,  this  Term  is  not  ufed  ;  but 
inftead  of  it  Miles ,  and  fometimes  Chevalier. 

EQUILATERAL  Hyf  erhola.  If  the  Tranfverfc 
Diameter  of  any  Hyperbola  be  equal  to  its  Parame¬ 
ter ,  then  all  the  other  Diameters  will  alfo  be 
equal  to  their  Parameters  :  And  fuch  an  Hyper¬ 
bola  as  is  this,  is  called  an  Equilateral ,  whole 
Afymptotes  do  always  interied  each  other  at 
Right  Angles  in  the  Centre. 

EQUITY,  is  of  two  Sorts,  and  thofe  of  Con¬ 
trary  Effebls ;  for  the  one  doth  abridge  and  taW 
from  the  Letter  of  the  Law;  and  the  other  doth 
enlarge  and  add  thereto. 

The  firft  is  thus  defined  ;  *Tis  the  Correction  0 
the  Lave  made  generally  in  that  Part  wherein  it  fails ; 
which  is  a  Correction  much  ufed  in  our  Law  : 
As  fuppofe  an  Abb  made,  That  whofoever  does 
fuch  a Thing,  (hall  be  a  Felon, and  fufter  Death: 
Yet  if  a  Madman,  or  an  Infant  who  hath  no  Dif- 
cretion^  do  the  fame,  he  lhali  neither  be  a  Felon, 
nor  fufter  Death. 

The  other  Equity  is  defin’d,  to  be  an  Ex  ten- 
fan  of  the  Words  of  the  Law  to  Cafes  unexprefs'd , 
yet  having  the  fame  Reajon *  fo  that  when  one 
Thing  is  enacted,  all  other  Things  are  fo  too* 
that  are  of  the  like  Degree :  As  the  Statute,  which 
ordains,  that  in  Abbion  of  Debt  againft  Executors, 
he  that  doth  appear  by  Diftrels  ihall  anfwer  ; 
doth  extend  by  Equity  to  Adminiftrators:  for 
fuch  of  them  as  ihall  appear  firft  by  Diftrels, 
ihall  anfwer  by  Equity  of  the  faid  Abt :  Quid 
Jftnt  in  Equaligenere.  Cow.  Interpret. 

EQUIVOCAL  Generation.  There  is  fcarce  a- 
ny  thing  feems  more  to  countenance  Equivocal 
Generation,  than  the  Produbtion  of  Worms,  &c. 
in  the  Bodies  of  Animals ;  and.  yet  Mr.  Andey ,  in 
his  Difcourle  de  la  Generation  dc  V :rs  dans  le  Corps 
de  l Homme.  Paris ,  in  8 vo.  1700.  ihews,  that  they 
[  breed  there  by  a  Seed  which  finds  Entrance  lome 
how  into  our  Bodies;  and  in  Particular,  he 
ihews,  that  the  Ciron  or  Hand-Worm  iffues  per- 
feblly  from  its  Egg,  and  after  that  grows  infen- 
!  holy.  He  judges  that  the  Eggs  of  fmall  Iniebbs 
I  entcr  our  Bodies  by  the  Air  w'e  breathe,  and  in 
*  our  Food;  and  that  they  are  hatch’d  there,  on- 
|  iy  "w  hen  they  find  an  agreeable  Heat  and  Difpo- 
fition  of  the  Humours  and  Parts. 

Dr.  George  Gardenhzxh  obferv’d,  See  Phil. Tran. 
237.  that  the  Bearers  or  Bearing  Buds  of 
Fruit  Trees  are  full  of  Alperities,  and  not  io 
linooth  in  their  Bark  as  the  other  Part%  of  the 
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Tree;  and  that  if  after  Harveft  you  look  on 
thefe  with  a  common  Micro! cope,  you  will  find 
the  Cavities  there  full  of  Eggs  ot  an  oblong  Fi¬ 
gure,  and  of  a  Citron  Colour ;  efpecially,  in 
liich  Years,  and  in  thofe  Trees,  where  the  Cater¬ 
pillars  have  been  numerous.  From  whence  he 
concludes,  that  we  Ihould  not  lay  Inledrs  aie 
bred  out  of  Corruption  equivocally,  and  not 
ex  Outs,  only  becaule  we  cannot  dilcern  the  par¬ 
ticular  Manner  ol  their  Proposition.  See  Injects. 

Mr.  Ray  /faith,  it  leans  to  him  to  be  mojt  proba¬ 
ble  that  there  is  no  l'uch  Thing  as  Spontaneous  or 
Equivocal  Generation ;  but  that  all  Infers  are 
the  Natural  Iffue  of  Parents  of  the  fame  Species 
with  themlelves.  Fr.  Redi ,  in  his  Book  de  Gener. 
de  gl  Infeiti,  hath,  I  think,  cleared  up  this  Point, 
and  (hewed,  there  is  no  Generation  of  Animals 
ex  Materia  Putrida.  And  Dr.  Lifter  hath  given 
an  Account  of  the  Infers  bred  in  the  By-Fruits 
and  Excrefcencies  of  Vegetables,  in  Phil.  Tran . 
N.  71,  72,  75. 

Mr.  Willoughby  accounts  for  the  Ichneumon  Wafps , 
and  the  Manner  of  their  laying  their  Eggs  in  the 
Bodies  of  other  Infeds ;  as  of  Caterpillers,  &c. 
Phil.  Tranf.  N.  76. 

Dr.  Lifter ,  in  Phil.  Tranf.  N.  83,  hath  refuted 
die  vulgar  Notion,  that  Horfe-hairs  thrown  in¬ 
to  Water  will  become  animated  Bodies ;  and 
thews,  that  the  Appearances  of  that  Kind  are 
Hair-Worms  actually  bred  in  the  Bodies  of  other  In- 
felts,  as  of  the  Common  Black  Beetle ,  &c. 

ERRANT,  in  our  Law,  is  the  fame  as  Itine¬ 
rant  ,  being  attributed  to  Judges  that  go  the  Cir¬ 
cuit  ;  and  to  Bailiffs  at  large. 

ESCAMBIO,  is  a  Licence  granted  to  one,  for 
the  making  over  a  Bill  of  Exchange  to  another, 
at  Sea.  Reg.  Orig.  Fol.  194.  For  by  the  Statute 
of  3  R.  2.  c.  2.  no  Merchant  ought  to  exchange  or 
return  Money  beyond  Sea,  without  the  Kings 
Licenle. 

ESCAPE,  fignifies,  in  the  Civil  Law,  a  vio¬ 
lent  or  Privy  Evafion  out  of  fome  Lawful  Re- 

ffraint.  .  ' 

ESNECY,  v£fn  ccia,  in  the  Law,  is  a  Prero¬ 
gative  given  to  the  eldeff  Co-partner,  to  chufe 
Sirft,  after  the  Inheritance  is  divided. 

ESPICURNANTIA,  is  the  Office  of  Spigurml , 
or  Sealer  of  the  Kings  Writts. 

ESQUIRE,  in  French  Efcuier ,  i.  e.  Scutiger , 
was  originally  luch  an  one ,  as  attending  a 
Knight  ‘in  Time  of  War,  did  carry  his  Shield. 
But  now  it  fignifies  a  Gentleman,  or  one  that 
beareth  Arms  as  a  Teffimony  of  his  Nobility  or 
Gentry;  and  is  a  mecr  Title  of  Dignity,  next  to 
and  below  a  Knight.  They  who  claim  this  Ti¬ 
tle  now  are,  all  the  younger  Sons  of  Noblemen; 
the  Four  Elquires  of  the  King’s  Body  ;  the  eldeff 
Sons  of  ail  Baronets,  Knights  of  the  Bath,  and 
Knights  Batchelors;  thole  that  ferve  the  King 
in  any  worfhipful  Calling;  l'uch  as  created 
Elquires  by  the  King  with  a  Collar  of  SS.  of 
Silver  :  The  Chief  of  lome  Families  arc  alio 
Efouires  by  Preicription :  Thole  that  bear  a- 
ny  Superior  Office  in  the  Common-wealth,  as  a 
juftice  of  Peace,  while  in  Commiffon,  and  Ut¬ 
ter  Barntters,  e 7  c.  ■.  r 

ESSAY  Hatch ,  is  the  Miners  Term  for  a  little 
Trench  or  Hole  which  they  dig  to  fearch  for 
Shoad ,  or  Oar .  See  I  in. 

ESSENTIAL  Oils  of  V egctables ,  are,  according 
to  the  Chi  mills  luch  as  are  drawn  from  the  Plant 
in  a' Limbeck,  by  the  Help  of  Water. 


ESTERLING.  The  fame  with  Sterling. 

ESTORERS.  The  fame  with  Hufe  "Bote,  or 
Houfe  Bote:  Which  fee. 

ESI  RANGERS,  in  the  Law,  are  fometimes 
taken  for  luch  as  are  not  Privies  or  Parties  to  the 
levying  of  a  Fine,  or  making  of  a  Deed;  and 
fometimes  for  thole  that  are  born  beyond  the 
Sea. 

ESTRAY,  fignifies  any  Tame  Beaff,  found 
within,  any  Lordihip,  and  not  own’d  by  any 
Man ;  in  which  Cafe,  being  cried,  according  to 
Law,  in  the  Market  adjoyning,  if  it  be  not 
claimed  by  the  Owner  in  a  Year  and  a  Day,  it 
is  the  Lord  s  of  the  Soil. 

EVENINGS,  was  formerly  the  Delivery,  at 
Night  or  Even,  of  a  certain  Portion  of  Grafs 
or  Corn  to  a  Cuftomary  Tenant,  who  performs 
his  wonted  Service  of  Mowing  or  Reaping  for  his 
Lord,  and  at  the  End  of  his  Days  work,  did  ufe 
to  receive  l'uch  a  Quantity  of  Grafs  or  Corn  to 
carry  Home  with  him,  as  a  Gratuity  or  Encou¬ 
ragement  for  his  Bounden  Service.  Kennets  Pa - 
roch.  Antiq. 

EVICTION,  in  the  Civil  Law,  is  a  Recove¬ 
ry  of  the  Title  to  any  thing  fold  by  a  Stran- 
ger. 

~  EVOLUtA,  See  in  Involute  and  Evolute  Fi¬ 
gures,  in  Hoi.  J. 

EVOLUTION.  The  Equable  Evolution  of 
the  Periphery  of  a  Circle,  or  any,  other  Curve, 
is  luch  a  gradual  Approach  of  the  Circumference 
to  Reditude,  as  that  all  its  Parts  do  meet  toge¬ 
ther,  and  equally  evolve  or  unbend ;  fo  that  the 
lame  Line  becomes  fucceffvely  a  lels  Ark  of  a 
reciprocally  greater  Circle,  Till  at  laft  they  turn 
into  a  ftrait  Line. 

In  Philof.  Tranf.  IV.  260.  p.  445.  you  have  a 
new  Quadratrix  to  the  Circle,  found  by  this 
Meansf'bcing  the  Curve  defcribed  by  the  Equable 
Evolution  oj  its  Periphery. 

EUSTACHIAN  Tube.  The  fame  with  the 
AqueduShts  7  allopii.  See  Tuba  Euftachiana. 

EXACTION  Secular ,  was  any  Sort  of  Tax  or 
Impofition  formerly  paid  by  fervile  and  feudato¬ 
ry  Tenants. 

EXCEPTION,  in  the  Law,  is  a  Stop  or  Stay 
to  an  Adi  on  ;  being  ul'ed  in  the  Civil  and  Com¬ 
mon  Law  both  alike,  and  in  both  divided  into 
Dilatory  and  Peremptory. 

EXCLUSIONS.  The  Method  of  Exclusions  is 
a  Way  of  coming  at  the  Solution  of  Problems 
(in  numerical  Cafes)  by  previoufly  ejecting  or 
excluding  out  of  our  Confide  rat  ion,  luch  Num¬ 
bers  as  are  of  no  Ufe  in  lolving  the  Queftion  ; 
and  whereby  confequently  the  Procels  may  be 
regularly  and  judicioufly  abbreviated. 

.  An  Account  of  which  Method,  Mr.  Frenicle 
gives,  in  the  Ouvrages  de  Mathematique,  C 7  c.  in 
Fol.  Paris,  1693. 

EXHIBITION,  was  anciently  an  Allowance 
for  Meat  and  Drink,  l'uch  as  the  Religious  Ap- 
propriators  made  to  the  poor  depending  Vicar. 
And  this  Word  is  Hill  retained  111  the  Colleges  of 
Oxford  and  Cambridge ,  in  nearly  the  fame  Senfe. 

EX  OFFICIO.  By  a  Branch  of  a  Statute  of 
1  EM.  1.  The  Queen,  by  her  Letters  Patents, 
might  authorife  any  Perfons,  &c.  to  adminiffer 
an  Oath  Ex  Officio ;  whereby  the  iuppoled  Offen¬ 
der  was  forced  to  confeis,  accule,  or  clear  him- 
l'elfofany  Criminal  Matter, &c.  But  this  Branch, 
relating  to  the  laid  Oath,  is  repeal’d  by  St  at.  17. 

I  Car,.  1.  c.  11. 
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EXPLETORY  Juftiee.  See  Jujlice. 

EXPONENTIAL  Curves ,  are  fuch  as  partake 
both  of  the  Nature  of  Algebraick  and  Tranfcendcnt 
ones.  They  partake  of  the  former,  becaule  they 
confift  of  a  Finite  Number  of  Terms,  tho’  thole 
Terms  themlelves  are  Indeterminate :  And  they 
are  in  fome  Meafure  Tranfcendental ,  becaufe  they 
cannot  be  Algebraically  conftrubfed. 

EXPONENTIAL  Equations ,  are  fuch  as  Sir  If.. 
Newton  calls  Geometrice  Irrationals ;  they  are  fome- 
times  alfo  call’d  Tranfcendental. 

EXPONENTIAL  Quantities ,  are  fuch  whofe 
Exponents  are  indeterminate,  variable,  or  flowing 
Quantities ;  and  the  Quantities  are  of  leveral 
Degrees  and  Orders.  When  the  Exponent  is  a 
fimple  indeterminate  Quantity,  ’tis  called  an  Ex¬ 
ponential  of  the  fir  ft  or  loweft  Degree. 

When  the  Exponent  it  felf  is  an  Exponential  of 
the  firft  Degree,  then  the  Quantity  is  an  Expo¬ 
nential  of  the  fecond  Degree,  &c.  - 

Thus  is  an  Exponential  of  the  firft  Degree  ; 
becaufe  the  Quantity  7  is  a  fimple  flowing  CLuan- 

X 

tity.  But  z,v  is  an  Exponential  Quantity  of  the 
fecond  Degree ;  becaule  yK  is  an  Exponential  of 

y 

X 

the  firfl  Degree.  So  alfo  is  an  Exponential 

y  7 

of  the  Third  Degree  ;  the  Exponent  y x  being  one 
of  the  fecond. 

See  D.  Bernoulli's  Trattam  de  principiis  Calculi 
Exponentialis :  And  Craig* s  Correbhon  alio  of  a  Mi- 
flake  in  it ;  in  Phil.  Tranf.  N.  245.  p.  374. 

Hayes  Fluxions ,  p.206.  Where  are  Rules  to 
find  the  Fluxions  or  Logarithms  and  of  Powers , 
when  the  Exponents  are  Flowing  Quantities.  As 
alfo  how  to  conftrubt  Exponential  Curves ,  and  to 
determine  their  Tangents. 

EXPROMISSOR,  in  the  Civil  Law,  is  one 
that  difeharges  the  firft  Debtor,  and  takes  the 
Burden  upon  himfelf. 

EXTEND.  To  extend,  in  a  Legal  Senfe,  fig- 
nifies  the  valuing  of  Lands  and  Tenements  of 
one  bound  by  Statute,  &c.  and  hath  forfeited 
his  Bond  to  fuch  an  indifferent  Rate,  ?s  that,  by 
the  yearly  Rent,  the  Obligator  may  in  time  be 
fully  paid  his  Debt. 

EXTREMITIES,  of  the  Figures  in  Painting, 
are  the  Head,  Hands,  and  Feet ;  and  thefe  fhould 
be  drawn  with  more  Nicety  and  Exabinefs,  or 
more  terminated  than  other  Parts  5  and  muft 
help,  by  that  Means,  to  render  the  Abiion  more 
expreflive. 

EYE.  Dr.  Hook,  in  his  P  of  humous  Works,  p.  1 2. 
faith, That  the  dilcerning  Power  of  the  Eye,  is  not 
capable  of  making  Diftin&ion  of  Parts,  when 
they  are  fmaller  than  the  fmall  Pores  of 
Wood  ;  w  hich  he  found  by  this  Experiment :  By  a 
convenient  Lens,,  he  brought  the  Object  fo  near 
the  Eye,  that  the  eroding  of  the  Raies  in  the  Eye 
was  about  the  middle  Space  between  thevifible 
Side  of  the  Objebi,  and  the  Bottom  of  his  Eye ; 
from  whence  it  followed,  that  the  Pibfure  of  the 
vilible  Part  of  the  Object  was  as  big  as  the  Thing 
reprelented  ;  and  the  Eye  being  then  at  moll  but 
capable  of  feeing  or  diftinguifhing  thofe  Pores; 
it  follows,  that  if  the  Cauie  of  that  Diftindtion 
be  from  the  Ends  of  the  Filaments  of  the  Optic 
Nerve,  as  Defcartes  ingenioufly  luppoles ,  the 
Filaments,  cant  be  fmaller  than  the  Microlcopi- 
cal  Pores  of  Wood ;  and  that  the  Eye  is  uneapa* 


ble  of  diftinguilhing  the  Parts  of  any  Objebf  that 
are  fmaller  than  thole:  So  that  any  Objebt  being 
fo  far  remov’d  from  the  Eye,  as  that  its  Pidlura 
on  the  Retina  ftiall  be  lefs  than  a  Microfcopical 
Pore,  will  become  invifible ;  at  leaft  if  it  be  but 
of  a  dull  Radiation;  for  if  it  be  of  a  bright  one, 
(as  the  Stars  are)  the  whole  Filament  is  moved 
by  having  one  Part*  of  it  powerfully  abted  on  ; 
and  fo  we  have  a  Senfation  of  the  Objebf  the 
fame  as  if  it  were  much  bigger.  And  this  feems 
to  be  the  Reafon,  why  the  Stars  appear  to  our  na¬ 
ked  Eye  many  thoul'and  Times  bigger  than  they 
really  are,  and  even  as  big  as  thro’  a  long  Telei- 
cope.  And  p.  13,  he  faith,  that  if  by  the  Help 
of  Glafles,  the  Eye  can  be  made  capable  of  col-  * 
lebiing  a  much  greater  Quantity  of  Rays  from  a 
Point,  and  make  them  meet  in  the  Retina,  ’tis 
not  improbable,  but  that  a  much  greater  Number 
of  Bodies  may  be  difeovered  to  be  Radiant,  which 
are  now  not  fuppofed  to  be  fuch. 

F 

t  *  ■  *  •  • 

|7  By  Statute  5  &  6  E.6.  cap.  4.  Tis  enabled, 
■"*  *  That  whoever  fhall  malitioufly  ftrike  any 
Perfon  with  a  Weapon  in  the  Church  or  Church¬ 
yard,  or  draw  it  there  with  an  Intent- to*  ftrike  j 
lhall  have  one  of  his  Ears  cut  oft;  or  if  he  have 
no  Ears,  fhall  be  burnt  on  the  Cheek  with,  an  F; 
that  he  may  be  known  for  a  common  Fighter  or 
Fray-maker. 

FABRICK  Lands,  are  Lands  given  to  the  Re¬ 
building,  Repair  or  Maintenance  of  Cathedrals 
and  other  Churches,  and  mentioned  in  the  Adi  of 
Oblivion,  12  Car.  2.c.  8.  Formerly  every  one  al- 
moft  gave  by  his  Will  fomething,  more  or  lels, 
to  the  Fabrick  of  the  Cathedral,  or  his  Parifh 
Church, and  thefe  were  called  Fabrick  Lands',  and 
by  the  Saxons,  Timber  Lands. 

FACE  prolong'd,  in  Fortification,  is  that  Part 
of  the  Line  of  Defence  Razant  which  lies  between 
the  Angle  of  the  Shoulder  and  the  Curtain ;  or 
Tis  the  Line  of  Defence  Razant  diminifhed  by  the 
Length  of  a  Face. 

FACIA’S,  in  Architebfure,  as  the  Workmen 
call  it,  (for  it  fhould  be  fpelt  Fafcia,')  are  nothing 
but  broad  Lifts  or  Fillets,  and  are  commonly 
made  in  Architraves,  and  in  the  Corners  of  Pe~ 
deftals.  In  Brick  Buildings,  they  call  the  jut- 
tings  out  of  the  Bricks  over  the  Windows  in  all 
Stories  but  the  higheft,  by  this  Name  ;  thefe  are 
fometimes  plain  and  fometimes  moulded ;  and 
this  moulding  is  only  a  Scima  Reverfa  or  an 
O . . .  G  *. . .  at  the  Bottom,  and  above  this  are  two 
plain  Courfes  of  Bricks,  then  an  Aftragal,  and 
laft  of  all,  a  Boultine ;  which  the  Workmen  call 
a  Boultrea  and  a  Bolt  ell. 

BACK,  in  a  Ship,  is  any  one  round  of  a  Ca¬ 
ble  when  it  is  quoiled  up  out  of  the  Way. 

FAGGOT,  in  Times  of  Popery  here,  was  a 
Badge  worn  on  the  Sleeve  of  the  Upper  Garment 
01  fuch  Perfons  as  had  recanted  and  abjured  what 
the  Powers,  that  then  were,  did  call  Herely ; 
which  was  put  on  after  the  Poor  Wretches  had 
carried  a  Faggot,  by  way  ofPenance,tofome  ap¬ 
pointed  Place  of  Solemnity.  And  fometimes  they 
interpreted  the  Leaving  oft  this  Badge  of  the  Fag¬ 
got  to  be  a  Sign  of  Apoftacy. 

FALDAGE,  Faldagium ,  is  a  Privilege  which 
anciently  feveral  Lords  relerved  to  themfelves  of 
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fetting  up  Folds  for  Sheep  in  any  Fields  within 
their  Mannors,  the  better  to  manure  them ;  an 
this  not  only  with  their  own,  but  their  Tenants 
Sheep,  which  they  called  Sect  a  Faldo.  This  a  - 
dage  in  feme  Places  they  call  a  FoldCourfe  or  Free- 
fold;  and  in  feme  old  Charters  us  called  Fold- 
foca ,  i.  e.  Libertas  Faldo,  or  Foldagu.  . 

FALDFEY,  or  Faldfee,  was  a  Compofition 
paid  ioine  Cultomary  Tenants  anciently  that  they 
might  have  Liberty  to  fold  their  Sheep  upon  their 

own  Ground.  '  ''  . 

FARDEL  of  Land ,  according  to  fome  Wri- 

ters,  is  the  4th  Part  of  a  Yard  Land  ;  but-Mgr, 
in  his  Complcat  Lawyer,  p.  57.  faith,  two  Fardels 
of  Land  make  a  Nook,  and.  lour  Nooks  a  Yard 

FARD1NG,  or  Farthing  of  Gold,  feems  to 
have  been  a  Coyn  ufed  in  ancient  Times,  con¬ 
taining  in  value  the  4th  Part  of  a  Noble,  viz,. 
Twenty-pence  in  Silver :  In  Weight,  the  6th 
Part  of  an  Ounce  of  Gold,  that  is,  of  hve 
Shillings  in  Silver.  This  Word  is  ufed  9  H.  5. 
c.  7.  and  there  appears  to  have  been  a  Coyn  as 
■well  as  the  Noble  and  Hall  Noble. 

FARDIN G-deal,  or  Farundel  of  Land ,  was 

the  4th  Part  of  an  Acre. 

FAST-Co^ry.  A  Term  ufed  by  the  Tm-Ml- 
ners,  and  fignifies  the  fame  with  Shelf  •  which 

FASTING  Men*,  Homines  habentes.  An  old 
Term  which  fome  will  have  to  fignifie  Men  of 
Repute-  and  Subflance :  But  'tis  more  probable, 
that  by  it  was  meant  rather  Pledges,  Sureties,  or 
Bondimen; '  which,  according  to  the  Saxon 
Cuftom,  were  fall  bound  to  anlwer  for  one  ano- 
thers  peaceable  Behaviour. 

FAUSEBRAYE.  See  Fdfe  Brays. 

FEATHER  Edg'd,  is  a  Term  ufed  byWork- 
men  for  fuch  Boards  as  are  thicker  on  one  Edge 

or  Side  than  on  the  other.  ■ 

FELLOWS,  in  Fortification,  are  fiac  Pieces  ot 
Wood,  each  of  which  form  an  Arch  ot  a  Circle; 
and  thefe,  joyned  all  together  by  Vdedges ,  make 
an  entire  Circle ;  and  thefe,  with  12  Spokes,  make 
the  Wheel  of  a  Gun  Carriage.  Their  Thicknels 
is  ufuallv  the  Diameter  of  the  Ball  of  die  Gun 
they  ferve  for,  and  their  Breadth  iomething 

more.  '  r  ,  . 

FEODARY,  Fcodatorius ,  was  formerly  the 

Title  for  the  Senefchal  or  Prime  Steward,  who  re¬ 
ceived  Aids,  Reliefs,  Herriots ,  &c.  and  filch 
Cuftomary  Fees  due  to  any  Lord. 

FIBRES.  There  are  other  Divifions  and  Di- 
frin&ions  of  Fibres,  befides  thole  two  mentioned 
hi  Fol.  I.  For,  according  to  lbme  Authors,  there 
are  in  an  Animal  Body,  Famous,  Membranous, 
Cartilaginous,  Tendinous,  Ojfeous,  and  Nervous  Fi¬ 
bres,  according  to  the  Matter  ot  which  they  con- 
fid.  The  Carnous  Fibres,  of  which  the  Field  is 
com poled,  are  vafeujar  and  hollow,  being  full 
of  little  Cells:  They  are  calk A  Fibramoirices,  be- 
caufe  they,  are  the  Chief  Organs  ofMulcu  lar  Mo- 

tl0There  is  a  Difference  alfo  among  Fibres ,  as  to 
their  Situation  and  Courie.  For  thole  that  run 
fcnethwife  in  Right  Lines,  are  called  Strait  Fi- 
breY:  Thofe  that  run  about  iomc  Part,  as  thole 
do  that  form  Sphiater  Muffles,  are  call  d  Circular. 
Thole  Fibres  w  hich  crols  Straw  ones* t  Right  An¬ 
gles  are  called  Trawfverfi-,  but  thole  which  inter- 
Sft  them  at  any  other  Angles,  Obhque  Fibres 

FIDE  in  the  Civil  Law,  is  the  lame 


with  Repromiffor,  Alprmifir ;  Sponfor,  Trades, 
and  Fades,  That  is,  a  Surety,  or  one  that  obliges 
himfelf  in  the  fame  Contract  with  a  Principal, 
for  the  greater  Security  of  the  Creditor  or  Stipulator. 

EXELD-Colours,  arc  linall  Flags  about  a  Foot 
and  half  Square,  which  are  carried  along 
with  the  Quarter-mader-General,  for  marking 
out  the  Ground  for  the  feveral  Squadrons  and 
Battalions  of  an  Army. 

FIELD-Pieces,  are  final  1  Cannon  which  arc 
ufually  carried  along  with  an  Army  in  the  Field; 
luch  as  3  Pounders,  Minions,  Sakers,  6  Poun¬ 
ders,  Demi-Culverins,  and  12  Pounders  ;  and 
thefe  being  fmall  and  light,  are  eafijy  carried. 

FIELD- Staff,  is  a  Staff' carried  by  the  Gunners* 
Tis  about  the  Length  of  an  Halbert,  with  a  Speer 
at  the  End,  which,  on  each  Side,  hath  Ears 
ferued  on  like  the  Cock  of  a  Match-lock  ;  and  in 
thefe, the  Gunners  feme  in  Lighted  Matches  when 
they  are  on  Command. .  And  this  is  call'd  Ar¬ 
ming  the  Field-Staffs. 

FIFE  Rails,  in  a  Ship,  are  thofe  that  are  plac'd! 
on  Banifters  on  each  Side  of  the  Top  of  the  Poop, 
and  lo  along  with  Fiances  or  Falls  they  reach 
down  to  the  Quarter  Deck,  and  to  the  Stair  of 
the  Gangway. 

FIGURE.  The  Re&angle  under  any  Diame¬ 
ter  and  its  proper  Parameter,  is,  in  the  Elfipfis 
and  Hyperbola,  called  the  Figure  of  that  Diame¬ 
ter.  De  la  Hire  Lat.  Con.  p.  47,  48. 

FINERY,  is  the  Name  of  one  of  the  Fires  in 
Forges  in  an  Iron  work.  See  Iron.  At  the 
Finery,  by  the  Working  of  the  Hammer,  they 
bring  the  Ron  into  what  they  call  Blooms  and 
Anconies. 

FIRE.  See  Light.  There  is  an  Account  of  the 
Generation  of  Fire,  by  Mr.  Malbranche ,  in  the 
Fr.  Memoirs  for  the  Year  1 699,  which  is  inge¬ 
nious  enough,  but  it  feems  to  depend  entirely  on 
the  Hypothefis;  of  Defcartes.  In  the  fame  Book, 
Mr.  Amontons  thews  a  Method  of  making  the 
Force  of  Fire  fupply  that  of  Men  or  Horles  in 
Engines,  p.  112. 

FIRE  Mafter,  in  our  Train  of  Artillery,  is  an 
Officer  that  gives  the  Directions  and  the  Propor¬ 
tions  of  the  Ingredients  for  all  the  Compofitions 
of  Fire-Works,  whether  for  Service  in  War,  or 
for  Rejoy  cings  and  Recreations.  His  Orders  arc 
given  to  the  Fire  Workers  and  Bombardeers,  who 
are  obliged  to  execute  tliem.  . 

EYRE  Workers,  are  fubotdinate  Officers  to  the 
Fire.  Mailers,  but  they  command  the  Bombardeers  : 
They  receive  the  Orders  from  the  Fire-Malters, 
and  fee  that  the  Bombardeers  execute  them. 

FIRME,  the  fame  with  a  Farm,  or  Land,  and 
Tenements  hired  at  a  certain  Rate.  But  it  an¬ 
ciently  fi gnified  the  Reception  and  Entertainment 
of  the  King,  or  any  other  Lord  and  his  Retinue ; 
and  frequently  in  the  Doomfday  Book,  a  Con¬ 
dition  of  Tenure  was  pro  firm#  per  unum  diem,  or 
pro  firmaper  unam  nollem  :  And  io,  becauie  in  the 
Saxon,  and  Part  of  the  AV>wdtf,Times, the  Rent  of 
Lands  was  paid,  in  Ptovifions,  Firma  figmhed  the 
Profits  and  Rent  of  ail  Eftate  :  But  Henry  II.  for 
better  Convenience,  alter’d  this  Cuitoin  into  an 
equivalent  ot  Money  ;  which  Pecumaiy  Rent 
was  frill  call'd  Firma  Regis.  r 

FIRST-Fte,  Primitive ,  are  the  Profits,  of 
every  Benefice  for  one  Year,  given  before  the  Re¬ 
formation  to  the  Pope;  but  by  26  H.  8.  c.  3* 
tranllatcd  to  the  Crown :  And  by  that  Act,  he 
which  enters  on  any  Spiritual  Living  before  he 
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pays  or  compounds  for  it,  on  Conviction,  for¬ 
feits  the  double  Value  thereof.  Every  Clerk 
therefore,  before  his  Induction,  (or  loon  after,  ) 
fhould  go  himfelf,  with  one  Friend  of  the  City 
of  London ,  Inns  of  Court,  or  Parts  adjacent,  or 
fend  two  luch  Friends  for  him,  to  the  Firft  Fruits 
Ofhce,  and  there  enter  into  Bond  to  pay  the 
Firft  Fruits  of  his  Benefice  within  two  Years 
next  enfuing,  at  4  eoual  Half-yearly  Payments. 
Only  one  'tenth  of  the  whole  Yearly  Sum  men¬ 
tion’d  in  the  Queens  Books  is  to  be  deducted ;  be- 
caufe  that  mull  be  paid  by  it  felf  the  firft  Year. 
Formerly  four  Bonds  were  given  for  the  4  feveral 
Payments;  but  by  Statute  2.  and  3.  ofHerpre- 
Pent  Majefty,  but  one  Bond  only  is  appointed  to 
be  given  ;  and^the  Rates  oCal!  Benefices,  accor- 
'  ding'to  the  Queen’s  Books,  are  declared  unalte¬ 
rable.  TheSuccefl'or  is  chargeable  with  Arrears  of 
Tenths  due  from  his  Predeceflor ;  and  confe- 
quently,  by  27  H.  8.  c.  8.  is  impower’d  to 
diftrain  his  Predecefl'ors  Goods  being  upon  the 
Benefice,  and  hath  likewife  a  good  Abtion  at 
Law,  againfthim,  or  his  Executors. 

FISH -Block,  in  a  Ship,  is  the  Block  which  is 
hung  in  a  Notch  at  the  End  of  the  David,  and 
ferves  to  hawle  up  the  Fluke  of  the  Anchor  to  the 
Ships  Bow. 

FISHES.  Rondelet'ms  diftinguifhes  Fillies,  from 
the  Places  where  they  are  found,  into  Sea  Fifb , 
River  Fip,  and  Lake  or  Pond  Fijh  •  and  of  thefe 
he  makes  lome  other  Subdivifions.  But  Mr.  Wil¬ 
loughby  faith  rightly,  That  Pipes  are  much  bet¬ 
ter  divided  by  Arijtotle  into  thefe  Three  Kinds, 
Cetaceous,  Cartilaginous,  and  Spinous. 

The  Cetaceous  Kind  (  which  are  fometimes 
therefore  call’d  the  Bella  Marina  )  have  Lungs  aud 
Breath  like  Quadrupeds,  they  copulate  alio  like 
them,  conceive  and  bring-  forth  their  Young 
alive,  whom  they  fuckle  with  their  Milk. 

The  Cartilaginous  Sort,  are  produc’d  from  large 
Eggs  like  Birds,  which  are  excluded  the  W  omb 
alio  like  thofe  of  Birds. 

The  Spinous  Kind,  are  alfo  Oviparous,  but  their 
Eggs  are  final ler,  and  they  ha ve- Spina  up  and 
down  in  their  Flefh  to  ftrengthen  it. 

But  he  thinks  it  would  be  yet  more  proper  to 
divide  Fifties  into  the  Cetaceous  Kind,  or  luch  as 
breath  with  Lungs,  and  into  fuch  as  Breath  with 
Gills.  And  then,  to  fubdivide  thofe  that  breath 
with  Gills,  not  into  Cartilaginous  and  Spinous,  but 
into  Viviparous  and  Oviparous. 

The  Viviparous  Kind,  that  breath  with  Gills,  he 
fubdivides  into  Long,  fuch  as  the  Gala,  and  Ca¬ 
nes  or  Sharks,  and  Dog  Fip  :  And  the  Broad 
Kind ;  fuch  as  the  Pajiinaca,  Raja,  Squatina ,  &c. 
all  whole  Subdivifions  he  gives  in  his  Chapter 
of  Cartilaginous  Pipes  in  general. 

The  Oviparous  Kind ,  that  breath  with  Gills,  are 
the  moft  Numerous ;  and  thefe  he  fubdivides  in¬ 
to  fuch  as  are  what  we  ufually  call  Flat  Fip  ; 
and  fuch  as  fwim  with  their  Backs  upright,  or  at 
Right  Angles  to  the  Horizon. 

The  Plain  or  Flat  Fijh  Kind,  cal’ed  ufually 
Plani  Spinofi,  are  either  Quadrati,  as  the  Rhomb i 
and  PaJJeres  ;  or  Longiufcuh,  as  the  Solea. 

Such  as  [mm  with  their  Backs  eretl ;  are  either 
L6ng  and  Smooth,  and  without  Scales,  as  the  Eel 
Kind  ;  or  Shorter  and  lets  Smooth:  And  thefe 
have  either  but  one  Pair  of  Fins -  at  their  Gills, 
which  are  call’d Orbes  and  Congeneres ;  or  elle  ano¬ 
ther  Pair  of  Fins  alio  on  their  Bellies.  And  this 
latter  Kind  he  divides  into  two  others •  1.  Such 


as  have  no  Prickly  Fins  on  their  Backs ,  but  Soft  and 
Flexile  ones.  2.  Such  as  have  Prickly  Fins  upon 
their  Backs . 

Thole  Fifties  which  have  only  Soft  and  Flexile 
Fins  on  their  Backs,  may  be  divided  into  fuch  as 
have  Three,  Two,  or  but  One  jingle  Fin  there.  No 
Fifh  but  the  Afelli  have  Three  Fins  on  their  Backs. 

Fifties  with  Two  Fins  on  their  Backs,  are  either 
the  Truttaceous  or  Trout  Kind,  or  the  Gobiomte,  or 
Loch  or  Gudgeon  Kind. 

Fifties  with  but  one  foft  Back  Fin,  are  of  3  Sorts ; 
The  firft  Kind  have  one  long  continued  Fin  from 
Head  to  Tail,  as  the  Hipparus  of  Rondcletius,  &c. 
The  fecond  have  this  Fin,  but  fhort,  and  placed 
juft  in  the  Middle  of  their  Back  ;  and  thele  arc 
either  Marine ,  as  the  Herring  Kind  ;  or  Fluvia - 
tile,  as  thofe  we  call  Lether-mouthed  Pipes  •  fuch 
as  Carp,  Tench ,  Sic. 

Such  Fifties  as  have  Prickly  Fins  on  their 
Backs,  are  of  two  Kinds  : 

1 .  Such  as  have  Two  Prickly  Fins  on  their  Backs  • 
and  in  thefe  the  Anterior  Radii  of  their  Fins  are 
3 hvays  prickly.  Or, 

2.  Such  as  have  but  one  Prickly  Fin  there, 

Mr.  Willoughby  gives  us  this  Catalogue  of  our 
Englip  Fifties. 

1.  Of  the  Lonz  Cartilazinous  Kind  :  are  the 

1.  Cants  Carcharius,  or  Lamia ,  the  White  Shark, 

2.  Galeus  Glaucus  Rondeletii ,  the  Blew  Shark. 

3.  Cams  Galeus  Rondeletii ;  called  a  Tope,  in 

Cornwal. 

4.  Gale  as  acanthias  five  Spinax ,  the  Prickled 

Dog  or  Hound  Fifh. 

5.  Galeus  Jeu  Mu /lei  a  Uvis,  the  fmooth  or  un¬ 

prickled  Hound  Fip. 

6.  Cat  ulus  major ,  vulg.  Canicula  Arijlotelis ,  the 

Rough  Hound  ;  in  Cornwal,  the  Bounce. 

7.  Cat  ulus  minor ,  the  lefler  Hound  Fip  or  Mor- 

&*!• 

2.  Of  the  Plain  Cartilaginous  Kind ;  are  the. 

1 .  Raja  levis  undulata  ,  the  Skate  or  Flare. 

2.  Raja  Clavata,  the  Thornback. 

3.  Raja  Afpera  Nojlras,  the  White-horfe. 

4.  Squatinu,  the  Angel  or  Monk  Fifh. 

5.  Rana  Pifcatrix,  the  Toad  Fifh  or  Sea-Devil. 

* 

3.  Of  the  plane  Spinous  Kind ;  are  the 

1.  Rhombus  Maximus  afpero  Squammofus,  the 

Turbot  or  Brett. 

2.  Rhombus  non  acculeatus  fquammofus  •  in  Cornwal 

call’d  the  Lug-alefe. 

3.  Paper  Bellonii ,  the  Place. 

4.  Paper  After  five  Squammofus,  the  Dab. 

5*  Papr  Fluviatilis  five  Amphibius,  the  Floun- 
•  der.  Fluke ,  or  Butt. 

6.  Hippoglopus  Rondeletii,  the  Holy-Butt ;  call’d 

in  the  North  the  Turbot. 

7.  Buglopus  or  Solea,  the  Sole. 

4-  Of  the  Eel  Kind  ;  we  have, 

1.  Lampetra  major,  the  Lamprey,  or  Lamprey 

Eel. 

2.  Lampetra  parva  and  Fluviatilis,  the  Lam- 

pern. 

3.  Anguilla,  the  Common  Eel. 

4.  Conger ,  the  Conger  or  Sea  EeL 

5.  Ammodytes  Gejntri ,  the  Sand  Eel  or  Launce. 

6.  Gunnellus  Corwbienfis,  the  Butter-Fifh . 

Ccc  2  •  7 Nmupe- 
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J.  Mu/lela  vulgaris  Rondel,  the  Sea  Loach  or 
Whiftle-Fifh.  _ 

8.  Muftela  Fluviatilis,  the  Eel  Pout ,  or  Tur- 

hou. 

9.  Lupus  Marinus ,  the  Wolf  Fifth  or  Sea  Wolf.  . 

10.  Alauda  non  crijlata ,  the  Sea  Lark  ;  called  m 

Cornwal  Mulgranoc  and  Bulcard. 

11.  Alauda  Crijlata ,  the  Crefted  Sea  Lark. 

1 2.  Liparis  Rondeletii. 

15.  Gobio  Fluviatilis ,  the  Bull- he  ad  or  Millers- 
thumb. 

14.  Scorpana  Bellonii  Similis,  the  Dutch-Pots - 
Hog ;  the  Cornijh  Boys  call  it  Father-Lajher . 

5.  Of  the  Kind  of  Fillies  wanting  the  Belly  Pair  of 
Fins ;  we  have, 

1.  Mol  a  Salviani ,  the  Sun  Fifty. 

2.  Achs  ArijloteLs ,  Species  major. 

3.  ./^cwi  Arijlotelis  congener ,  the  Adder. 

4.  Xiphias,  feu  Gladius  pifcis,  tilt  Sword  Fifth. 

6.  Of  the  non  Spinous  Kind  of  Fillies,  with  3  wn- 
prickly  ftoft  Fins  on  their  Backs  ;  we  have, 

1.  Aftellus  vulgaris  major ,  the  Cod-fifth ,  or  T4- 

ling. 

2.  The  Whiting  Pollack. 

3.  Niger,  the  Cole  fifth,  or  Ranting  Pol¬ 
lack. 

4.  Aftellus  Lucas,  the  Bib  or  Blinds. 

5.  Afinas  Antiquorum  (Turn.)  the  Haddock. 

6.  Aftellus  mollis  major ,  the  Whiting. 

7.  Of  the  non  Spinous  Kind ,  with  only  2fifi  Fins 
on  their  Backs  $  are  found  with  us, 

1.  Merlucius ,  the /foie. 

2.  Aftellus  longus,  the  Ling. 

3.  Thymus,  ittThunnut  5  the  Tunny,  or  Spanifth 

Mackrel. 

4.  Scomber ,  the  Mackrel. 

*5.  Thymallus,  th t  Gragling,  or  Umber. 

6.  Albula  Salmoni  Similis ,  the  Guinnard. 

7.  Albula  Harcngi  for  mis,  the  Schelley . 

8.  Salmo,  the  Salmon. 

9.  Salmulus,  the  Samlett,  or  Branlin. 

10.  *SWz«0  GriJ'eus,  the  GVrfj. 

11.  Trutta  Salmonata ,  the  SalmonTrout. 

1 2.  Trutta  Lacuftris,  the  .Scarf,  or  5a//  Treat. 

13.  Trutta  Fluviatilis  duum  generum ,  th t  Trout. 

14.  Umbia  Minor  Geftn.  the  /W  Charr,  or  Welfth 

Torgoch. 

I  <5.  Carpio  Lacus  Benaci,  the  Guilt  or  Guilt  Charr. 

1 6.  Fperlanus  feu  Viola,  the  Smelt. 

17.  Golius  Niger .  the  5oci  fojk  or  *SV4  Gudgeon. 

1 8.  Lumpus  Anglorum,  the  Lwwp  or  Owl. 

19.  Cataphrattus  Schonfeldii,  in  the  Weft  of  £«g- 

a  Dog. 

8.  Of  the  non  Spinous  Kind,  with  only  I  Fin  on 
the  Back ;  we  have, 

1.  Harengus,  the  Herring. 

2.  Harengus  minor ,  the  Pilchard,  call’d  alfo 

Calc  his. 

3.  Encraficholus,  the  Anchor  is. 

4.  ^/c/t  Jew  C/wp  the  Shad  or  Mother  of  Her- 

5.  Sardma,  the  Sprat  or  Sparling  ;  which  is 

nothing  elfe  but  the  Patus  oU  Herring. 

6.  Acus  Vulgaris ,  the  Gan-Fifth,  or  Hom-Fijh. 

7.  Sturio,  the  Sturgeon. 

8.  Twckr,  the  P/T  or  TVcW. 

9.  Cypfims ,  thcGirp. 


10.  Cyprinus  Latus ,  the  Bream,  or  5r#w*. 

1 1 .  Tinea,  the  Tench. 

12.  Orjkr  Germanorum,  the  Rudd,  Oerve,  or 

Nerfiing. 

13.  CWpitt,  Jew  Cep h alas,  th tChub  or  Chevin. 

14.  Barbus ,  the  Barbel. 

15.  Leuciftcus,  th tDace  01  Dare. 

1 6.  Rutilus,  feu  Rubellas,  the  Roach. 

17.  Alburnus ,  the  Bleak  or  5/ry. 

18.  Gobius  Fluvtatilis,  the  Gudgeon. 

1 9.  Bobites  Fluviatilis  barbatula,  the  Loche. 

20.  Varias,  feu  Phoxinus  Uvis ,  the  Pink  ‘or 

Minnow . 

The  laft  Twelve  of  thele  are  call’d  by  us  ( Mala - 
coftomi)  Leather-mouthed  Fifhes  •  becaule  they 
have  no  Teeth  in  their  Jaws,  but  only  deep 
down  in  their  Mouths. 

9.  Of  the  Spinous  Kind  with  2  Fins  on  their  Back, 
of  which  the  Foremoll  is  aculeate  •  we  have, 

1.  Lupus,  the  BaJJe. 

2.  Mugil ,  the  Mullet.. 

3.  Gurcardus  PiJ'cis,  the  GVrfy  Garnard. 

4.  Hirundo  Aldrovandi,  the  Tub- Fifth. 

5.  Cuculus  Aldrovandi,  the  Red  Garnard ,  or 

Rotchet . 

6.  Lyra  prior  Rondel,  the  Piper. 

7.  Mullus  major,  the  Sur- Mullet. 

8.  Draco ,  five  Araneus  Plinii ,  the  Spider. 

9.  Frachurus,  the  Scud. 

10.  Perea  Fluviatilis ,  the  Perch. 

11.  Faber  Pifcis,  the  Verge. 

10.  Of  the  Aculeate  Kind,  with  only  one  Fin  on 
the  Back,  whofe  Radii  are  fome  prickly  and 

fome  foft ;  we  have, 

1.  Aurata ,  the  Gilt-head ,  or  Gilt-poll. 

2.  Pagrus,  the  Bream. 

3.  Turdus  vulg.  the  Old  Wife  or  Wrafts. 

4.  Perea  Fluviatilis  minor  feu  auratu,  the  Ruftf. 

5.  Pifcis  Acute  at  us  vulgaris ,  feu  pungitius  Aberti, 

the  Common  Prickle-Back ,  or  Sharpling, 
or  Banfiickle. 

6.  Pifcis  aculeatus  minor ,  the  lelfer  Prickle-Bach 

1 1 .  Of  the  Cetaceous  Kind,  we  account  only, 

1.  BaUna  Britannic  a  Amiquorum ;  which  now 

feeras  to  be  gone  from  our  Seas,  and  we 
lcarce  know  what  Kind  of  Fiih  it  was. 

2.  BaUna  vulg.  Rondel,  the  Whale,  which  is 

lometimes  found  (branded  on  our  Coafts ; 
or  rambles  up  our  Rivers. 

3.  Delphinus  Antiquorum ,  the  Dolphin,  very 

rarely,  but  lometimes  feen  here. 

4.  P  hoc  ana,  the  Porpitfs  ,  call’d  by  Schonfeld 

the  Northern  Dolphin. 

FITS  of  eafie  Reflection  of  the  Rays  of  Light  * 
fo  Sir  Iftaac  Newton,  in  his  Opticks,  calls  the  Dii- 
polition  of  the  Rays  to  be  reflected  at  any  Time  ; 
and  their  Difpolition  to  be  tranlmitted,  he  calls, 
FITS  of  eafie  TranfmiJJion  :  And  the  Space  it 
pafles  between  every  Return  and  the  next  Return, 
he  calls  the  Interval  of  us  Fits.  Opt.  Book  2. p.  3. 
Sec  Light.  t 

FlXFD  Stars.  The  Phenomena  s  that  have 
been  oblerv  d  bv  Aflronoiners  about  the  Fix  d 
Stars  are  thelc  : 

1.  That  they  all,  together  alfo  with  the  Planets 
or  Err.' tick  Stars,  and  all  the  Cclcflial  Bodies,  do 

ap- 
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appear  every  Day  to  rife  and  fet ;  and  to  move 
with  a  Circular  Motion  from  Ea ft  to  Weft  ;  the 
Plains  alfo  of  thde  Diurnal  Circular  Revolu¬ 
tions  being  at  Right- Angles  to  the  Earth's  Axis, 
or  Parallel  to  the  Equator. 

All  which  is  fairly  and  eafily  accounted  for, 
by  ftippofing  our  Earth  to  revolve  round  its  own 
Axis  in  24  Hours,  from  Weft  to  Eaft.  But  the 
Eye  of  the  Spe&ator  moving  together  with  the 
Earth,  that  muft  appear  to  him  immoveable ;  as 
a  Ship  doth  to  tnofe  that  are  in  it,  'till  by 
Obfervation  and  Judgment  they  come  to  find  it 
©therwile. 

Provehimur  Portu ,  Qelique  ac  Aftra  recedunt. 

2.  It  hath  been  obferv’d  of  the  Fix’d  Stars,  that 
befides  the  former  apparent  Motion  round  the 
Earth  in  24  Hours,  they  alfo  feem  to  have  ano¬ 
ther  which  is  quite  contrary  to  that ;  for  they 
appear  to  change  their  Longitude,  or  Diftance 
from  the  Beginning  of  Aries,  forward  according 
to  the  Order  of  the  Signs,  or  to  move  in  Conse¬ 
quents  by  a  flow  Motion  of  about  a  Degree  in 
70  Y ears.  So  that  thofe  Stars  which  in  Hippar¬ 
chus,  nay  even  in  Ptolomys  Time,  were  in  Aries , 
are  now  found  to  be  in  Taurus ;  and  fo  on  all 
round  the  Zodiack. 

As  to  which,  we  muft  confider  that  the  Termi¬ 
nus  a  quo ,  or  Point  from  whence  this  flow  Mo¬ 
tion  is  propagated,  being  the  vernal  Equino&ial 
Point,  or  the  Eaftern  Interfe&ion  of  the  Equino¬ 
ctial  and  Ecliptick ;  ’till  it  can  be  determin’d  whe¬ 
ther  this  Point  be  fix’d  or  moveable,  it  cannot  be 
known  whether  the  Stars  move  from  that  or  that 
Point  from  them  :  And  indeed  the  latter  is  much 
more  probable,  when  we  compare  with  this 
what  certainly  happens  in  other  Inftances  in  the 
Heavens.  For  ’tis  well  known  now,  that  the 
Nodes  of  the  Orbits  of  the  fecondary  Planets,  or 
the  Points  of  their  Interfecf ion  with  the  Eclip¬ 
tick,  do  ihift  and  change,  and  go  a  little  back¬ 
ward,  or  move  in  Antecedents ;  as  is  very  evident 
in  the  Nodes  of  the  Lunar  Orbit :  Why  may  it 
not  be  fo  then  with  the  Nodes  of  the  Earth’s 
Orbit  ?  The  PraceJJion  therefore  of  the  Terreftrial 
Equinoxes  may  ferve  to  account  for  this  Motion 
of  the  Fixed  Stars,  fince  the  Quantity  will  be 
found  the  fame  in  both.  For  from  the  Ncutonian 
Principles,  it  appears,  the  Terreftrial  Nodes 
lhould  go  backward,  after  the  Rate  of  about 
50  Seconds  every  Year  ;  and  juft  lo  much  the 
Fix’d  Stars  have  been  obferv’d  to  move  forward 
every  Year. 

3.  It  hath  never  been  obferv’d,  that  the  Fix’d 
Stars  have  chang’d  their  Latitude,  tho’,  as  before, 
they  annually  do  their  Longitude. 

Which  is  a  difficult  Thing  to  account  for  with¬ 
out  the  New  Aftronomy.  For  allowing  the  for¬ 
mer  Motion  of  the  Fix'd  Stars,  How  can  they  all, 
and  always,  keep  the  lame  Diftance  from  the 
Ecliptick  i  Tis  true,  the  Celeftial  Orbits  are  all 
found  to  be  in  immovable  Plains  ,  but  thole 
Plains  are  different,  and  do  intellect  each  other 
with  different  Angles  :  nor  is  there  any  tworof  the 
Primary  Planets,  whole  Orbits  are  in  the  lame 
Plain.  If  therefore  thele  Stars  had  any  luch  Mo¬ 
tion,  as  that  teeming  one  of  Longitude,  ’tis  very 
Jhkely  that  their  Orbits  would  be  policed  with 
rcipcCt  to  lome  one  great  and  peculiar  Plain, 
aiid  which  lhould  be  inclined  in  a  peculiar  Man¬ 
ner  to  the  Plains  of  the  other  Orbits,  io  as  that 


their  Orbits  would  interfedf  the  Ecliptick,  and 
the  Orbits  of  the  Planets ;  but  fince  there^is  no 
luch  Thing  obferv’d,  ’tis  likely  that  Motion  of 
Longitude  belongs  not  to  the  Stars,  but  to  the 
Nodes  of  the  Earth’s  Orbit,  as  has  before  been 
Ihewn.  But  allowing  that  Recetfion  of  the 
Earth's  Nodes,  ’tis  evident  why  the  Stars  lhould 
have  (or  appear  to  have)  a  Motion  in  Longitude, 
but  none  in  Latitude ;  becaufe  that  Receilion  of 
the  Terreftrial  Nodes  happens  without  any 
Change  of  the  Earth’s  Annual  Motion  as  to  the 
Plain  of  the  Ecliptick ;  for  if  the  Stars  them¬ 
selves  are  immovable,  and  the  Earth’s  Orbit  (  or 
the  Ecliptick  )  be  always  an  immovable  Plain, 
there  can  be  no  fuch  Thing  as  any  Change  in  the 
Latitude  of  the  Star?. 

4.  The  Diameters  of  the  Fix’d  Stars  are  very 
final  I,  lcarcely  fenflble  even  in  the  largeft  Tele- 
fcopes,  leen  through  which,  they  appear  but  like 
Lucid  Points,  and  without  any  of  thole  adlcith- 
tious  Rays  which  ftrike  the  naked  Eye. 

5.  The  Fix’d  Stars  have  no  Diurnal  Parallax , 
but,  as  hath  lately  been  dilcovered  by  Dr.  Hook 
and  Mr.  Flamftead,  a  Jmall  Annual  one  ;  and  con- 
lequently  their  Diftance  muft  be  immenfely  great. 
In  order  to  guefs  at  which,  Mr.  Hugens  luppofes 
the  Dog  Star,  Syrius ,  to  be  about  the  Bignels  of 
our  Sun  ;  and  then  confiders  how  remote  our 
Sun  muft  be  placed, before  his  Diameter  would  ap¬ 
pear  as  little  as  that  of  Syrius :  And  on  the  whole, 
he  concludes,  that  Syy'tus  and  the  neareft  Fix’d 
Stars,  cannot  be  lefsdiftant  then  1  ^oooooooooco 
of  our  Miles  from  the  Earth,  which  is  27000 
times  as  far  off  as  our  Sun  is  from  us. 

And  by  that  Annual  Parallax  which  hath 
been  found  to  belong  to  the  Fix’d  Stars,  and  is 
about  47  Seconds,  they  conclude,  that  they  are 
diftant  from  us  about  9000  times  the  Radius  of 
the  Magnus  Orhis  •  i.  e.  9000  times  3S  far  oft  as 
the  Sun  ;  or  about  500000000000  Miles. 

6.  The  Milky  Way  is  a  circular  Tradf  in  the 
Heavens  extending  over  a  very  confiderable  Part 
of  them  ,*  and  is  lo  call’d  becaufe  it  looks  white 
and  brighter  than  any  other  Part  of  the  Sky. 
And  this,  by  the  Telelcope,  is  dilcovered  to  be  a 
Congeries  of  very  imall  Stars,  which  are  fjngiy 
inconfpicuous  to  the  naked  Eye. 

7.  There  are  above  1000  Stars  which  are  vifi- 

ble  to  the  naked  Eye ;  but  the  Telelcope  hath  dif- 
covered  about  20  times  as  many  more  :  And  the 
larger  and  better  thole  Glafles  are,  the  more  fire 
ftill  difcove'red.  ;l, 

8.  The  Light  of  the  Fix’d  Stars  is  much  more 
ftrong  and  vivid  than  that  of  the  Planets,  tho* 
their  apparent  Diameters  are  much  lef$;  be’caule 
the  Stars,  like  the  Sun,  Ihine  by  their  own  Na¬ 
tive  Light,  but  the  Planets  only  by  Reflexion 
from  the  Sun. 

9.  The  Fix’d  Stars  are  chferv’d  to  twinckie 
much  more  than  the  Planets ;  Becaule  their  ap¬ 
parent  Diameters  being  very  inlenfibly  Imall, 
the  lealt  Atom  o‘r  Particle  of  Matter  floating  in 
our  Atmolphere  will  hinder  (fora  Moment)  the 
Starrs  being  entirely  vilible.  As  the  grols  Smoak 
of  Chimney  will  do  by  the  Planets  themielve?# 
which  in  luch  a  Cale  will  twinckie. 

That  there  are  Changes  and  Alterations  among 
she  Fixed  Stars,  hath  appeared  by  the  Observa¬ 
tions  ol  our  Modern  A  m  onom  ers.- 

In  Phil.  Tranf.  N.  73.  there  is  an  Account  that 

S.  .Montanan  found  two  Stars  ot  the  2d  Magni  ¬ 
tude  wanting  in  the  Navis,  in  the  Year  166S, 

April 
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April  io.  which  were  certainly  vifible  before. 
And  that  he  had  made  many  fuch  Obfervations 
of  Stars  of  lefs  Note. 

Cajjini  hath  difeovered  alfo  many  new  Stars : 
One  of  the  4th,  and  two  of  the  5th  Light,  in 
Caffiop&ia :  two  others  in  Eridanw  ;  and  four  to¬ 
wards  the  Article  Foie,  which  he  is  fure  were  not 
vifible  formerly.  He  takes  Notice  alfo  of  feve- 
ral  in  Bayers  Catalogue  which  do  now  dilappear. 
Heveliw,  in  1666,  found  a  new  Star  in  PeUore 
Qtonu  And  Don.  Anthelme,  a  Carthuflan  at  Dyon, 
another  in  the  Head  of  that  Condcllation.  And 
this  both  he  and  Mr  .Cajjini  obferv’d  to  be  twice 
in  great  Splendor,  and  as  often  diminifhing. 

Bull  laid  us  obferved  the  new  Star  in  the  Neck 
of  the  Whale ,  to  be  very  different  in  his  Magni¬ 
tudes  at  different  Times.  And  Hevelius  obferves 
the  fame  Thing  of  another  Star  in  the  fame  Con- 
del  lation. 

From  all  which  Obfervations,  and  many  others 
might  be  produc'd ,  ’tis  plain,  there  are  very 
great  Changes  and  Alterations  amongd  even  the 
Fixed  Stars  themfelves. 

And  if  that  Noble  Conjecture  of  our  Modern 
Adronomers  be  true,  that  each  Fixed  Star  is  a 
Sun  to  fome  Syftem  of  Planets  moving  round 
him,  as  we  do  round  the  Sun,  there  mud  needs 
be  terrible  Changes  in  thofe  Planetary  Worlds; 
and  thofe  probably  both  Conflagrations  and  De¬ 
luges.  Of  this,  lee  more  in  Whifton  s  Ajlronomy, 
p.  46. 

Dr  .Bool,  Op.  Pofihunt.  p.  109,  gives  very  pro¬ 
bable  Reafons  why  the  Fix'd  Stars  fhould  be  of 
the  fame  Nature  wdth  the  Sun ;  which  are  drawn 
from  their  vaft  Diftance,  and  their  affe&ing  our 
Eyes  with  fo  drong  and  vivid  a  Light ;  which 
they  could  not  do,  if  they  were  not  actually  bla¬ 
zing  Fires :  And  that  they  are  fo,  the  Difappea- 
rance  of  fome  Stars,  which  have  formerly  been 
vifible,  and  the  Appearance  of  new  ones,  doth 
much  confirm. 

And  the  incomparable  Sir  If.  Newton,  in  the 
Latin  Edition  of  hisOpticks  by  Mr.  Claris,  hath 
to p.  83.  added  this  Note;  by  which  we  may 
conclude  the  Fixed  Stars  to  be  at  an  immenle 
Di  fiance  from  us. 

“  That  the  Fixed  Stars,  by  reafon  of  their  im- 
“  menle  Didance,  are  to  be  look’d  upon  as  Points, 
“  (unlefs  fo  far  as  their  Light  is  dilated  by  Re- 
“  fraction)  is  plain  from  hence.  That  when  by 
“  the  Moon  s  Appulfes  to  them  they  are  eclipfed 
“  or  cover’d  by  her  Body,  their  Light  doth  not, 
“  like  that  of  the  Planets  in  the  like  Cafe,  va- 
“  nifh  or  difappear  gradually,  but  at  once  and 
<c  all  together ;  and  when  they  emerge,  again  out 
“  of  the  Eclipfe,  they  don’t  become  vifible  by  de- 
“  grees,  but,  as  it  were,  inftantaneoufly,  or  at 
“  lead  in  the  Space  of  1  or  2  Seconds. 

Befides  what  hath  been  faid  in  the  former  Hoi. 
and  above,  Dr.  Cheyne  adds  this  further  Guefs  at 
the  Immcnfity  of  the  Di  dance  of  the  Fixed  Stars. 

Tho’  we  on  this  Globe  approach  nearer  to  fome 
of  them  about  24000  Diameters  of  the  Earth, 
i.e.  about  188504000  Miles  (  of5oco  Foot  in  a 
Mile)  atone  time  of  the  Year  than  we  do  at 
another;  yet  their  Parallax,  if  any  at  all,  isfcarce- 
ly  then  lenfible ,  which  it  mud  be,  if  they  were 

at  an  edimable  Didancc  from  us. 

Mr.  Hagens  computes,  that  the  Didancc  of  the 
Sun,  to  that  of  the  neared  Fixed  Star,  is  as  1  to 
27664.  That  is,  (allowing  the  Dilbnce  of  the  Sun 
to  be  12000  Diameters  .of  the  Earth,  and  a  Dia¬ 


meter  to  be  7846  Miles,  according  to  the  bed 
Calculations)  the  Didance  of  the  neared  Fixed 
Star  from  us,  is  at  lead  2404520928000  Miles ; 
which  is  fo  great,  that  if  a  Cannon  Ball  (going 
all  the  Way  with  the  lame  Velocity  it  hath  when 
it  parts  from  the  Mouth  of  the  Gun)  would 
fcarce arrive  therein  700000  Years. 

In  Philof.  Tranf.  N.  202.  there  is  a  Method  of 
finding  the  Parallax  of  the  Fix’d  Stars,  which 
Dr.  Wallis  acquaints  Mr.  Molyneux  writh ;  but 
both  thofe  Perlons  are  fince  dead. 

FIXITY.  To  the  Produbtion  of  this  Property  of 
Fixity,  there  is  neceflary  chiefly  a  Supposition  of 
the  Particles  attracting  one  another,  within  a  cer¬ 
tain  Didance,  with  a  very  violent  Force ;  or  elfe 
they  could  never  keep  together,  when  prefs’d  by 
a  violent  Heat ;  which  yet  we  find  the  Particles 
of  fome  fix’d  Bodies  will  do.  See  Cohefion. 

FLAMFrheat.  The  fame  with  a  White-heat ; 
which  fee. 

FLAT -pointed  Nails ,  are  of  2  Sorts,  the  longer 
are  ufed  in  Shipping,  and  are  very  proper  to  hold 
where  you  cannot  clench  ;  the  Jhorter  are  forti¬ 
fied  with  Points  to  drive  into  Oak,  and  are  ufed 
to  draw  Sheathing  Boards  to,  & c. 

FLAW,  at  Sea,  fignifies  a  fuddain  Gufl  of 
Wind,  which  fometimes  alfo  the  Seamen  call  a 

S quale. 

FLEXION  and  Retrogrejjion  of  Curves.  See  Con¬ 
trary  Flexion. 

FLIGHT.  In  melting  the  Lead  Oar  in  the 
Works  in  Mendip,  there  is  a  Subdance  flies  away 
in  the  Smoak,  which  they  call  therefore  the  Flight. 
They  find  it  fweetifh  upon  their  Lips,  if  their  Fa¬ 
ces  happen  to  be  in  the  Way  of  the  Smoak ;  which 
they  avoid  all  they  can.  This  falling  on  the 
Grafs,  kills  Cattle  that  feed  there  ;  and  being  ga¬ 
ther’d  and  carried  Home,  kills  Rats  and  Mice  in 
their  Floufes.  That  which  falls  on  the  Sand, 
they  gather  and  melt  (  upon  a  Flag-hearth )  into 
Shot  and  Sheet  lead. 

FLORENS,  were  Gold  Coins,  in  the  18th  of 
our  Edw.  3.  of  the  Value  of  6  Shillings.  Camb- 
den  faith,  they  were  fo  called  becauie  made  by 
Florentines :  And  Fabian  faith, they  were  not  of  fo 
fine  Gold  as  the  Nobles  and  Half  Nobles  of  that 
Prince. 

But  what  is  mod  obfervable,  is,  that  Fabian 
calls  the  Floren  a  Penny,  val.  6  s.  8d.  the  Half 
Floren  an  Halfpenny,  val.  3  s.  4  d.  the  Quarter 
Floren  a  Farthing,  val.  1  s.  8  d.  And  thefe 
Words  you  will  often  meet  with  in  old  Hido- 
ries  and  Accounts,  applied  to  leveral  Coins,  as 
Rials  and  Angels,  &c.  where  you  are  to  under¬ 
hand,  by  Denarius  the  whole,  by  Obolus  the  half, 
and  by  Quadrant  the  4th  Part  or  Farthing.  Chr. 
Preciofum ,  p.  22. 

By  Indenture  of  the  Mint,  in  18  Ed.  3,  every 
Pound  Weight  of  old  Standard  Gold  was  to  be 
coined  into  50  Florences ,  to  be  currant  at  6  Shil¬ 
lings  a-piece  ;  all  which  made,  in  Tale,  fifteen 
Pounds:  Or  into  a  proportionable  Number 
of  Half  or  Quarter  Florences.  Cowel’ s  Interpre¬ 
ter. 

FLUIDITY.  Befides  what  hath  been  faid  of 
this  Quality  in  the  former  H ol.  I  mud  add  here. 
That  the  Corpulcular  Phiiofophy,  before  Sir  IJ. 
Newtons  wonderful  Improvement  of  it,  did  not 
go  to  the  Bottom  of  this  Matter,  for  it  gave  nq 
Account  of  the  Caufe  of  the  chiet  Condition  re- 
quifiteto  conditute  a  Fluid  Body  ;  viz,,  the ■  va¬ 
rious  Motions  and  Agitations  0}  its  Particles.  ..  But 


FLU 


FLU 


if 


this  may  be  in  a  good  Meafure  accounted  tor,  1 
you  luppofe  it  to  be  one  of  the  Primary  Law 
of  Nature,  that  as  all  Particles  of  Matter  do  at¬ 
tract  one  another  when  they  conae  witlnh  a  cer¬ 
tain  Difiance,  fo,  at  all  greater  pittances  from 
one  another,  they  do  fly  away  from,  and  avoid 
one  another.  For  then,  ’tho  their  common  Ora- 1 
vity  may  keep  them  together  in  a  Mafs,  together 
(it  may  be  fometrtnes)  with  the  Preflure  of  other 
Bodies  upon  them ;  yet  their  continual  Endea¬ 
vour  to  avoid  one  another  fmzh->  tire  adven¬ 
titious  I mpuifes  of  Light,  Heat,  or  other  exter¬ 
nal  C aules,  may  make  the  Particles  or  rluias 
continually  move  round  about  one  another,  ana 
lo  produce  this Qciality.  it  is, indeed, a  pirhcu - 
ty  I  cannot  yet  eet  over,  to  account  ror  he 
Articles  of  Fluids  always  keeping  at  iuch  a 
Diflance  from  one  another,  as  not  to  come  with¬ 
in  the  Sphere  of  one  another's  Attradion.  I  he 
Fabrick  and  Conflitution  of  that  fluid  Body  of 
Water  is  wonderful  and  amazing  ,  That  a  Body 
fo  very  rare  as  that  is,  and  which  has  Inch  a 
vaft  Over-proportion  of  Pore,  or  interfperfed  Va¬ 
cuity,  to  folid  Matter,  ihould  yet  be  p$rfe&ly 
incompreffible  by  the  greatefl  Force.  And  yet 
this  Fluid  is  eafily  reducible  into  that  firm, 
tranfparent,  friable  Body,  which  we  call  Ice ; 
by  being  only  expofed  to  a  certain  Degree  oi 
Cold.  One  would  think  here,  that  tho’  the  Par¬ 
ticles  of  Water  cannot  come  near  enough  to  at- 
trad  each'  other,  yet  the  intervening  Fngonhck 
Matter  doth,  by  being  mingled  per  minim :  with 
them,  Arongly  attrad  them,  and  is  it  lelf  alio 

M  attracted  by  them,  and  fo  wedges  or 
the  Mafs  into  a  firm  folid  Body  :  Which 
folid  Body  lofes  its  Solidity  again,  when  by  Heat 
the  Vinculum  is  folv  d,and  thefe  Frigorifick  Par¬ 
ticles  are  drsjoyifd  from  thofe  of  the  Water,  and 
are  forced  to  fly  out  of  it.  And  perhaps  jufl 
thus  doth  the  Fumes  of  Lead  fixQuickfilver. 

When  a  firm  folid  Body,  fuch  as  a  Metal,  is 
by  Heat  reduc’d  into  a  Fluid  j  doth  not  the  Fire 
disjoyn  and  feparate  its  conftituent  Particles, 
which  Mutual  Attraction  caufed  to  Cohere  before, 
and  keep  them  at  fuch  a'  Difia’nce  from  each 
other,  as  that  they  are  without  the  Sphere  of  one 
another's  Attraction  as  long  as  that  violent  Mo¬ 
tion  lafts  ?  And  don’t  they,  when  that  is  over, 
and  the  Heat  is  flown  out,  come  nearer  to,  at¬ 
tract  one  another,  and  coalefce  again  ? 

As  therefore  the  Caufe  ofCohefio.n  of  the  Parts 
of  folid  Bodies  appears  plainly  to  be  their  mutual 
Attraction  ;  fo  the  chief  Caule  of  Fluidity  leans 
to  be  a  contrary  Motion  impreffed  on  the  Par¬ 
ticles  of  Fluids,  by  which  they  avoid  and  fly 
one  another  as  icon  as  they  come  at,  and  as 
long  as  they  keep  at  fuch  a  Diflance  from  each 

other.  .  , 

’Tis  obferved  alfo  in  all  Fluids,  that  the  Di¬ 
rection  of  their  Preflure  againfl  the  Veflels  that 
contain  them,  is  in  Lines  perpendicular  to  the 
Sides  of  fuch  Veflels  j  winch  Property  being  the 
neceflary  Rcfult  of  the  Particles  of  any  Fluids  be¬ 
ing  fphericaJ,  it  lhews  that  the  Parts  of  all  Flu¬ 
ids  arc  fo,  or  of  a  Figure  very  nearly  approaching 
thereunto.  For  Fluids  in  an  Animal  Body,  fee 
Glands,  in  TV.  II.  .  rt  ,, 

FLUTES,  in  Architedtfre,  are  the  Hollows 
made  in  the  Body  of  a  Column  or  Pillar,  and 


which  then  is  laid  to  be  Fluted.  The  Dorick,  lo- 
nick, Corinthian  and  CompofiteColumn?,areulu~ 

ally  fluted  all  along  the  Body  of  the  Pillar,  from 
the  Bale  to  the  Capital.  Each  Column  hath  24 
Flutes,  and  each  Flute  is  haj lowed  in  exactly  a 
quarter  of  a  Circle.  In  the  Dorick  Column  the 
the  Flutes  joyn  together  without  any  Interface, 
but  in  the  Ionick,  Corinthian  and  Compofite 
Orders,  there  runs  a  Lifl  between  every  two 
flutes. 


FLUXIONS.  This  general  Method  of  finding 1  * 
the  Fluxions  of  all  Powers  and  Roots,  l  had  from 
the  Hon.  Fr.  Rohartes  Elq; 

If  a  Quantity  gradually  increafes  or  decreafes, 
its  immediate  Increment  or  Decrement  is  called  its 
Fluxion. 

Or  the  Fluxion  of  a  Quantity  is  its  Increafe  or 
Decreale  indefinitely  final!. 

Let  a  Quantity  a-  be  put  into  Fluxion,  where¬ 
by  it  becomes  a*  fKv  ( A^reprefenting  an  IncreJ 

ment  or  Decrement  indefinitely  little,  being 
called  the  Fluxion  of  a;  ) . 

Now  the  Fluxion  of  all  the  Powers*  and  of 
all  the  Roo:s  of  x,  may  be  found  by  this  General 
Rule : 

As  x  x  contains  the  Ample  Quantity  and 
its  Fluxion ;  fo  the  Square,  Cube,  &c.  and  the 

Square  Root,  Cube  Root,  &c.  of  a*  -1-  x  mufl 
contain  the  relpedive  Powers  or  Roots  of  a*  with 

its  Fluxion  refpedively. 

And  confequently.  If  the  Flowing  Quantity  be 
refpedively  iubftraCted,  the  Fluxio/Tonly  mufl 
remain. 

Thus  the  Fluxion  of  a*  x,  is  w  -!-  w  x 
X  -1-  X  — .xx—  2  X'  X  -f-  xxi  And  the 

t  _ _ 

*  ■  •  •  — *  •  •  t 

Fluxion  of  xxx  is  x-\-  X  *  2x  x  -)—  x  x  q-  xx 

—  XXX,  —  3  X  X  X  -|-  3  X  X  X  -l-  X  X  Xa 

But  fince  x  x.  Part  of  the  Fluxion  of  X  x,  is 

infinitely  fmaller  than  2  x  x,  whereby  it  can 
make  no  fenfible  Change  in  that  Quantity,  it 
rnay  be  laid  afide  as  of  no  Value. 

And  for  the  fame  Reafon,  3  xxx  xxx 
may  be  left  out  of  the  Fluxion  of  .v  a  a  •  lb 
that  there  remains  only 

2X'*-  [  for  the  Fluxion  of  {  ** 

%XXX  *  CXxx 

Thus  alfo  the  Fluxion  of  ^/~x  is  \/x~^  x 
x 


—  V  v  -  2  y  .v  which  will  be  Evident,  by 
only  extrading  the  fquare  Root  of  a  q-  x  aqq 
cording  to  the  common  Method,  thus ; 
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X  -l-  X  .  (  sj  x  -L 


2  */X 
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FLY 


F  O  L 


V' 


V 


The  Fluxion  of 

K  '  r 

»  X 


I  3  ^ 4c  &  .. 


2  X  X 
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3  v  x  x  x  x 
%x  xx 

2  ^  x  X  X 


So  that  Jx~Y x  is  equal  to  Vx  + 


2^X 


W*9 


which  is  equal  to  —  the  Fluxion  of  V  x , 

2  y/  X 

as  above  ) 

* 

Indeed  y7*  -r  — —  is  the  true  Root  of 


X  x 


2  s/  X 


x  x  —}—  — —  as  the  Operation  (hews,  and  con- 

A  X 

fequently  fomewhat  bigger  than  the  Root  of 
But  —  being  indefinitely  lets  then 


X  *+*  x. 


x  4 

\yhat  it  is  annex’d  to,  the  Difference  between 
•  • 

xx  ;  . 

x  -i-  x  4- - and  *  ~Y  x>  rnay  be  con- 


4  x 


x 


fider’d  as  of  no  Value.  Wherefore  */  x-\ - 

'I  2  s/x 
* 

may  be  taken  for  the  true  Root  of  *  •+* 

Authors  Names  who'have  written  of  Fluxions: 

D.  Bernoulli  Trail  am  de  Principiu  Calculi  Expo - 
nentialts . 

Niementiifs  Analyfis  Infmitorum.  Amjter.  1695. 

Dr.  Cheynes  Fluxions ,  with  Moiyre s  Animad- 
verjions  on  them ;  and  the  Doctor's  Reply. 

Hays*,  Fluxions.  Fond.  1704. 

Andlyfe  des  Infiniment  Petits.  Par  fHtfpital  Fr. 
Paris,  1 696. 

Le  Calcule  Integrate,  par  M.  Carre.  Paris ,  1700. 

Mr.  Abraham  de  Moiyre  s  Ufe  of  Fluxions ,  in 
the  Solution  of  Geometrick  Problems.  See  Phi - 
lof.Tranf.  N.  216. 

Mr.  Humphrey  Litton?:  Inftitution  of  Fluxions. 

FLYBOAT,  is  a  large  Veflel  with  a  broad 
Bow  ;  ufed  by  Merchants  in  the  Coafting  Trade. 
Some  of  thefe  will  carry  Boo  Tun  of  Goods. 

FLYERS,  is  the  Workmens  Term  in  Archi¬ 
tecture  for  Stairs  that  go  ftrait,  and  don’t  wind  i 
round  j  nor  are  the  Steps  tapering,  but  the  fore  ! 
and  back  Part  of  each  Stair  and  the  Ends  are  re-  j 
ipe&ively  Parallel  to  one  another.  So  that  if  j 
one  Flight  don’t  carry  you  to  your  defign’d 
Height,  there  is  abroad  half  Space ;  and  then  j 
vou  fly  again  with  Steps  every  where  of  the  lame 
Breadth  and,  Length,  as  before. 

FLYING  Bridges ,  in  Fortification,  are  made 
of  two  final  1  Bridges  laid  one  upon  the  other, 
io  that  the  ubpermoft,  by  the  means  of  Ropes 
and  Pullies,  is  forc’d  forwards  till  the, End  of  it 
join  to  the  Place  delignd. 


FOCUS.  Dr.  HooJty  Op.  Pojihum.p.  1 2  2, very  well 
accounts  for  the  Realon  of  the  great  EfFedt  of  Bur¬ 
ning  Glafles,  thus  :  Suppofe  there  be  one,  either 
Concave  or  Convex,  of  a  Foot  in  Diameter ; 
this  will  cOnftipate  or  croud  together  all  the 
Raies  of  the  Sun,  which  fell  before  on  the  Area 
of  a  Circle  1 2  Inches  in  Diameter,  into  the  Com- 
pafs  of  j  of  of  an  Inch.  The  Area’s  then  of  the 
two  Circles  will  be  as  9216  to  1 ;  and  conse¬ 
quently,  the  Heat  of  the  Lefier,  to  the  Heat  of 
the  Greater,  will  be  reciprocally  as  9216  to  1  : 
That  is,  the  Heat  in  the  Focus  will  exceed  the 
Sun’s  common  Heat  at  that  time  9216  Times. 
And  this  will  have  an  Effe<ft,  as  great  as  the  di- 
red:  Raies  of  the  Sun  would  have,  on  a  Body 
plac’d  at  one  96th  Part  of  the  Diftance  of  the 
Earth  from  the  Sun,  or  on  a  Planet  that  lhould 
move  round  the  Sun,  at  but  a  very  little  more 
than  a  Diameter  of  the  Sun’s  Difiance  from  him, 
or  that  would  never  appear  further  from  him 
than  about  36  Minutes. 

FODDER,  or  pother  of  Lead,  is  a  Weight 
containing  eight  Piggs;  every  Pigg  three  Stone 
and  an  half.  In  the  Book  of  Rates,  a  Fodder  of 
Lead  is  faid  to  be  2000  lb.  Weight  pat  the  Mines, 
it  is  22  i  Hundred ;  and  among  the  Plumbers, 
at  London ,  It  is  but  19  A  Hundred. 

FOETUS.  The  Foetus  is  almoft  of  an  Oval 
Figure,  whilfi  it  lies  in  the  Womb :  For  its  Head 
hangs  down  with  its  Chin  on  its  Breaft,*  its 
Back  is  round  ;  with  its  Arms  it  embraceth  its 
Knees,  which  are  drawn  up  to  its  Belly  •  and  its 
Heels  are  clofe  to  its  Buttocks  ;  its  Head  is  up¬ 
wards,  and  its  Face  is  towards  the  Mothers  Belly. 
But  about  the  9th  Month,  in  the  Humane  Fcetus, 
the  Head,  which  was  fpecifically  lighter  than 
any  other  Part,  becomes  fpecifically  heavier  •'  its 
Bulk  bearing  a  much  fmaller  Proportion  to  its 
Subftance  than  it  did  before  ;  and  conlequently 
it  muft  now  tumble  and  fink  down  in  that  Li¬ 
quor  in  which  it  fwam,  as  it  were,  before:  So 
its  Head  falls  down,  its  Feet  get  up,  and  its  Face  - 
turns  towards  the  Mothers  Back.  But  becaufe 
’tis  then  in  an  irkfom,  tho’  proper,  Pofiure  for 
its  Exit,  the  Motion  it  makes  for  Relief  gives  fre¬ 
quent  and  great  Pains  to  the  Mother,*  which 
caufe  a  Contra&ion  of  the  Womb,  for  the  Ex- 
pul  fion  of  the  Foetus.  When  it  happens  to  pre¬ 
lent  it  lelf  in  any  other  Pofiure,  it  lhould  be 
carefully  put  back  again  ;  and,  if  polfible,  turn’d 
the  right  Way  by  the  Midwife  :  But  if  that  can’t 
be  done,  it  lhould  be  drawn  out  by  the  Feet. 

FOLIATE.  In  Phil.  Tranf.  N.  245.  there  is 
a  Way,  communicated  by  Sir  Rob.  Southwell,  of 
foliating  the  Globe  Looking-glafles.  The  Mix¬ 
ture  is  of  Quickfilver  and  Marchafite  of  Silver, 
of  each  3  Ounces ;  Tin  and  Lead,  of  each  half 
an  Ounce.  Thefe  two  firft  throw  on  the  Mar¬ 
chafite,  and  lafi  of  all  tlie  Quickfilver.  Stir 
them  well  together  over  the  Fire ;  but  they  mult 
be  taken  oft  it,  and  be  towards  cooling,  before 
the  Quickfilver  is  put  to  them.  When  you  ule 
it,  the  Glals  lhould  be  well  heated  and  very  dry: 
But  it  will  do  alio  when  ’tis  cold,  but  beft  when 
the  Glals  is  heated.* 

*This  is  a  little  odly  exprefs’d:  But  I  fuppofe 
’tis  meant,  that  the  Marchafite  lhould  be  pow-< 
dred,  the  Lead  and  Tin  melted  and  poured  up¬ 
on  it,  and  then  all  well  ftirred  and  mixed  to¬ 
gether  while  inFufion;  and  afterwards,  when 
tis  almoft  cold,  the  3  Ounces  of  Mercury  put  to 
it  to  make  the  Amalgam. 


FOLK- 


FOR 


FRA 


VOUR-Land,  was  the  7  err  a  vulgi ;  the  Land  of 
the  Common  People  who  had  no  Eftate  therein  ; 
but  held  the  fame  under  fuch  Rents  and  Services 
as  were  accuftom’d  or  agreed,  at  the  Will  only  of 
their  Lord  the  Thane ;  and  therefore  their  Bargain 
was  not  put  in  Writing  ,  as  that  about  th tBoc-Land 
was,  but  was  accounted  P radium  Ruflicum  &  lg - 
nobile. 

FOLKMOTE,  was  the  General  Word  for  a 
Popular  Convention  of  all  the  Inhabitants  of  any 
Place 3  which  if  it  were  of  thole  of  a  City  or 
Town,  it  was  called  a  Burgh-mote  3  but  if  of  all 
the  Free  Tenants  of  a  County,  ’twas  called  a 
Schire-mote.  In  Towns  and  Burghs,  this  folemn 
Aflembly  was  made  by  the  Sound  of  a  Bell  call  d 
the  Mothell.  In  the  County  Folk-mote ,  all 
Knights  and  Free  Tenants  did.  their  Fealty  to 
the  King,  and  eledted  their  annual  Sheriff  for¬ 
merly,  (on  the  i ft  of  Ottober  )  before  the  King 
nominated.  But  after  that,  (  about  the  Time 
of  Edward  II.)  the  City  Folk-mote  was  changed 
into  the  Common  Council,  and  the  County 
Folk-mote  into  the  Sheriff's  Turn  and  AJJifes.  The 
Word  Folk-mote  had  alio  fometimes  a  lets. Extent, 
fignifying  only  the  Affembly  of  the  Tenants  to  a 
Court  Leet  or  Baron  of  their  Lord. 

FOOT-Bank,  or  a  Banquette ,  in  Fortification, 
is  a  fmall  Step  of  Earth  on  which  the  Soldiers 
Rand  to  fire  over  the  Parapet. 

FOOT -gelde,  was  an  ancient  Amerciament  for 
not  cutting  out  the  Balls  of  the  Feet  of  great 
Dogs  in  the  Foreft  *  which  was  done  for  pre¬ 
venting  their  running  after  the  King’s  Deer  3  and 
was  call’d  Expedition-. 

FORAMEN  Arteria  Dura  Matrls ,  is  a  Hole 
in  the  Cranium  which  allows  a  Paflage  for  the 
Artery  belonging  to  the  Dura  Mater. 

FORAMEN  Lacerum ,  is  the  3d  Hole  in  the 
Os  Spharoides ,  by  which  the  3d  Pair  of  Nerves 
pafs  out  of  the  Cranium. 

FOKE-Staff,  is  an  Inftrument  ufed  at  Sea  to 
take  the  Sun’s  Altitude,  or  the  Height  of  the 
Moon  or  any  Star  in  the  Night  3  and  ’tis  fo 
call’d,  becaufe  when  ’tis  ufed  your  Face  is  to 
the  Ob/edl :  Whereas  in  the  Ufe  of  the  Back-fiaff 
or  Davis’s  Quadrant ,  the  Back  of  the  Obferver  is 
towards  the  Sun.  The  Fore-ftaft  is  the  fame  with 
the  Crofs-llaff :  Which  you  will  find  fully  de- 
ferib’d  in  this  Fol.  under  that  Word. 

FORMELLA*  was  a  Weight  of  Lead,  which, 
in  51  H.  3.  -A.  D.  1267,  is  faid  to  contain  fix 
Petra  except  2  lb.  Each  Petra  contained  12  lb. 
and  each  Pound  contained  the  Weight  of  25 
Shillings. 

FORNICATION,  is  fometimes  ufed  in  Ar- 
chitedfure  to  fignify  Arching  or  Vaulting. 
FORTIFICATION.  Writers  on  this  Subject. 

Sir  Jonas  Moor’s  Modern  Fortification.  Lon¬ 
don,  i6jz.  8vo. 

Nouvelle  maniere  de  Fortifier  les  Places,  par.  M. 
Blondel.  Hague ,  1684. 

L’a  Grand  Art  -d' Ar tiller ie,  par  Cafimir  Symyen- 
vpicks.  Franck  fort,  1676. 

Les  Fortifications  d’ Antoine  deV’tlle.  Lyon,  1618. 

Fortipcationi  di  Brnno  ajuto  Lorini.  V <:net.  1 597. 

Corona  Militari  d’Artiglieria  di  Alejandro  Capo. 
Ibid.  1602. 

F.  L.  V r getius  &  alii  de  Re  Militari,  cum  Fig. 
Paris  1535. 

Cooorns  Fortification,  Engl,  by  Cipt.  Savery. 

Blondel  fs  Art.de  Jet  ter  des  Bonms. 

\  Anderjons  Gunnery. 


Fortification  and  Military  Difcipline,  by  C. 
John  Steed. 

Norwood's  Fortification. 

L’Art  de  Fortiper,  par  M.  Dechales . 

L’ Art  de  Fortipcaticn,  par  M.  Oz.anam. 

FORTINGLES,  the  fame  with  Farthingdell  3 
i.e.the  5th  Part  of  an  Acre ,  Penny,  &c  . 

•  FORTITUDE,  is  that  Virtue  which  enables 
us  to  perfevere  in  doing  well,  not withflanding 
any  Dangers,  Obftacles  or  Difficulties,  we  may 
meet  with  in  the  Performance  of  what  we  know 
to  be  our  Duty.  , 

FOSSA,  is,  according  to  fome  Anatomifts 
the  Term  for  the  Middle  Part  of  the  Cervix  or 
Hinder  Part  of  an  Humane  Neck.  The  Upper 
Fart  beihg  called  Lophia,  and  the  Lower  Epimis. 

FOSSATORUM  Operatio,  was  anciently  the 
Service  of  Work  and  Labour  done  by  Inhabi¬ 
tants  and  adjoyning  Tenants  for  Repair  and 
Maintenance  of  the  Ditches  round  a  City  or 
Town,  for  which  fome  compounded,  paying  a 
Duty  called  Foffagium.  ,  _ .  ■'  N 

FOTMEL,  in  Old  Times,  was  a  Weight  of 
Lead  containing  Ten  Stone,  or,  at  that  time. 
Seventy  Pounds  3  as  appears  from  the  Cartul.  St. 
Albani,  M.  S.  in  the  Cotton  Library. 

FOUCADE,  the  lame  with  Fougade. 

FOUNDAY,  is  a  Word  uled  in  the  Iron 
Works,  for  the  Space  of  fix  Days  3  in  which 
time  they  ufually  make  about  8  Tun  of  Iron. 

FOURNEAU,  is  the  Powder  Chamber,  or  the 
Chamber  of  a  Mine ,  which  holds  the  Powder  in 
Barrels  or  Sacks,  (uliialiy  about  ioco  lb. Weight) 
which  by  means  of  the  Saucidge  is  fired,  and  lo 
the  Mine  is  fprung. 

FRACTIONS.  Befides  the  common  one,  gi¬ 
ven  in  V 5/.  I.  there  is  alfo  another  Notion  of  a 
Fradtion  3  which  is  very  neceflary  to  be  under- 
ftood,  becaufe  it  will  be  of  Ufe  to  Ihew  the  Rea- 
fon  of  many  of  the  vulgar  Rules  and  Operations 
in  Fradfions.  Thus  fuppofe  i  of  20  s.  or  of  a 
Pound  Sterling, were  the  Fradfion  3  this  Fradiion, 
inftead  of  three  quarters  of  one  Pound,  may  be 
confider’d  as  a  fourth  Part  o’f  three  Pounds : 
That  is,  by  taking  as  many  of  the  Integers  as 
the  Numerator  expreffes,  (  viz..  3  )  and  dividing 
them  by  4,  the  Denominator  3  for  then  a  Quo¬ 
tient  of  the  fame  Value  will  arile,  (for  4)  bo  s. 
(15  s.)  And  this  ftiews  you  the  Real  on  of  that 
manner  of  Exprelfion  which  is  uled  by  Geome¬ 
ters  and  A Igebrailhs,  about  Fradiions;  who  read 
a 

— ,  thus,  a  divided  by  b. 
b 

FRACTIONS  Decimal.  See  Decimal. 

FRACTIONS  Sexagepmal.  See  Sexagepmal. 

FRACTIONS  in  Algebra.  A  FraElion  is  a 
broken  Number,  or  Quantity,  exprcOing  the 
Parts  of  fome  Integer.  It  coniiiis  of  two  Parts, 
with  a  Line  ol  Separation  placed  between  them. 
Of  which,  that  above  the  Line  is  called  the  Nu¬ 
merator,  becaule  it  Enumerates  or  tells  you  how 
many  of  the  Parts  of  the  Integer  the  Fradtion 
contains :  And  that  below  the  Line  is  call’d  the 
Denominator ;  becaufe  it  Denominates  or  Expreffes 
the  Nature  of  the  Parts  the  Integer  is  luppoled  to 
be  divided  into.  Thus, 

a  3 

Suppofe  4—3  and  b  =  4,  then  will  —  or  —  be 

A  4 

* 


/ 
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a  Fraction,  exprefling,  that  iome  Integer  being 
divided  into  4  Parts  or  Quarter s,  there  is  taken  3 

of  them,  or  3  Quarters. 

A  Fraction  is  either  Proper,  when  the  Nume- 

3  n 

rat  or  is  lefs  than  the  Denominator,  as  —  :  Vi 

4. 

Improper ,  when  the  Numerator  is  equal  to  it,  or 
4  *4 

greater :  As  -  or  -  are  Improper  Fractions ;  be- 


caufe  one  exprtftes  the  whole  Integer,  and  the 
other  more  than  the  Integer  ;  however  ’tis  often 
of  good  Ufe  to  exprels  Quantities  after  this 

Way.  ‘  . 

The  Operations  about  Algebraick  Fradtions,  or 
Fractions  expreisd  by  Letters,  are  much  of  the 
lame  Nature  with  thole  in  common  Arithmetick . 

I.  All  Fractions  ought  firft  to  be  reduc’d  to 
their  loweft  Terms ;  which  is  done  by  dividing 
both  Numerator  and  Denominator  ,  by  their 
gr e ate [i Common  Divifor ;  that  is,  the.  great  eft  Quan¬ 
tity  which  can  divide  both.  For  then  the  Quo¬ 
tient  will  be  a  Fraction  of  the  fame  Value  as  the 
former, but  in  the  fmalleft  Terms  that  canbe.Thus, 


— ,  by  dividing  both  Parts  by  3  rf,will  be  brought 

(3  a  a  1  4^ 

down  to  —  or  —  a.  And  —  being  divided  by  its 
2  2  64  + 

greateft  Common  Divifor  2  a'",  will  be  reduc’d 
laa 


III.  To  reduce  Fractions  of  different  Denomi¬ 
nators,  to  others  of  the  fame  Value  that  fhali 
have  a  Common  Denominator  ;  ( which  Opera¬ 
tion  muji  always  precede  Addition  and  Sub \lr  all  ion  in 
Fractions.  J  You  muff  firft  bring  the  Fractions 
down  as  low  as  you  can ;  (by  Rule  1.)  then 
Multiply  a-crofs  the  Numerator  of  the  firft  into 
the  Denominator  of  the  fecond  for  a  new 
Numerator  for  the  firft  Fraction,  then  the 
Numerator  of  the  lecond  into  the  Denomina¬ 
tor  of  the  firft  for  a  new  Numerator  for 
the  fecond  Fraction  ;  and  laftly,  Multiply  the 
Denominators  one  into  another,  for  a  Common 

a-\-  h  hh 

Denominator.  Thus,  let  - - and —  be  given, 

d  f 

fa-Vjb 

and  they  will  by  this  Rule  be  reduc’d  to - , 

df 

dhh  .  ,  1 

and  - :  Fractions  in  Value  equal  to  theror- 

dj  ft 

mer.  ,  , 

The  Reafon  ofwrhich  is  plain ;  for  each  Fraction 
is  Multiplied  and  Divided  by  the  fame  Quantity 
or  Letter,  and  therefore  mu  ft  retain  the  fame  Va¬ 
lue  as  before,  tho'  reduc’d  to  another  Form  : 

A  J 

6  4 


to  — 

3  n  4 

4  *)  3  O  Z,  Z> 

4  z)  4  b  z,  4-  1  6  d  * 


9  * 
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And  this  may  moft  times  be  done  by  InfpeCtion, 
by  cafting  out  of  both  Numerator  and  Denomina¬ 
tor  fucli.0 Letters  as  are  multiplied  into  both  of 
them  3  as  in  thefe  Examples. 

But  fuch  greateft  Common  Divifor  may  be 
found  in  all  Cafes,  where  the  Eye  cannot  readily 
difeover  it,’  by  dividing  the  Denominator  by  the 
Numerator,  and  the  laft  Divifor  by  the  Remain¬ 
der  if  any  be;  and  io  on,  ’till  there  come  tore- 
intin  nothing; :  And  then  that  laft  Divilor  is  the 
greateft  Common  Meafure.  But  if  Unity,  or  I 
remain  at  laft,  then  the  Fraction  was  in  its  low- 
eft  Terms  at  firft,  and  cannot  be  reduc’d  to  any 
lmaller  Terms.  This  Practice  is  the  fame  as  in 
Vulgar  Fractions ;  and  you  have  an  Example  of 
it  in  Species  in  WW’s  Algebra,  Chap.  4. 


II,  To  reduce  any  Integer,  as  b  or  a  -he,  to 
the  Form  of  an  Improper  Fraction,  draw  the  Line 
of  Separation,  and  under  it  write  1,  then  it  will 
b  a  -\-c 

_ _  or  ~  ,  which,  tho’  in  the  Form  of 


1  1 

Fractions,  are  not  alter’d,  becaufe  1  neither  Mul- 

:iplies  nor  Divides.  . 

If  a  Denominator ,  as  d,  were  given :  Firft,  Mul- 
:ni  v  the  eiven  Integer  by  fuch  Denominator,  and 
ip‘y  the  Denominator  under  the  Produit. 


Thus, 


d b  ’  da  1  -  d c 

___  —  b,  and  - - =*  1  c. 

U  d 
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For  every  Fraction  being  Multiplied  by  Mui- 
plying  its  Numerator,  but  Divided  by  Dividing 
it;  and  being  alfo  Multiplied  by  Dividing  the 
Denominator,  and  Divided  by  Multiplying  it :  ^ 
It  follows,  That  each  Fraction  will  gain  as 
much  by  the  Multiplication  of  its  Numerator,  a,s 
it  lofes  by  the  Multiplication  of  its  Denomina¬ 
tor.  And  Vice  verja ,  in  cafe  of  Divifion,  by  one 
and  the  fame  Quantity* 

If  there  are  more  than  two  Fra&ions,  every 
Numerator  muft  be  Multiplied  continually  into 
all  the  Denominators  but  its  own ;  and  the  De¬ 
nominators  one  into  another  continually  for  a 

a  b  c 

new  Denominator.  E.  gr.  —  ,  - — ,  —  ,  will  be 

x  y  z, 

ayt,  bz,x  cyx 

reduc’d  to  this  Form - , - ,  —  >  which  are 

x  y  z,  yz.  x  z,y  x 

Fractions  of  the  fame  Value  as  the  former  (as  is 
apparent  by  eje6ting  the  Common  Letters)  but  re¬ 
duc’d  to  a  Common  Denominator. 

IV.  And  when  this  is  once  underftood.  Ad¬ 
dition  and  Subtraction  in  Fractions  are  perform  d  by 
only  Adding  or  SubftiaCting  the  Numerators, 
and  Subfcribing  the  Common  Denominator  before 
found.  Thus, 

.SCu  1  . 

a  \  b  hh 

If  the  Fractions - *  - ,  were  to  be  Added 

*  d  f 

or  Subjlratted  ;  they  will  ftand,  when  reduc  d, 

'  * 
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(by  Rule  3.)  in  this  form, - - - , 

•r  :  %  1  i  .  df 

f  a  f  b  —  /  h  h 

or  — —  — - —  :  The  former  of  which  is 

■  * 

the  Sum,  the  latter  the  Difference ,  of  the  two  given 
Fractions.  > 

V .  Multiplication  in  Fractions ,  is  perform'd  by 
Multiplying  the  Numerators  into  one  other  for 
a  new  Numerator,  and  the  Denominators  for  a 
new  Denominator,  the  Fractions  having  been  firfi 
reduced  to  their  lowed  Terms.  Thus, 

a  d  da  a\b  a~b  aa  -  bb 

. . —  x  —  =  — and  —  x - == - . 

b  c  be  c  d  c  d 

4;  * 

Hence,  if  any  Fraction  be  Multiplied  by  the 
Denominator,  or  by  dome  Integer  the  lame 

&  & 

with  it,  the  Numerator  is  the  ProduCE  As  - 

b 

a  a  b  a  ab 

x  b  =  a  a,  for  —  x  —  = - :  which, 

b  1  b 

calling  off  the  Common  Letters  in  both  Parts, 
leaves  a  a. 

Alfo,  if  any  FraCtion  be  to  be  Multiplied  by 
feme  Letter  or  Letters  that  are  found  in  every 
Member  of  the  Denominator  ,  the  Multiplica¬ 
tion  may  be  made  only  by  ejecting  fuch  Letters 

ab 

x>ut  of-the  Denominator:  As  —  Multiplied 
ab  c  d 

by  d  rr.  to  — . 

1 .  c 

VI.  Divifion  in  Fractions,  is  perform’d  (after 
ReduCtion  according  to  Rule  3.)  by  Multiplying 
the  Numerator  of  the  Dividend  by  the  Denomi¬ 
nator  of  the  Divifor,  for  a  Numerator  ;  and  the 
Denominator  of  the  Dividend  by  the  Numerator 
of  the  Divifor,  for  a  new  Denominator :  As  in 
V dgar  Fractions.  Thus, 


a  \  c  /  c  b  \  kb  / 

—  )  —  (  =  -  ,  and  •—  )  —  (  ~b. 

b  J  b  '  4  a  /  a  ^ 

For  FraClions  having  a  Common  Denominator 
are  as  their  Numerators. 

VII.  A  Mixt  Quantity  or  Number, .  is  that,, 
which  is  part  Integer,  and  part  Fraction.  As 
b  '  ; 

—  :  Such  Quantities  are  reduc’d  to  the 


a  a 


form  of  improper  Fractions,  by  firfi  Multiplying  . 
the  Integral  Part  by  the  Denominator  of  the 
Fractional  Part;  then  adding  the  Numerator  to 
it,  and  fublcribing  the  Denominator  under  alL 

b 

Thus,  the  former  Quantity  a  a  -Y  —  is  Reduc’d 

c  . 

c  aa-[-  b 

to  this  improper  Fraction - . 

c 

;  Every  improper  Fraction  is  Reduc’d  back  again 
into  its  equivalent  Mixt  Number  or  Integer,  by 
dividing  the  Numerator  by  the  Denominator. 
c  a  a~\-  b  b  ] 

Thus, - divided  by  c,  quotes  a  a  4-  —  ; 

*  c 

a  a 

and  —  divided  by  1,  makes  a  a. 

1 


. .  A 
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u 


a 
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The  Reafon  of  which  is  plain,  from  what  was 
faid  above.  That  a  FraCtion  is  Divided  by  Multi¬ 
plying  its  Denominator.  Thus, 


7) 


12 
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For  to  divide  -rt  hy  4,  is  to  feek  how  often  3, 
the  Numerator  of  the  Divifor,  is  ii?  iz  :  which 
is  done  bv  Multiplying  16  by  3,  and  the  Anlwer 
is  if:  But  then  again,  becaule  4"  is  but  J  of  3,  it 
will  be  contain'd  in  \  l  4  times  oftner  than  3  is ; 
and  therefore  in  order  to  bring  it  to  a  Par ,  Divide 
the  Value  of  that  Fraction  by  Multiplying  its 
Denominator  by  1 2,  and  the  Product  48  will  be 
the  Numerator  of  the  Quotient. 

But  it  it  happen  that  the  Fractions  have  a  Com¬ 
mon  Denominator,  then  calf  of  that,  and  divide 
one  Numerator  by  the  other.  Thus, 


PRAISING  of  a  Batallion,  is  to  line  the  Muf- 
ketiers  all  round  with  Pikes, in  cafe  of  their  being 
charg’d  by  a  Body  of  Horfe. 

FRANKPLEDGE,  Franciplegmmy  l^ifus  Fran - 
ciplegii ,  was  the  Antient  Cufiom  for  the  Freemen 
of  England ,  at  14  Years  of  Age,  to  find  Surety 
for  their  Truth  and  Fidelity  to  the  King,  and 
good  Behaviour  to  their  Fellow  Subjects.  This 
Surety,  among  the  Saxons  ,  was  taken  in  their 
Friborg ,  Lath ,  or  Tithing-Court ;  and  after  the 
Norman  Conqueft,  it  was  call’d  Frankpledge ,  and 
was  continu’d  in  the  Court- Leet  of  Royal  jurii- 
di&ion  to  be  held  annually  on  the  Feaft  of  St.  Mi¬ 
chael  by  Magna  Chart  a. 

So  that  to  have  V'ifum  Franciplegiiy  View  of 
Frankpledge ,  was  no  more  than  to  have  the  PrivU 
lege  of  holding  a  Court  Leet  •  and  .this  Power 
was  determin’d  by  Stat.  8.  of  Edw.  2.  and  1.  of 
Edw.  3.  The  Place  of  holding  iuch  Courts  was 
if  it  were  fair  Weather,  on  fame  open  Green  - 
but  if  it  was  bad  Weather,  they  adjourn’d  to  the 
Mannor  Houfe,  or  to  that  of  lome  adjoining  Te¬ 
nant.  Kennct  P.  Antiq. 

FREEZING.  The  true  Caufe  of  the  Congelation 
of  Water  into  Ice,  teems  plainly  to  be  the  Intro¬ 
duction  of  the  Frigorifick  Particles  into  the  Pores 
or  Interlaces  between  the  Particles  of  the  Water ; 
and  by  that  means,  getting  to  near  to  them,  as 
to  be  jufi  within  the  Sphere  of  one  anothers  At - 
tr aCtingForce,  (izz  Attraction)  and  then  they  tnufi  co¬ 
here  into  one  lolid  01  firm  Body.  But  Heat  af¬ 
terwards  leparating  them,  and  putting  them  into, 
various  Motions,  breaks  this  Union,  and  Sepa¬ 
rates  the  Particles  lo  far  from  one  another,  that 
they  get  out  of  the  Diftance  of  the  Attracting 
Force ,  and  into  the  Verge  of  the  Repelling  Force 
and  then  the  Water  rea flumes  its  Fluid  Form. 

Now  that  Cold  and  Freezing  do  arile  from 
fome  Subfiance  of  a  Saline  Nature  floating  in  the 
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Air,  it  Rems  probable  from  hence,  That  all  a  V 
a Hd  Wore  eminently  Lome  particular  ones, 
mix’d  with  Snow  or  Ice,  do  prodigioufly  encre  * 
the  Force  and  Efte£s  of  Cold :  We  lee  al  o,  a 
all  Saline  Bodies  ckuproduce  a  Stiftnels  and  Kigi- 
dity  in  the  Parts  of  thofe  Bote into  which  to 
enter.  Micrdcopical  Obfervations  upon  baits 
inform  us,  That  tlie  Figures  of [{fonts  Salts,  hdfoce 
they  Ihoot  into  Ma$es,  are  thin.; Bauble- wedg;d 
like  Particles,  which  have  abundance  of  Surface :  in 
Refpect  to  their  Solidity,  ( wrEich  is  the  Reaion . 
■why  they  fwim  in  Water  when  once  railed  in  it, 
tljo’  fpecifically  heavier) .  'Th&A»U* Pmtoaot 
the  Salt  getting  intothe  Pores  of  the  Water, where¬ 
by  alfo  they  ire  in  l’ome  mealirre  fufpended..m 
the  Winter  Time  .(  when  the  Heat  of  the  Sim  if 
not  ordinarily  drong  enough  to  diflolve  the  Salts 
into  -a  Fluid,  to  break  their  Points,,  and  to  keep, 
them  in  perpetual  Motion  )  being  lefs  dnturbd, 
are  more  at  Liberty  to  approach  one  another,  and 
by  (hooting  into  Clary  dais  ot  the  Form  above- 
mentioned,  do,  by  both  their  Extremities,  liuinu- 
ate  themfelves  into  the  Pores  dl  Water,  and  by 
that  Means  freeze  it  into  a  lolid  Form.  And  we 
lee,  that  the  Difne-nfions  of  Water-are  mcre^s  d 
by  Freezing,  its  Particles  being  kept,  at  forne  Pi¬ 
ttance  one  from  another  by  the  Intervention  of 
the  Frigorilic  Matter. 

Butbefides  this,  there  are  many  little  J  oiumes, 
or  fmall  Parcels  of  Air,  included  at  feveral  Di« 
fiances,  both  in  the  Pores  of  the  Watry  Particles, 
and  in  the  Interdices  formed  by  their  Spherical 
Figures.  Now  by  the  Infinuation  of  thele  Chry- 
d^ls,  the  Volumes  .of.  Air  are  driven  out  of  the 
Watry  Particles,  and  many  of  them  uniting, form 
larger  Volumes,  which  thereby  have  a  greater  Force 
to  expand  themfelves  than  when  difpers’d,  and  lo 
both  enlarge  the  Dimenfions,  and  lefTen  the  fpe- 
cifick  Gravity,  of  Water  thus  congeal’d  into  Ice. 
And  hence,  built  Dr.  Cheyne,  (from  whom  this 
lad  Account)  we  may  guefs  at  the  Manner,  how 
Water,  impregnated  with  Salts,  Sulphurs,  or 
Earths ,  which  are  not  eafily  diilolveable,  may 
form  it  l’elf  into  Metals,  Minerals,  Gums ,  and 
other  Fodds  5  thePat-ts  of  thele  Mixtures  becom¬ 
ing  a  Cement  to  the  Particles  of  Water,  or  getting 
into  their  Pores,  change  them  into  thele  different 
Subdances.  Phil.  Prin.  ot  Nat.  Rei.  p.  66. 

FRESCO.  Painting  in  Frefco  is  thus  perform’d. 
The  Colours  are  ground  with  Lime-Water, 
Milk,  or  Whey,  and  temper’d  or  mix’d  together 
m  Pots,  as  in  Size  Colouring.  The  Plailier  is 
made  of  the  Powder  of  old  rubbilh  Stones,  mixt 
with  burnt  Flints  or  Lime,  and  Water ;  but  the 
Salt  of  the  Lime  mud  be-walh’d  out,  by  often 
pouring  on  frelh  Water  ;  and  to  make  the  Plai- 
der  ‘  dick  the  better,  they  drive  in  Stumps  of 
Horle-nails  about  6  Inches  alunder.  With  this 
Plaider  the  Wall  is  to  be  laid  thick,  and 
then  it  mud  be  let  dry;  and  afterwards  anew 
Layer  of  Plaider  is  put  of  the  Thicknels  of  an 
Half-Crown  ;  and  the  Colours  muff  be  wrought 
with  a  quick  free  H.  nd  whilft  it  is  wet,  for  there 
is  no  altering  of  it  after  it  is  dry.  This  Way  of 
Painting  was  in  mod  ancient  Ufe  among  the 
Greeks  and  from  them  came  to  the  Romans,  with 
whom  it  was  famous.  Raphael  hhbin  and  Julio 
Romano  were  eminent  this  VV  ay :  There  being 
three  Clumbers  in  the  Vatican  ot  their  Doing,  yet 
in  being. 


I  FRICTION,  is-  a  Word  ufed  often  among  Me¬ 
chanicians,  or  the  Writers,  on  Mechamcks,  fbr  the 
Refidance  which  arifes  to  the  Motion  of  the  Parts 
pfany  Engine  from  the  Matter  of  tthe  Wheels,  &c. 
rubbing  agabid  one  another,  or  againd  any  other' 
feody.  _ 

j  Of  the  RefifFamce  aridnglddjnf  the  Frhdion  of 
the  Parts  of  an  Engine  one  againd  another,  - 
Mr.  Amontons  hath  a  large  Difcourle,  which  is 
printed  in  Uah $  Memoir cs.  He  RAcadem.  Roy  ah  f&s 
Sciences  for  the  Year  1 699.  where  he  makes  feve- 
tal  Experiments^  gives  Rules  to  find  and'calcu^ 
late  Tables  of  this  Refidance  arifmg  from 
Fribfion,  and  of  .  that  which  is  tlie  Refult  of  the- 
Rigidity  of  Chords  ufed  in  Pulleys,  &c. 

FRIGAT,  is  a  Ship  of  War,  ulually  of  UVo 
Decks,  liglit  built,  and  defign’d»for  fwift  Sailing 
When  it  hath  but  one  Deck,  -and  confequenifty 
Is  of  a  dnaller  Size,  they  call  her  a  Light  Frigat. 

;  FRIGATOON,  is  a  Venetian Veflel  coinrnoiiFy 
tifed  in  the  Adriatic k  :  Sheds  built  with  aiquare 
Stem,  without  any  Fore-mad ;  having  only  a 
Main-mad,;  Miflen-mad,  and  Bovy-lprit.  , 

FRUGIVOROUS  Birds,  according  to  Mr.  Wil¬ 
loughby,  are”  the  Parrot-Kind ,  which  tho’  they 
have  a  crooked  Beak  and- Talons,  and  therefore 
do  belong  in  general  to  the  -Birds  of  Prey,  being 
Rapacious  and  Cernivorous  •  yet  becaule  they  eat 
Fruit  too,  I  fuppofe  he  dihinguillies  them  lioin 
the  red  by  this  Title.  See  Birds.  . 

FRUMGYLD,  was  the  Old  Saxon  Term  for 
the  fird  Payment  made  to  the  Kindred  of  adain 
Perfon,  in  Recompence  of  his  Murder. 

:  FURNACE  Almond.  In  the  fmelting  of  Sil¬ 
va  Oar,  and  clearing  it  from  the  Lead,  they  ufe 
a  Furnace  which  they  call  an  Almond  Furnace  5 
in  which  they  melt  the  Slaggs  or  Refufe  of  the  Li¬ 
tharge,  without  pounding  or  damping  it,  and 
with  Charcoal  only. 

FURNACE  of  A  fay,  is  ufed  in  the  Smelting- 
Houfes  of  Silver  Oar  ;  and  is  to  try  the  value  of 
the  Silver,  or  what  Proportion  it  bears  to  the  Lead: 
Which  they  know  by  weighing  the  Pieces  cut  off 
from  every  Bar,  and  then  melting  them  anew, 
and  after  the  Lead  is  feparated,  weighing  the  re¬ 
maining  Silver.  See  Silver,  in  thisVol. 

FURNITURE  of  Dials.  As  on  all  Sorts  of 
Dial  Plains,  Strait  Lines  may  be  deferib’d,  which 
by  the  Shadow  of  a  Stile,  or  a  Line  parallel  to  the 
Earth’s  Axis,  will  lliew  the  tfue  Hour  of  the 
Day  :  So  by  the  Shadow  of  an  Apex,  Nodus ,  or 
one  determinate  Point  in  that  Axis  or  Stile,  on 
the  Plane  of  the  Dial  may  many  ufeful  and  cu¬ 
rious  Adronomical  Conclufions  be  deferib’d  or 
fiiewn  :  And  all  thefe  taken  together,  are  call’d 
the  Furniture  of  Dials. 

Such  as, 

1.  The  Parallels  of  the  Suns  Diurnal  Motion  ; 
(hewing  every  Day  what  Degree  ot  the  Ecliptic 
the  Sun  is  in ;  or,  it  lels  Accuracy  be  thought 
enough,  what  Sign  of  the  Zodiac. 

2.  The  Length  of  the  Day  and  Night  ;  or,  The 
Proportion  oj  the  Suns  Diurnal  to  his  Fotturnal 

Arch,  throughout  the  Tear.  ■ 

3.  The  Time  of  the  Tear  ;  (hewing,  by  the  Sha¬ 
dow  of  the  Axis,  both  the  Month  and  Day. 

4.  The  Suns  Almacaniers,  or  Parallels  of  Alti¬ 
tude  ;  lhewing  the  Sun’s  Altitude  above  the  Hori¬ 
zon,  and  the  Proportion  of  Shadows. 

5.  The 
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5.  The  Azimuths,  or  Vertical  Circles;  fhewing 
what  Azimuth  or  Point  of  the  Compafs  the  Sun 
is  upon  at  all  Times  of  the  Day. 

6.  The  Babylonijh ,  Italian ,  Jewifh  (  or  Unequal ) 
Hours  ;  together  with  the  Meridians  or  Horizons 
of  any  Particular  and  Remote  Places ;  and  many 
other  Things,  &c.  I  purpofely  omit  to  mention 
the  Planetary  Hours,,  the  Circles  of  Pofition, 

in  order  to  Aftrological  Fooleries;  becaufe,  I 
hope,  at  this  Time  of  Day,  they  are  of  no  Eiieem 
with  any  Perfons  of  Mathematical  Skill,  or  indeed 
of  Common  Senfe  and  Underfiandmg. 

Now  of  thefe  Circles  of  the  Sphere, whofe  Pro¬ 
jection  constitutes  this  Furniture ;  fome  are  Great, 
as  the  Azimuths  or  Vertical  Circles,  the  Meridi¬ 
ans  or  Hour  Circles,  and  the  Circles  of  Longi¬ 
tude  of  the  Sun  or  Stars ;  and  thefe  on  all  Sorts 
of  Dial  Planes  will  be  ftrait  Lines :  And  if  the 
Planes  on  which  fuch  Great  Circles  are  defcrib’d, 
are  Parallel  to  fuch  great  Circles  in  the  Heavens 
as  they  are  defigned  to  reprefent,  then  will  thofe 
ffraight  Lines  be  all  Parallel  to  one  another. 

But  if  the  DialP  lane  be  perpendicular  to  any  of 
thole  correfponding  great  Circles  in  the  Heavens, 
then  the  ffraight  Lines  fo  projected  on  the  Plane, 
will  meet  in  the  Centre  at  Equal  Angles. 

But  if  the  Plane  lie  oblique  to  any  of  thofe 
Great  Circles  in  the  Heavens,  the  projeCfed 
ffraight  Lines  will  ffill  meet  in  one  Centre  upon 
the  Plane,  but  at  Unequal  Angles. 

All  leffer  Circles  of  the  Sphere,  (fuch  as  are, 
The  Parallels  of  the  Suns  Declination  or  Courje ,  and 
all  Almacanters ,  or  Parallels  of  Altitude')  being  pro¬ 
jected  on  a  Plane,  become  Conick  Settions,  i.  e.  ei¬ 
ther  Ellipjts ,  Parabolas ,  or  Hyperbola) s ;  except 
.  when  thefe  leffer  Circles  are  projected  on  fuch 
Planes  as  do  lie  parallel  to  thofe  leffer  Circles  in 
the  Heavens1;  as  Parallels  of  Declination,  when 
they  happen  to  be  drawn  on  a  Plane,  lying  paral¬ 
lel  to  the  EquinoCtial,  for  then  they  will  be  per¬ 
fect  Circles,  which  are  Sections  of  a  Cone  paral¬ 
lel  to  its  Bafe.  So  alfo,  if  the  Almacanters,  or 
Parallels  of  Altitude,  be  defcrib’d  on  a  Plane  pa¬ 
rallel  to  the  Horizon,  they  will  become  perfeCt 
Circles. 

It  may  be  ofUfe  to  remark  alfo,  That  all  Dial 
Planes  in  any  Latitude,  and  however  pofited  in 
that  Latitude,  whether  DireCt,  Declining,  Incli¬ 
ning,  or  Reclining,  or  both  Declining  and  In¬ 
clining,  or  Declining  together,  are,  in  fome  Part 
or  other  of  the  Earth,  Horizontal  Planes :  And  the 
Height  of  the  Stile  is  equal  to  the  Latitude  of  the 
Place  wherein  it  is  an  Horizontal  Plane  ;  and  the 
Subfile  of  the  Dial  is  the  Meridian  of  that  Place  ; 
and  the  Difference  of  Longitude  of  that  Plane,  (hews 
how  much  to  the  Eafi  or  Weft  the  Place  lies  from 
That  wherein  it  is  an  Horizontal  Plane. 

Whence  it  muff  follow,  that  if  you  draw,  for 
any  Declining-Reclining  Plane  ,  or  any  other 
Dial  Plane,  a  good  Dial  with  Hours  and  Quar¬ 
ters  ;  and  much  more  if  you  draw  it  to  Minutes, 
&c.  and  then,  on  the  fame  Plane,  with  Red  Ink, 
&c.  draw  an  Horizontal  Dial  for  the  Latitude  of 
that  Place,  which  is  equal  to  the  Stile’s  Height  in 
the  former  Declining- Reclining,  Oc.  Plane;  and 
letting  the  Subffile  be  the  Hour  Line  of  12  to  it, 
draw  all  the  other  Hours,  Quarters,  &c.  from 
thence ;  and  then  ou  that  Horizontal  Dial  draw 
alfo  the  proper  Furniture:  When  you  have  done 
t  his,  I  lay,  if  you  can  expunge  the  Hour  Lines  of 
the  Horizontal  Dial,  the  Furniture  of  that  Hori¬ 


zontal  Dial  will,  be  the  true  Furniture  for  the 
Declining-Reclining,  &c.  be  it  never  fo  irregu¬ 
lar,  fuppofing  it  have  but  a  Centre. 

As  to  the  Defcription  of  this  Furniture  on  all 
Kincfs  of  Dial  Planes,  you  will  find  large  and 
hill  Diredtions  in  Wells  s  Art  bf  Shadows,  HollwelTs 
and  Leybourn  s  Dialling ,  &c.  And  the  full  De- 
monffration  of  the  wrhole  Matter,  Chriftopher  Clu - 
vim  gives  us  in  his  Gnombnicls.  Sec  alfo  Gafpan 
Schottms  Curfus  Mat  hem  at  teas,  Book  14.  of  Ilo- 
rography. 

FURRING,  in  Architecture,  is  making  good 
the  Rafters  Feet  in  the  Cornilh :  That  is,'  when 
Rafters  are  cut  with  a  Knee,  thefe  Fur  rings,  or 
Furrs,  are  Peices  that  go  ffraight  along  with  the 
Rafter  from  the  Top  of  the  Knee  to  the  Cornifh. 
Alfo  when  Rafters  are  rotten,  or  funk  hollow  in 
the  Middle,  there  are  Pieces  cut  thickeff  in  the 
middle,  and  tapering  towards  each  End,  which 
are  nailed  upon  them  to  make  them  ffraight ;  and 
fuch  Pieces  are  call’d  Furrs,  and  the  putting  them 
on,  Furring  the  Rafters. 

FUST,  is  a  Term  in  Architecture  for  the  Shaft 
of  a  Column,  from  the  Afiragal  to  the  Capital . 


G. 

t  s 

ABELL,  Gabella ,  Gabellum,  the  fame  with 
.  ITettigal  in  old  Writers,  hath  the  lame  Sig¬ 
nification  as  Gabelle  in  French :  And  for  the  bet- 
ter  undemanding  of  Ancient  Records,  Statutes 
Charters,  &c.  you  fhould  know,  that  Gabel  or 
GaVel,  Gablum,  Gabellum,  Gabcllettum,  Galbellettum 
and  Gavillettum',  doallfignify  a  Rent,  Cuffon/ 
Duty,  or  Service,  yielded  or  done  to  the  King’’ 
or  fome  other  Lord :  And  Dr.  Cowell  feems  to  have 
judged  right,  that  Gablum  is  to  be  dillinguilh’d 
from  a  Rent  or  Payment  made,  or  a  Contract  or 
Bargain ;  and  hath  only  Relation  to  fuch  a  Pay¬ 
ment  or  Service  as  was  impoled  by  the  Power  and 
Will  of  the  Lord. 


GABLE-AW  of  a  Houfe,  is  the  Upright  Tri¬ 
angular  End,  from  the  Cornilh  or  Eaves  to  the 
Top  of  its  Roof. 

n  GAGE>  in  Joinery,  is  an  Inffrument  made  to 
ifnke  a  Line  truly  parallel  to  the  ffraight  Side  of 
any  Board  or  Piece  of  Stuff.  Its  chief  Ufe  is  for 
gaging  of  Tenants  true  to  fit  into  Mortifies  and 
for  gaging  Stuff  of  an  equal  Thicknefs.  It  is  made 
of  an  Oval  Piece  of  Wood,  fitted  on  upon  a  fquare 
Stick,  to  Hide  up  and  down  ilifly  thereon  and 
with  a  Tooth  in  the  End  of  a  Staff',  to  fcore  or 
ffnke  a  Line  upon  the  Stuff  at  any  Difiance  ac¬ 
cording  to  the  Difiance  of  the  Oval  from  it.  ’ 
GAGE- Point.  See  Gauge-Point. 

GAGER  Deliverance.  See  Wage. 

GAIN  in  Architecture,  ls  ^  Workmen’s 
Term  for  the  Bevilling  Shoulder  of  the  Toili  or 
, leL^Jin^)5r*1  Tis  uled  alio  for  the  lapping  off 
the  End  of  the-  ]oilt,  &c.  upon  a  Trimmer  or 
Girder  ;  when  the  Thicknels  of  the  Shoulder  is 
cut  into  the  Trimmer  alio,  and  bevilling  up¬ 
wards  that  it  may  juff  receive  the  Gain  ■  and  lo 
the  joi ft  and  Trimmer  lie  even  and  level  with 
their  Surface.  This  Way  of  Working  is 
uled  in  Floors  and  Hearths. 

gainagium,  or  Wainagium ,  fignifies  all 
manner  of  Plough-Tackle,  or  Inffruments  uled 
in  Husbandry,  Without  any  RefpeCt  to  Gain,  or 
Profit.  For  as  Alagna  Chart  a  provides,  That  the 
Knight  and  Freeholder  (hall  be  amerced  Sahd 
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Contenemnto  l do ,  and  the  Merchant  Saha  Mercan- 
difd  faa  ;  16  the  Villane  Countryman,  or  Plow¬ 
man,  was  to  be  lined  or  amerced  For  his  Offences, 
but  (till  Salvo  Guinagio  Suo,  i.  e.  Saving  all  bis 
Plow-Geers  and  necejj'ary  Implements  of  Husbandry: 
For  he  was  not  to  be  fined  lb  as  to  be  ruined  and 
undone,  by  taking  from  him  the  neceflary  Means 
of  Life. 

GALEASSE,  is  a  large  low-built  heavy  Veil'd, 
tiling  Sails  and  Oars :  It  hath  three  Malls,  and 
thole  not  to  be  lowered  as  they  are  in  a  Galley. 
They  have  three  Tire  of  Guns  in  the  Head,  and 
ulually  two  Tire  in  the  Stern.  In  two  Dutch 
Prints  that  I  have  of  a  Galeafle,  there  are  25 
Oars  of  a  Side  ;  and  I’m  told,  there  is  about  6  or 
7  Men  to  an  Oar. 

GALEONS,  were  formerly  the  French  Ships 
of  War ;  but  now  the  Word  is  only  uled  among!! 
the  Spaniards  .and  Italians.  And  the  Spaniards  do 
now  call  only  thofe  Ships  Galeons,  which  are 
lent  annually  to  La  Vera  Cruje ,  or  other  Places 
111  the  Weft- Indies,  to  fetch  home  Bullion. 

GALL.  Dr.  Keil  lhews yAn.  Secret. p.  36.  That  the 
Gall  or  Bile,  being  to  be  mix’d  with  the  Chyle,  as 
it  comes  out  of  the  Stomach  into  the  Duodenum, 
could  be  no  where  16  conveniently  lecerned  from 
the  Blood,  as  where  the  Liver  is  plac’d  ;  had  alfo 
all  the  Branches  of  the  Celiack  Arteries,  carried  all 
the  Blood  to  the  Liver,  from  which  the  Gall  was 
to  be  leparated :  It  is  evident,  confidering  the 
nearnefs  of  the  Liver  to  the  Heart,  and  the  In- 
teftine  Motion  of  the  Blood,  That  fo  vifcid  a 
Secretion,  as  the  Gall  is,  could  never  have  been 
leparated  by  any  Gland  in  that  Place.  In  this 
Cale  therefore,  Nature  is  forced  to  alter  her  con- 
liant  Method  of  fending  the  Blood  to  all  Parts  of 
the  Body  by  the  Arteries ;  and  here  lhe  forms  a 
Vein,  (which  is  no  Branch  of  the  Cava,,  as  all 
ether  Veins  are)  and  by  it  lhe  fends  the  Blood 
from  the  Branches  of  the  Mefenterickand  Celiack 
Arteries,  ( after  having  palled  thro’  all  the  In- 
teftines,  Stomach,  Spleen,  Caule,  and  Pancreas) 
to  the  Liver.  By  which  extraordinary  Contri¬ 
vance,  the  Blood  is  brought  a  great  Way  about, 
before  it  arrive  at  the  Liver ;  and  its  Celerity  is 
extremely  diminilla’d  :  So  that  all  the  Corpulcles 
which  are  to  form  the  Gall,  may  have  liifficient 
Tune  to  Attratt  one  another,  and  to  Unite ,  be¬ 
fore  they  come  to  their  iecerning  Veflel.  And 
thus  the  Ule  of  the  V ena  Porta  is  found  out. 

And  moreover  he  computes,  that  fince  a 
Branch  of  the  Mefenterick  Artery  is  to  its  cor- 
relponding  Branch  of  the  Porta,  as  9  to  25  ;  there- 
lore  the  Blood  in  the  Branches  of  the  Porta 
moves  above  177  times  llower  than  it  does  in  the 
Trunk  ol  the  Melenterick  Artery ;  and  this  only 
on  the  Account  of  the  Encreale  of  the  Diameters 
of  the  Vellels. 

Thus  Nature  provides  for  the  forming  of  the 
Gall,  in  that  Blood  which  pafles  thro’  the  Me¬ 
lenterick  Artery.  Next  he  enquires  what  Care 
is  taken  about  that  which  is  convey’d  by  the  Ce¬ 
liack  Artery  to  the  Liver.  For  it  ieems  it  was  ne- 
ccflary  to  lend  a  larger  Quantity  of  Blood  thither, 
than  could  be  dilpolcd  of  thro’  the  Intefiines. 
Part  of  the  Blood  of  the  Celiack  Artery  islpread 
upon  the  Stomach  and  Caul,  and  its  Velocity 
diminiihed,  as  we  have  leen  in  the  Intefiines : 
But  Hill  all  the  Blood  which  thole  Parts  could 
receive,  was  not  lufficient  for  the  Liver ;  and 
there  was  no  room  for  the  Divifion  and  Expia¬ 
ting  of  the  Veffels  thro’  Inch  a  large  Space  as  the 
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Mefentery ,  and  the  long  TraCt  of  the  Guts. 
And  therefore  here  Nature  hath  a  new  Contri¬ 
vance  to  abate  the  Velocity.  of  the  Blood,  (  to 
which  the  Inteftine  Motion  is  always  Proportio¬ 
nal  ) ;  which  is,  by  emptying  the  Blood  entire¬ 
ly  out  of  the  Veffels,  into  a  large  fpongy  Bow¬ 
el,  the  Spleen ;  which  feems  to  be  a  Ciftern  pro¬ 
vided  for  that  very  Intent  and  Purpole.  And 
the  Circumference  of  the  Celiack  Artery .  being 
half  an  Inch,  or  .5  its  Square  is  .25  :  Ana  there¬ 
fore  the  Square  of  the  Splenick,  which  is  a  Branch 
of  it,  cannot  be  above  .18.  Now  theDimen- 
fions  of  the  Spleen  are  6  Inches  long,  3  or  4  in 
Breadth,  and  2  in  Thicknefs.  .He  makes  therefore 
this  ealy  Suppofition,  That  it  is  a  Cylinder  of 
2  Inches  Diameter.  Wherefore  the  Square  of  its 
Circumference  being  36,  the  Blood  muft  move 
above  200  Times  flower  in  it,  than  in  the  Be¬ 
ginning  of  the  Splenick  Artery ;  and  is  longer 
before  it  gets  to  the  Liver,  than  that  which  pafles 
through  all  the  Intefiines. 

From  all  this  Art  and  Contrivance,  it  is  an 
evident  Demonfiration,  That  the  Intent  of  Na¬ 
ture  was  to  diminilh  the  Velocity  of  the  Blood ; 
and  that  fuch  a  flow  Motion  is  abfolutely  ne- 
ceflary  for  the  fecerning  of  the  Bile  in  die 
Liver. 

The  Particles  which  compofe  the  Gall,  he 
fliews,  bear  a  very  fmall  Proportion  to  the  reft  of 
the  Blood ;  as  is  evident  from  that  great  Quan- 
rity  of  Blood  which  is  carried  to  the  Liver,  and 
the  fmall  Quantity  of  Bile  which  is  Leparated 
from  it.  In  a  large  Dog,  whofe  Duttus  Chole - 
dottim  was  near  as  big  as  a  Man’s,  I  could  never 
gather  above  two  Drachms  in  an  Hour.  Now 
there  is  thrown  into  the  Aorta  every  Hour  a- 
bout  4000  Ounces  of  Blood  j  and  it  appears  by 
the  Proportions  of  the  Arteries,  that  the  Mefen« 
terick  and  Celiack  are  to  the  reft,  as  1  to  8.  And 
therefore  500  Ounces  of  Blood  are  carried  every 
Hour  to  the  Liver.  And  fince  only  two  Drams 
of  Gall  are  Leparated  from  it,  the  Blood  muft  be 
to  the  Blood,  at  leaft  as  2000  is  to  1. 

’Tis  by  Reafon  of  this  fmall  Proportion  of  the 
Bile  to  the  Blood,  that  it  was  fo  neceflary  to  allow 
fo  much  Time  for  the  Attraction  of  the  Particles 
which  form  the  Bile. 

From  this  Contrivance  alfo  of  the  Porta ,  the 
Bile  receives  another  Advantage^  not  lefs  confi- 
derable  than  the  Diminution  of  the  Velocity  of 
the  Blood :  And  that  is,  the  Blood  palfing  thro’ 
fo  many  different  Parts  before  it  comes  to  the 
Liver,  parts  with  the  greateft  Share  of  its  Lympha. 
By  which  means,  the  Particles  compofing  the 
Bile  approaching  nearer  towards  one  another, 
are  by  their  mutual  Attraction  l'ooner  united. 

And  the  Confideration  of  thele  two  Contri¬ 
vances  does  highly  (he  thinks)  confirm  the  Truth 
of  his  Theory  of  Animal  Secretion.  For  the  Di¬ 
minution  of  the  Velocity  of  the  Blood,  and  the 
SubftraCtion  of  the  Lympha ,  can  agree  in  no 
other  End,  than  the  uniting  the  Particles  of 
Bile. 

GALLEHALPENS,  were  formerly  a  Genoa 
Coin,  brought  into  England  by  the  Merchants 
of  that  City  ;  Who  trading  hither  in  Galleys, 
Jived  commonly  in  a  Lane  near  Tower- fir  eet,ca\\Q& 
from  them  Galley-Lane ;  and  they  landed  their 
Goods  at  a  Place  in  Thames-ftreet  call’d  Galley-Key, 
and  they  traded  with  their  own  fmall  Silver 
Coin,  which  our  People  called  Gallehalpence. 
But  thele,  together  with  two  Kinds  of  Coin,  call’d 
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Susiins  and  Votkins,  were  forbidden  by  the  Stat. 
of  3  H.  5.  1.  See.  Stow  s  Survey  of  Land.  p.  137. 

GALLERY  of  a  Mine,  is  any  Branch  of  it 
carried  on  towards  any  £lace.  For  the  Befiegers, 
and  the  Befieged,do  carry  each  of  them  Galleries 
or  Branches  under  Ground,  in  fearch  of  one  ano¬ 
ther  Mines,  which  often  meet  anddeftroy  one 
another. 

GALLEY,  is  a  low-built  Ship,  ufmg  both 
Sails  and  Oars.  Ufually  they  have  only  a  Main- 
inaft  and  a  Fore-maft,  which  may  be  ftruck  or 
lowered  at  plealure.  Tis  laid,  their  Length  is 
ufually  about  1 30  Feet,  and  their  middle  Breadth 
about  18,  and  the  Length  of  the  Oar  is  about 
26  Feet,  and  about  4  or  5  ^Ln  to  an  Oar.  ilie^ 
-re  of  Service  only  in  the  Mediterranean,  and  Inch 
Ml  quiet  Seas.  We  were  lake  the  gm»  Li- 
burnica.  Sec  my  Introduction  to  the  Bibliotheca  Navi- 
gantium  &  Itinerantium ,  about  the  Antient  Ship - 

^GALLIOT,  is  a  final  1  Galley,  or  a  Sort  of 
Brigantine ,  built  very  flight,  and  defigned  for 
Chafe.  She  hath  but  one  Maft,  and  can  both 
fail  and  row.  She  ufually  carries  two  or  three 
Pedrero’s,  and  hath  16  or  20  Oars.  Some  call 
the  Bomb-Ketches  Galliots. 

GAMING.  For  the  Laws  of.  Chance  in 

Games.  See  Play.  ,  n 

GARBLER  of  Spices ,  is  an  Officer  of  Great 

Antiquity  in  the  City  of  London,  who  may  enter 
into  any"  Shop,  Warehoule,  &c.  to  view  and 
fearch  Drugs,  Spices,  &c,  and  to  Garble  the  fame, 
that  is,  to  make  them  clean  from  any  Garbles , 
or  Dull.  See  21  Jac.  1.  c.  19. 

_  GARSUMME,  (  Gerfuma ,  a  Spelm.  GloJJ .)  a 
fine  or  Amerciament  often  uled  in  Doomiday 

^  ;  -r  - 

GARTER. .  The  mofl  Noble  Order  of  the 
Garter,  is  an  Order  of  Knighthood  fir  ft  inftituted 
by  our  famous  King  Edward  III.  13  59*  an<^  In~ 
ferior  to  none  in  the  World  ;  confiding  of  26 
Nobles,  or  Perfons  of  even  yet  higher  Degree; 
i.  e.  Sovereign  Princes,  Kings,  and  Emperors  ; 
whereof  the  King  or  Queen  of  England  is,  the 
Sovereign  ;.and  the  reft  are  filled, The  Companions 
of  the"  Order.  See  Cambden,  Ajhmole,  &c.  . 

\  GARTER,  jsalfo  the  Title  of  the  Principal 
King  at  Arms  among  our  Englijh  Heralds.  The 
Office  was  created  by  Hen.  5.  See  Stow,  p.  581. 
and  Stat.  14  Car.  2.  c.  33. 

GAVELL-BREAD,  Corn-Rent,  or  Provifion 
of  Bread,  referred  from  the  Tenant  to  be  paid  in 

Kind.  W  i  . .  - 

GAVELCESTER,  Sextar'ms  FeEHgahs,  was  a 

certain  Meaiure  of  Ale,  to  be  paid  by  way  of 
Rent;  It  appears  to  be  thefaijne  with  Tohfier 
Which  hath  iometimes  been  corruptly  written  Col- 
lifter  -  as  perhaps  in  Seldens  Defer tation,  annexed 

toEjeta,  c.  8.  _ 

GAVELLERTH,  Gavelhert.  The  Duty  or 
fWork,  of  plowing  fo  much  Earth  or  Ground, 
done  by  thejGuRomary  Tenant  tor  hiSiJLord* 
Ae,  ,-^p 

GAYEL-MEDE,  was  the  Duty  of  mowing 
Grals,  or  cutting  Meadow  Land,  required  by 
the  Lord  from  his  Cuftomary-  Tenant :  So,' 
GAVEL-REP,  or  Bcdreap,  was  the  Duty  of 
Reaping  at  the  Bid  on  Command  of  the  Lord. 

GA  VELLlN  Men.  Tenants  which  paid  a 
Referyed  Rent,  befldes  tome  Cuftomary  Duties 
to  be  done  by  them. 


GAUGE-Pcint  of  a  folid  Meafure,  is  the  Di¬ 
ameter  of  a  Circle,  wliofe  Area  is  equal  to  the  lo- 
lid  Content  of  the  fame  Meafure.  N  1  hus  the  So¬ 
lidity  of  a  Wine  Gallon  being  231  Cubick  In¬ 
ches,  (according  to  Wincbefor  Meaiure; .)  If  you 
conceive  a  Circle  to  contain  lb  many  Inches,  the 
Diameter  of  it  will  be  17.15;  and  that  will  be 
the  Gauge-Point  of  Wine  Meafure.  And  an  Ale 
Gallon  containing  288  Cubick  Inches ;  by  the 
fame  Rule,  the  Gauge-Point  for  Ale  Meafure  will 
be  found  to  be  19.15. 

And  after  the  fame  manner  may  the  Gauge- 
Point  of  any  Foreign  Meafure  be  dilcovered. 

And  from  hence  may  be  deduc’d,  by  way  of 
Confluence,  That  when  the  Diameter  of  a  Cy¬ 
linder  in  Inches  is  equal  to  the  Gauge-Point  of 
any  Meafure  (given  likewife  in  Inches; )  every 
Inch,  in  Length  thereof,  will  contain  an  Integer 
of  the  fame  Meafure,  V.  gr.  In  a  Cylinder  whofe 
Diameter  is  17.15  Inches,  every  Inch  in  Height 
contains  one  entire  Gallon  in  Wine  Meaiure  ; 
and  in  another,  whofe  Diameter  is  19.15,  every 
Inch  in  Length  contains  one  Ale  Gallon. 

GAUGER,  is  an  Officer  of  the  Queen’s  Excife, 
whofe  Bufmefs  it  is  to  examine  all  Casks  ofBeer, 
Wine,  Oil,  Honey,  Butter,  &c.  and  to  give 
them  a  Mark  of  Allowance,  (  which  is  a  Circle 
burnt  with  an  Iron  )  before  they  be  fold  in  any 
Place  of  this  Office.  See  27  E.  3.  c.  8.  4  R.  2. 

c.  1.  18  H.  6.  17.  23  H.  6.  10.  1  R.  3.  13, 

28  H.  8;  14.  and  laftofall,  1 2  Car.  2.  c.  4. 

GAUGING!  On  this  Subject,  the  following 
Authors  ^may  be  confulted : 

Stereometric al  Propofitions ,  varioufly  applicable, 
But  particularly  intended  for  Gauging  :  By  Robert 
Anderfoh.  ,Lond.  1  ($68,  Svo. 

Gauging  Promoted;  being  an  Appendix  to  the 
former  Book.  Lond.  1669. 

Smith's  Practical  Gauging. 

Jones's  Guide  to  the  young  Gauger . 

KeplerJ  Stereometria  Nova. 

Maynes  Prablical  Gauger . 

Hunts  Practical  Gauging. 

Newton  s  Gauging. 

Everard's  Gauging. 

GELD,  the  fame  with  Gild,  or  Guild. 

GEMOTE,  is  an  old  Saxon  Term  for  what  we 
now  call  a. Court:  ’Tis  often  uled  in  the  Laws  of 
Edward  the  Confeffor. 

GENERAL.  When  an  Army  is  preparing  to 
march,  the  Drums  beat  a,  peculiar  Sound,  in  or¬ 
der  to  acquaint  the  whole  Army  that  they  lhould 
all  get  ready  to  march :  And  this  Notice  by  the 
Drum,  they  call  Beating  the  General. 

GENERALE,  the  Single  Commons,  or  Ordi¬ 
nary  Provifion,  of  the  Religious  in  Convents, 
was  formerly  call’d  by  this  Term  Generalc,  as  be¬ 
ing  their  General  Allowance ;  and  lo.  diftiiiguilh’d 
from  their  PittamU,  or  Pittances,  which,  on  ex¬ 
traordinary  Occaflons,  were  added  as  Over- 
Commons. 

GENERAL  Ijftte.  See  IJfue. 

GENERATION.  As  to  what  the  Moderns, 
from  their  Dilcoveries  by  Microicopes,  have  ad¬ 
vanc’d  on  this  Subjedt,  you  will  find  by  com¬ 
paring  the  Obiervatipns  and  Dilcoverieg  ot 
Dr.  Harvey ,  S.  Malpighii,  .  Dr.  de  G  raaf,  and 
M.  Lecwcnhocckpx  'ix.b  one  another :  And  thefe  Three 
Things  fecw  to  me  very  probable.  1.  That  Am* 
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mals  are  ex  Animalculo.  2.  That  the  Animalcules 
are  originally  in  Semine  Marium,  &  non  in  Fami¬ 
nes.  That  they  can  never  come  Forward,  nor 
be  Formed  into  Animals  of  the  refpebfive  Kind , 
without  the  Ova  in  Famines. 

The  Firfl  of  thefe  Teems  probable  from  thefe 
3  Obfervations ;  1.  That  Tome  fuch  Thing  has 
been  fo  often  obferv’d  by  Malpighis  in  the  Cica- 
tricula  of  an  Egg  before  Incubation ,  as  the  Rudi¬ 
ments  of  an  Animal  in  the  Shape  of  a  Tadpole  • 
as  may  be  feen  in  his  Fir  ft,  and  in  his  Repeated 
Obfervations  de  Formatione  Vulli  in  Ovo.  2.  The 
fudden  Appearance  and  Difplaying  of  all  the 
Parts,  after  Incubation ,  makes  it  probable,  that 
they  are  not  then  adfually  Formed  out  of  a  Fluid , 
but  that  the  Stamina  of  them  have  been  formerly 
there  Exiftent,  and  are  now  expanded.  The  Firft 
Part  of  the  Chick  which  is  difcovered  with  the 
Flaked  Eye  is,  you  know,  the  PunBum  S aliens, 
and  that  not  till  Three  Days  and  Nights' of  Incu¬ 
bation  be  pa  ft:  And  then  on  the  Fifth  Day  the 
Rudiments  of  the  Head  and  Body  do  appear.  This 
made  Dr.  Harvey  conclude,  that  the  Blood  had 
a  Being  before  any  other  Part  of  the  Body,  and 
that  from  it  all  the  Organs  of  the  Fat  us  were 
both  Formed  and  Nourifbed  •  but  by  Maipighius' s 
Obfervations,  we  find  that  the  Parts  are  then 
only  fo  far  Extended,  as  to  be  made  vifible  to 
the  Naked  Eye,  and  that  they  werea&ually  Exi¬ 
ftent  before,  and  difcernable  by  GlaJfeJ.  After 
an  Incubation  of  30  Hours,  are  to  be.  feen  the  Head, 
the  Eyes,  and  the  Carina,  with  the  Vertebra, 
diftincft,  and  the  Heart .  After  40  Hours  its 
Pulfe  is  vifible,  and  all  the  other  Parts  more 
diftin^t,  which  cannot  be  difcernd  by  the  Naked 
Eye  .before  the  Beginning  of  the  Fifth  Day  •  from 
whence  it  feems  very  probable  that  even  the  fo 
early  Dilcovery  of  thofe  Parts  of  the  Foetus  by 
the  Microfcope,  is  not  the  Dilcerning  of  Parts 
newly  Formed,  but  only  more  Dilated  and  Ex¬ 
tended  by  receiving  of  Nutriment  from  the  Colli- 
quamentum  -  fo  that  they  feem  all  to  have  been 
actually  Exiftent  before  the  Incubation  of  the  Hen. 
And  what  Swammardam  has  dif cover'd  in  the 
Tranfmutation  of  I.nfeBs,  gives  no  final  1  Light  to 
this,  whilft  he  makes  appear  in  the  Explanation 
of  the  13  th  Table  of  the  General  Htftory  of  InfeBs, 
that  in  thole  large  Erucas  which  feed  upon  Cab¬ 
bage,  if  they  be  taken  about  the  Time  they  retire 
to  be  Transform’d  into  Aurelias,  and  plunged  of¬ 
ten  in  warm.  Water  to  make  a  Rupture  of  the 
Outer  Skin,  you  will  difeern, through  the  Tranfpa- 
rency  of  their  Second  Membrane,  all  th z  Parts  of 
the  Butterfly,  the  Trunk,  Wings ,  Feelers,  &c.  folded 
up  :  But,  that  after  the  Eruca  is  Changed  into  an 
Aurelia,  none  of  thele  Parts  can  be  dilcerifd, 
they  are  fo  drencht  with  Moifture,  though  they  be 
there  actually  Formed. 

Another  Confideration  is  from  the  Analogy , 
which  we  may  luppole  between  Plants  and  Ani- 
mals..  All  Vegetables,  we  lee,  do  proceed  ex  Plan- 
tula  the  Seeds  of  Vegetables  being  nothing  elle 
but 1  Little  Plants  of  the  lame  Kind  folded  up  in 
Coats  and  Membranes  ;  and  from  hence  we  may 
probably  Conjetfurc,  that  fo  curiouily  an  Orga¬ 
nis'd  Creature,  as  an  Animal ,  is  not  the  iudden 
Product  of  a  Fluid,  or  Col  liqu  ament  urn,  but  does 
much  rather  proceed  from  an  Animalcle  of  the 
fame  Kind,  and  has  all  its  little  Members  Ibldcd 
up  according  to  their  levcral  Joints  and  Phcatures , 
which  are  afterwards  Enlarged  and  Diftended,  as 


we  fee  in  Plants.  Now  though  this  Con fidera- 
tion  alone  may  feem  not  to  bear  much  Weight, 
yet  being  joyned  to  the  two  former,  they  do 
mutually  ftrengthen  each  other.  And  indeed  all 
the  Laws  of  Motion  which  are  as  yet  dilcoverd, 
can  give  but  a  very  Lame  Account  of  the  Forming 
of  a  Plant  or  Animal.  We  .fee  how  wretchedly 
Des  Cartes  came  off, when  he  began  to  apply  them 
to  this  Subjedf  They  are  Formed  by  Laws  yet 
.  Unknown  to  Mankind ;  and  it  leems  moft  pro¬ 
bable,  that  the  Stamina  of  all  the  Plants  and  Ani¬ 
mals  that  have  been,  or  ever  fhall  be  in  the  World, 
have  been  Formed  ab  Origine  Mundi,  by  the  Al¬ 
mighty  Creator  within  the  Firfl  of  each  refpe<ftive 
Kind.  And  he  whoconfiders  the  Nature  oflVi- 
fion,  that  it  does  not  give  us  the  True  Magnitude, 
but  the  Proportion  of  Things,  and  that  what 
feems  to  our  Naked  Eye  but  a  Point,  may  truly  be 
made  up  of  as  many  Parts  as  leem  to  us  to  be  in 
the  Whole  Vifible  World,  will  not  think  this 
an  Ablurd  or  Impoflible  Thing. 

But  the  Second  Thing  which  later  Dilcoveries 
ha  ve  made  probable  is,  that  thefe  Animalcules  axe 
originally  in  Semine  Marium,  &  non  in  Foeminis  : 
And  this  I  Colled  from  thele  Confiderations  ,• 

1.  That  there  are  Innumerable  Animalcula  in 
Semine  Mafculino  Omnium  Animalium.  M.  Lee- 
wdnhoeck  has  made  this  fo  Evident  by  fo  many 
Obfervations,  that  Ido  not  in  the  lea fF  queftion 
the  Truth  of  the  Thing. 

2.  The  Obferving  of  the  Rudiments  of  the  Foe¬ 
tus  in  Eggs,  which  have  been  Fcecundated  by  the 
Male,  and  the  feeing  no  fuch  Thing  in  thofe 
which  are  not  Fcecundated,  as  appears  from  Mal¬ 
pighis  his  Obfervations,  makes  it  very  probable, 
that  thefe  Rudiments  proceeded  originally  from 
the  Male,  and  not  from  th  f Female. 

3.  The  Relemblance  between  the  Rudiments 
of  the  Foetus  in  Ovo,  both  Before  and  After  Incu¬ 
bation,  and  the  Animalcule,  makes  it  very  proba¬ 
ble,  that  they  are  One  and  the  Same.  The  fame 
Shape  and  Figure  which  M.  Leewenhoeck  gives  us 
of  the  Animalcule ,  Malpighius  likewile  gives  us 
of  the  Rudiments  of  the  Foetus,  both  before  and 
after  Incubation ;  yea,  and  even  the  Foetus's  of 
Animals  do  appear  lb  at  firfl  to  the  Naked  Eye  •  fo* 
that  Dr.  Harvey  does  acknowledge,  that  all 
Animals,  even  the  mofi  PerfeB,  are  Begotten  of  a 
Worm. 

4.  This  gives  a  Rational  Account  of  Many 
Foetus's  at  One  Birth,  elpecially  that  of  the  Coun¬ 
ted  of  Holland ;  and  how,  at  leaft,  a  Whole  Clufler 
of  Eggs  in  a  Hen  are  Fecundated  by  One  Coition 
of  the  Male. 

5.  This  gives  a  New  Light,  as  it  were,  to  the 
Firfl  Prophecy  concerning  the  Mejfiah,  that  the 
Seed  of  the  Woman  fhall  bruije  the  Head  of  the  Ser¬ 
pent:  All  the  reft  of  Mankind  being  thus  moft 
Properly  and  Truly  the«Sm/  of  the  Man. 

6.  The  Analogy  I  have  already  mention’d, 
which  wc  may  rationally  luppole  between  the 
Manner  of  the  Propagation  of  Plants  and  Animals, 
does  likewife  mate  this  Probable.  Eveiy  Herb 
and  Tree  bears  its  Seed  after  its  Kind  ;  which  Seed 
is  nothing  elle  but  a  Little  Plant  of  the  fame 
Kind,  which  being  thrown  into  the  Earth,  as  in¬ 
to  its  Uterus,  lpreads  forth  us  Roots,  and  receives 
its  Nourilhment,  but  has  its  Form  within  it  Jeff; 
and  we  may  rationally  con;e£ture  lome  fuch  Ana¬ 
logy  in  the  Propagation  of  Animals. 
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The  Third  Particular,  which  later  Difcovcrics 
make  probable,  is, That  Animals  cannot  be  Formed 
of  theie  Animalcula  without  the  Ova  in  Famines, 
which  are  neceflary  for  fupplying  them  with 
Proper  Nutriment ;  and  this,  theie  Confiderations 
feem  to  evince,  i.  It  is  probable  that  an  Animal¬ 
cule  cannot  come  forward  if  it  do  not  fall  into  a 
proper  Nidus.  This  we  fee  in  the  Cicatricula  in 
Tggsy  and  tho’  a  Million  of  them  fhould  fall  in¬ 
to  One  Egg,  None  of  them  would  come  forward , 
but  what  were  in  the  Center  of  the  Cicatricula ;  and 
perhaps  the  Nidus ,  neceflary  for  their  Formation, 
is  io  proportioned  to  their  Bulk,  that  it  can 
hardly  contain  more  than  One  Animalcle  ;  and 
this  may  be  the  Reafon  why  there  are  fo  Few 
Monjiers.  This  we  fee  is  abiolutely  neceflary  in 
Oviparts ;  and  the  only  Difference  which  leems  to 
be  between  them  and  the  Wivipara  in  this  Matter, 
is  in  this,  That  in  the  Latter  the  Ova  are  properly 
■nothing  more  but  the  Cicatricula ,  with  its  Colliqua¬ 
mentum,  fo  that  the  Foetus  muft  fpread  forth  its 
Roots  into  the  Uterus  to  receive  its  Nourifhment ; 
but  the  Eggs  in  Oviparis  may  be  properly  termed 
an  Uterus  in  relation  to  the  Foetus ;  for  they  con¬ 
tain,  not  only  the  Cicatricula  with  its  Amnion  and 
Colliquamentum ,  which  is  the  Immediate  Nourish¬ 
ment  of  the  Fat  us,  but  alfo  the  Materials  which 
are  to  be  converted  into  that  Colliquamentum  • 
fo  that  the  Foetus  fpreads  forth  its  Roots  no  far¬ 
ther  than  into  the White  and  Folk  of  the.  Egg,  from 
whence  it  derives  all  its  Nourifhment.  Now  that 
an  Animalcle  cannot  come  forward  without  fome 
luch  proper  Nidus,  M.  Leewenhoeck  will  not  rea¬ 
dily  Deny,*  for  if  there  were  nothing  Needful 
but  their  being  thrown  into  the  Uterus,  I  do  not 
lee  why  many  Hundreds  of  them  fhould  not  come 
forward  at  Once,  at  lead  whilli  fcatter’d  in  io  large 
a  Field. 

Now,  2.  That  this  Cicatricula  is  not  Originally 
in  Utero ,  feems  Evident  from  the  frequent  Con¬ 
ceptions  which  have  been  found  extra  Uterum : 
Such  as  the  Child  which  continued  26  Tears  in 
the  Woman  of  Tholouje’s  Belly  ;  and  the  Little 
Foetus  found  in  the  Abdomen  of  Mad.  de  S.  Mere, 
together  with  the  Tejlicle  Torn,  and  full  of  Clot¬ 
ted  Blood  ;  luch  alio  feem  to  be  the  Foetus  in  the 
Abdomen  of  the  Woman  of  Copenhagen ,  mentioned 
in  the  Nouvelles  des  Lettres ,  for  Sept.  85.  all  the 
Members  of  which  were  eafily  to  be  felt  thro'  the 
Skin  of  the  Belly,  and  which  fhe  had  carried  in 
her  Belly  for  4  Tears :  And  the  7  Tears  Gravida- 
tion  related  by  Dr.  Cole.  Now  granting  once  the 
Necelfity  of  a  Proper  Nidus ,  for  the  Formation  of 
an  Ammalcle  into  the  Animal  of  its  refpedive 
Kind,  thefe  Obfervations  make  it  probable, 
that  the  Tefies  are  the  Ovaria  appropriated  for 
this  Ufe;  for  though  the  Animalcles  coming 
thither  in  fuch  Cales,  may  feem  to  be  Extraordi¬ 
nary,  and  that  ulually  the  Impregnation  is  in  Ute¬ 
ro,  yet  it  may  be  Col  leded  from  hence,  that  the 
Cicatricula  or  Ova  to  be  Impregnated ,  are  in  Tefli- 
bus  Foeminets  •  for  if  it  were  not  fo,  the  Acci¬ 
dental  coming  of  Animalcles  Thither,  could  not 
make  them  come  forward  more  than  in  any  other 
Part  of  the  Body,  fince  they  cannot  be  Formed 
and  Nourijhed  without  a  Proper  Nidus. 

But,  3.  It  is  acknowledg'd  by  all,  that  the 
Foetus  in  Utero ,  for  fome  confierable  Time  after 
Conception,  has  no  Connexion  witli  the  Womb;  that 
it  fits  wholly  loole  to  it,  and  is  perfectly  a  Little 
Round  Egg  with  the  Foetus  in  the  Midff,  which 

lends  forth  its  Umbilical  V elfels  by  Degrees,  and 
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at  lall  lays  hold  on  the  Uterus.  Now  from  lienee 
it  feems  evident,  that  the  Cicatricula ,  which  i$ 
the  Fountain  of  the  Animalcles  Nourifhment,  does 
not  fprout  from  the  Uterus,  but  has  its  Origirfc 
cliewhere,  and  falls  in  thither  as  into  a  fit  Soil, 
from  whence  it  may  draw  Nutriment  for  the 
Growth  of  the  Foetus  ;  elle  it  cannot  be  ealily 
imagined  how  it  fhould  not  have  an  Immediate 
Connexion  with  the  Uterus  from  the  Time  of 
Conception. 

If  you  joyn  all  thefe  Three  Confiderations  to¬ 
gether,  viz,,  that  an  Animalcle  cannot  Come  for¬ 
ward  without  a  Proper  Nidus ,  or  Cicatricula  ; 
that  there  have  been  frequent  Fetus  s  extra  Ute¬ 
rum  ;  and  that  they  have  no  Adhefion  to  the  Ute¬ 
rus  for  a  confiderable  Time  after  Conception ;  they 
leem  to  make  it  evident,  that  Animals  cannot  be 
Formed  ex  Animalculis  without  the  Ova  in  Femi- 
nis.  To  ail  thefe  I  lhall  lubjoyn  the  Propoial 
of  an  Experimentum  Crucis ,  which  may  leem  to 
determine  whether  the  Tefies  Famine a  be  truly  the 
Ovaria  ;  viz,.  Open  the  Abdomen  of  the  Females 
of  fome  Kinds,  and  cut  out  thefe  Tejlicles,  and 
this  will  determine  whether  they  be  abiolutely 
NecelTary  for  the  Formation  of  Animals. 

It  is  indeed  difficult  to  conceive,  how  thefe 
Eggs  fhould  be  Impregnated  per  Semen  Maris ,  both 
becaule  there  is  no  Connexion  between  the  Tube  and 
the  Ovary  for  its  Tranlmilhon ;  and  for  that 
Dr.  Harvey  could  never  dilcover  any  thing  of  it 
in  Utero.  But  as  to  the  la  If,  M.  Leewenhoeck  has 
cleared  that  Difficulty,  by  the  Dilcovery  of 
Innumerable  Animalcula  Seminis  Maris  in  Cornu - 
tus  Uteri,  and  thofe  living  a  confiderable  time 
after  Coition.  And  as  to  the  Former,  we  may  ei¬ 
ther  iuppole  that  there  is  luch  an  Inflation  of  the 
Tuba,  or  Cornua  Uteri ,  tempore  Coitionis ,  as  makes 
them  Embrace  the  Ovaria,  and  luch  an  Approach 
°fth £  Uterus  and  its  Cornua,  as  that  it  may  eafi¬ 
ly  tranlmit  the  Seed  into  the  Ovary :  Or  elfe,  that 
the  Ova  are  Impregnated  by  the  Animalcles  after 
they  defeend  into  the  Uterus, and  not  in  the  Ovary. 
The  former  feems  probable  for  this  Reafon, that  at 
Jealf  a  whole  Clufler  of  Eggs  in  a  Hen  will  b  eFacun- 
dated  by  One  Tread  of  the  Cock  ;  now  this  Foecun- 
d  at  ion  leems  to  be  in  the  Wit  ell  ary,  and  not  in  the 
Uterus,  as  the  Eggs  pafs  along  from  Day  to  Day  : 
For  it  can  hardly  be  luppofed  that  the  Animalcles 
lhould  iubfill  lb  long,  being  lcatter’d  loolely  in 
the  Uterus,  as  to  wait  there,  for  many  Days,  for 
tile  Fecundation  of  the  Eggs  as  they  pals  along. 
The  latter  Conjedure  has  this  to  iirengthen  it ; 
That  theAnimalcles  are  found  to  Live  a  confidera¬ 
ble  Time  in  the  Uterus,  and  that  if'  they  lhould 
Impregnate  the  Ova  in  the  Ovary  it  fie  If,  the  Fetus 
would  encreale  lb  fall,  that  the  Ova  could  not 
pals  through  the  Tuba  Uteri ,  but  would  either 
burn:  the  Ovary,  or  fall  down  into  the  Abdomen 
from  the  Orifices  of  the  Tuba  •  and  that  from 
hence  proceed  thole  extraordinary  Conceptions,  in 
Abdomine  extra  Uterum. 

But  M.  Leewenhoeck,  to  weaken  this  Confide- 
ration  about  the  Conception’s  being  like  unto 
an  Ovum  in  the  Womb ,  propoles  a  Parallel  be¬ 
tween  theie  Animalcles  and  Infells,  and  infinuates 
that  as  the  Latter  calf  their  Skins,  and  appear  of 
another  Shape,  lo  the  Other  which  at  firli  leem 
like  Tadpoles ,  may  calf  their  Outer  Skin,  and  then 
be  Round;  and  that  this  may  be  theOccafion  of 
the  Rotund  Figure  of  the  Conception  in  tile  Womb. 
To  tb  s  it  may  be  replied,  That  according  to 
M.  Leewenhoeck' s  own  Sentiment,  the  Animalcles 
*  E  e  e  can- 
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cannot  come  forward,  if  they  do  not  find  the 
Punttum  or  Proper  Place  for  their  Nourifbmmt, 
to  which  it  feems  they  mult  have  fbme  Adhefion. 
Now  the  Conception  in  F iviparis  is  not  fafiened  un¬ 
to  the  Womb  for  many  Days ,  nor  does  Adhere  to 
any  Point  of  it;  fo  that  it  feems  this  Roundtjh 
Body  is  not  the  Animal  cl  e  thus  changed  after 
having  caff  an  outer  Skin,  but  is  rather  the  Cy- 
tricula,  or  little  Egg,  into  which  the  Ammalcle 
has  enter’d  as  its  Punttum,  or  Place  of  Nourijh - 
tnent ;  elfe  I  do  not  fee  why  they  iliou Id  not  be 
Adhering  to  the  Womb  from  the  Firft  Conception ; 
or  why  (as  I  have  faid)  many  Hundreds  of  them 
are  not  Conceived  and  Formed  together. 

GENITURA.  See  Seed. 

GENTLEMAN,  is  derived  from  the  French 
Gentil,  i.  e.  Homfitss,  vel  Honefto  loco  natns ;  and 
the  Saxon  Word  Man  :  So  that  it  fignifies  a  Man 
wel  1  born.  So  the  Italians  call  fuch  Perlbns  Gen- 
til  Huomini :  And  the  Spaniards  keep  the  Meaning, 
when  they  call  a  Gentleman  Hidalgo,  or  Hijo 
d'algo ;  i.  e.  the  Son  of  Some  Man,  ■  or  of  Some 
Alan  of  Note  or  Reckoning.  Under  this  Name 
with  us  are  comprifed  all  above  Teomen ;  fo  that 
Noblemen  may  truly  be  called  Gentlemen.  But 
by  the  Courfe  and  Cuftom  of  England,  Nobili¬ 
ty  is  either  Greater,  or  Lefs ,  Upper  or  Lower. 
The  Greater  contains  all  from  Knights  upwards ; 
the  Leffer  all  from  Barons  downwards :  As 
Smith  laith,  Cap.  21.  dc  Republ.  Anglic. 
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Hugonis  de  Omerique  Analyfis  Geometiica.  Ca¬ 
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Oxon,  1703. 

Euclidis  Libri  15.  a  Fraricifco  Fhillate  Candalla. 
Lutetia,  1578. 

Euclidis  Libri  15.  cum  Expo  fit  ione  Theonis  in  pri¬ 
or  es  13.  a  Barth.  F eneto. 

Billingjlys  Comment  on  the  15  Books  of  Euclide^ 
Lond.  1570. 

Marini  Ghetaldi  de  Refolutione  &  Comp.  lib.  5. 

Roma ,  1640. 

Lambertus  in  Euclidem. 

Clavii  Geometria  Prattica.  Roma  1604. 

Sturmii  Mathefis  Enucleata.  Norimberg ,  1689. 
Fincentii  Fiviani  Divinatio  fecunda  Geometrica , 
ftvedelocis  folidis.  Florentia,  1701. 

Guidonis  Grando  Geometrica  Demonjlr at io  Lkeore- 
matum  Hugenanorum.  Plorentia,  1701.  4 t0s 

Diggs's  Antometria. 

Scar  burgh's  Englifi?  Euclide. 

Pappi  Alex.  Col  lettiones  Mathematica. 

. Exercitatio  Geometrica  de  Dimenfione  Eigurarum, 
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1673.  „ 

Ejufdem  de  Principiis  CT  Raticcinatione  Geometri- 

corum  contra  Fajhm  Profejjorum  Geometria. 
See  Phil  of.  Tranf.  A7.  14, 1 6.  where  Dr.  Wal¬ 
lis  aniwers  this  Book. 


G  L  A 


G  L  A 


Ejufilem  Rofetum  Geometricum.  Fond.  1671. 
anlwer’d  by  Dr.  Wallis  in  Phil.  TranJ'.  N.  73. 

Lux  Mathematical  per  R.R.  Lond.  1672.-  A11- 
fwer'd  by  Dr.  Wallis  in  Phil.  TranJ.  N.  87. 

GEOMETRY  Abjlrufe.  See  Tranfcsndentals. 

GEORGE  Noble,  was  a  Piece  ol  Gold,  cur¬ 
rent  in  1  Hen.  8.  at  Six  Shillings  and  Eight- 
pence.  At  which  Time,  by  Indenture  with  the 
Mint,  one  Pound  of  Gold  (in  Weight)  was  to 
be  coined  into  Eighty  one  George  Nobles. 

GIRDERS,  in  Architecture,  are  the  largeft 
Pieces  of  Timber  in  a  Floor :  Their  Ends  are  ufu- 
ally  fattened  into  the  Summers  or  Breft-Summers , 
and  the  Joitts  are  framed  in  at  one  End  to  the 
Girders .  No  Girder  lhould  lie  lefs  than  10  Inches 
into  the  Wall,  and  their  Ends  lliould  be  laid  in 
Lome ,  &c. 

GLANDS.  All  Secretions  in  an  Animal  Bo¬ 
dy  are  made  by  Glands ,  and  a  Gland  is  nothing 
but  the  Convolution  or  various  Folding  of  the 
frnall  Arteries,  whofe  latt  Branch  mutt  be 
Cylindrical.  This  Cylindrical  Artery,  in  its 
Windings,  fends  out  leveral  little  DuCts  or  Se¬ 
cretory  Veflels  of  equal  Diameters,  which  fome- 
times  unite  in  one  common  Pore,  fometimes  run 
into  a  common  Balon.  This  StmCture  is  evident 
in  all  the  larger  Glands,  Inch  as  the  Inteftines , 
with  their  Secretory  Duetts ,  the  Laffeals,  the 
Teflicles ,  and  home  of  the  Conglobate  Glands ,  and 
may  be  feen  in  all  the  rett,  if  they  happen  to  be 
Objlrufled ,  and  fo  fwell  to  become  vittble ;  and 
therefore  *the  fame  may  reafonably  be  concluded 
of  all  Glands  in  General.  There  are  frnall 
Branchings  of  Nerves  palling  all  over  the  Coats 
of  the  Arteries,  and  feem  to  be  defigned  princi¬ 
pally  for  their  Spiral  Contortion,  that  the  Blood 
may  be  the  more  eafily  propagated  through  them. 

A  Conglobate  Gland  is  a  little  fmooth  Body 
wrapt  up  in  a  fine  Skin,  by  which  it  is  feparated 
from  all  other  Parts,  only  admitting  a  Nerve  and 
Artery  to  pafs  in,  and  giving  way  to  a  Vein  and 
Excretory  Canal  to  pals  out :  Of  this  Sort,  are 
the  Glands  of  the  Brain,  the  Labial  Glands,  and 
the  Tejles. 

A  Conglomerate  Gland  is  compofed  of  many 
little  Conglobate  Glands  all  tied  together,  and 
wrapt  up  in  one  common  Tunicle  or  Membrane. 
Sometimes  all  their  Execretory  Duetts  unite  and 
make  up  one  common  Pipe,  thro3  which  the  Li¬ 
quor  of  all  of  them  runs,  as  the  Pancreas  and  the 
P arotides  do.  Sometimes  die  Duetts  uniting,  form 
feveral  Pipes,  which  only  communicate  with 
one  cnodier  by  crols  Channels ;  and  luch  are  the 
Breajis.  Others  again  have  leveral  Pipes  without 
any  Communication  with  one  another,  of  which 
Sort  are  the  GlanduU  Lac hry males,  and  the  Profta- 
ta.  And  a  fourth  Sort  is,  when  each  little  Gland 
hath  its  own  Excretory  Duett,  thro3  which  it 
tranfmits  its  Liquor  to  a  common  Bafon  as  in 
the  Kidneys.  ’ 

As  to  the  Manner  how  die  feveral  Fluids  after 
they  are  form'd  in  the  Blood,  are  feparated3 from 
it  in  the  Glands ;  it  depends  (as  Dr.  Keii  fhews 
An.  Secret,  p.  82.)  entirely  on  the  Figure  and 
structure  of  the  Glands ,  which  therefore  mutt 
hrlt  be  determined.  As  Truth,  -when  plain  and  c- 
vident,  doth  oj  it  felf  dijpel  all  falfe  Opinions  :  So 
the  true  Struthre  of  the  Glands  being  once  demon  fir  a- 
ted  there  mil  be  no  Oceafiun  to  refute  the  Vottrine 
Cj  Ferments  nor  the  Hypothefis  of  Tubes  differing  as 


to  the  Figures  of  their  Orifices  ;  both  which  have 
leveral  Times  been  demon  ttrated  to  be  fa  lie 

That  the  Glands  are  nothing  but  Convolutions 
of  frnall  Arteries,  the  greatett  and  moft  accurate 
Anatomitts  of  this  Age,  Malpighi,  Bellini,  and 
Nuch,  have  di  (cover'd.  And  indeed,  that  all  the 
Veflels  of  the  Body,  in  which  the  Liquors  are 
continually  moving,  can  have  no  other  than  a 
Cylindrical  or  Conical  Form,  is  demonttrable  from 
the  Nature  of  Fluids ,  whofe  Prefliire  is  always 
perpendicular  to  the  Sides  of  the  Veflel  contain¬ 
ing  them,  and  equal  at  equal  Heights  of  the  Flu¬ 
id.  If  therefore  the  Sides  of  the  Veflels  are  foft, 
and  equally  yielding  every  where,  (as  are  all  the 
Tubes  in  the  Body  of  a  Foetus)  they  mutt,  by  the 
Prefliire  of  their  contained  Fluid,  be  equally  eve¬ 
ry  where  diftended ;  and  confequently  the  Section 
of  liich  a  Veflel,  perpendicular  to  its  Axis,  mutt 
be  a  Circle,*  and  therefore  the  Veflel  mutt  be  ei¬ 
ther  a  Concave  Cone  or  Cylinder,  or  at  leaft  fuch 
a  Figure  whofe  Tranfverfe  SeCiion,  normal  to 
the  Axis,  mutt  be  a  Circle. 

The  Circular  Orifices  therefore  of  the  Glands 
can  only  differ  in  Magnitude ;  and  all  Sorts  of 
Particles,  of  a  lefler  Diameter  than  that  of  the 
Orifice  of  the  Gland,  may  enter  it :  So  that  with¬ 
out  fqme  further  Contrivance,  That  Fluid  which 
contains  the  biggeft  Particles, mutt  likewile  confift 
of  all  the  Particles  of  all  the  other  Secretions; 
neither  could  any  Fluid  thicker  than  the  Blood 
be  feparated  from  it,  becaufe  of  the  great  Propor¬ 
tion  of  the  Aqueous  Fluid,  whole  Particles  be¬ 
ing  vaftly  fmaller  than  any  other,  and  invilible 
to  the  bett  Microfcopes,  mutt  enter  all  the  Glands, 
and  be  mix'd  with  the  fecerned  Fluid. 

,  Now  how  this  Inconvenience  may  be  preven¬ 
ted,  and  how  the  Particles  of  any  Size  may  either 
be  feparated  by  themfelves,  or  with  any  affigned 
Portion  of  the  Aqueous  Fluid,  or  of  other  lefler 
Particles,  I  lliall  endeavour  to  ttiew. 


Suppofe  then  A  B  to  be  a  final  1  evanelcent  Arte- 
ry,  and  that  the  Particles  of  the  leatt  Size  were 
to  be  feperated  from  the  reft 

Prom  the  Side  of  the  Artery  muftarife  the 
Gland  or  Tube  C  if,  whofe  Orifice  at  C  is  fuch 
?S  ^s_9aPa^le  admitting  only  Particles  of  the 
katt  Size,  together  with  the  Aqueous  Fluid  : 
Thefe  therefore  will  be  feparated  from  all  the 
other  Particles  of  the  Blood,  and  the  Tube  CK 
being  a  Cylinder,  they  will  pais  to  its  further 
hnd  A  which  is  fuppos'd  to  be  the  Excretory 
Du&  ol  the  Gland.  ‘  . 

If  the  Quantity  of  the  Aqueous  Fluid,  fiepara- 
ted  with  the  leaft  Particles,  mutt  be  diminiflfd, 
that  fuch  a  Fluid  as  is  requifite  may  pafs  through 
the  Excretory  Duct  K ,  from  the  Tube  CIC;  you 
mutt  imagine,  that  feveral  other  fmaller;  Canals 
go  out,  as  at  D,  E,  F,  and  G,  whole  Orifices 
"re  lo  finall,  that  they  admit  no  other  Particles 
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befides  thofe  of  the  Aqueous  Fluid,  to  pafs  thro 
them  5  and  therefore  as  the  leaft  Particles,  toge¬ 
ther  with  the  Aqueous  Fluid,  pafs  along  the 
lube  C  K,  the  Aqueous  Fluid  muft  conftantly 
he  diininilhed ;  and  the  Quantity  of  the  leaft 
Particles  (fill  remaining,  they  can  pals  no  where 
but  thro’  the  Excretory  Duct  at  K :  And  this 
Diminution  of  the  Aqueous  Fluid  will  always  j 
be  according  to  the  Number  of  the  Canals,  D,  E ,  i 
f,  G,  that  "is,  in  Proportion  to  the  Length  of  | 
the  Tube  C  K.  And  therefore,  according  as  the  j 
Gland  is  longer  or  fhorter,  lo  the  more  or  lefs 
Aqueous  Fluid  will  pafs  through  the  Orifice  of  j 
the  Excretory  Duct  at  K  ;  and  confequently,  the 
fecreted  Fluid,  on  this  Account,  be  Thicker  or 
7  h  inner. 

If  the  Paiticles  of  a  middle  Size,  between  the 
biggeft  and  the  leaft,  are  to  be  drawn  oft  Irom 
the  reft  of  the  Blood:  Let  the  Orifice  at  the 
Gland  C  be  juft  fo  big  as  to  admit  thole  Particles, 
and  not  any  other  of  a  larger  Size.  Thefe  Parti¬ 
cles  therefore,  with  the  Aqueous  Fluid,  and  all 
better  Particles,  will  pafs  thro’  the  Orifice  C; 
but  if  the  .Canals  D,  E,  F,  G,  are  big  enough 
to  receive  all  the  other  Particles,  and  too  little  to 
admit  thole  that  are  to  be  ieparated,  it  is  evident, 
that  thole  Particles  muft  arrive  at  the  Excretory 
DuCh  K ,  with  wlrat  Proportion  of  Lejfer  Particles 
is  required. 

And  thus  we  fee  how  any  Sort  of  Particles  may 
be  drawn  oft,  either  by  themfelves,cr  mix’d  with 
any  others,  in  any  Proportion :  And  this  is  done 
in  the  moll  fimple  Manner,  only  by  Arteries  • 
for  CK  is  only  a  Imaller  Artery,  either  Straight, 
Spiral,  or  otlierwife  contorted,  and  D,  E,  F, 
and  G ,  are  again  Arteries  fmaller  than  it  ;  and  if 
any  ot  thefe  are  lo  fmall  as  only  to  admit  Parti¬ 
cles  of  Serum,  they  will  canftitute  Lymphatick 
Hejfels.  From  whence  it  is,  that  we  find  Lym- 
phadutts  arifing  in  great  Numbers  from  thofe 
Glands  that  leparate  thick  Humours  *  as  from 
the  Tejhcles ,  Liver ,  &c. 

GLANDULE  Miliares.  See  Miliares,  and 
Skin. 

GLANDULE  Adyrtijormes ,  are  the  Con¬ 
tractions  of  the  Fibres  of  the  broken  Hymen , 
upon  the  fir  ft  Coition. 

GLANDULE  Sebacea,  are  a  large  Number 
of  Glands  which  lie  under  the  Skin  of  the  Auri¬ 
cula  of  the  Ear  ;  and  which,  becaufe  they  fepa- 
rate  a  greafy  Matter  like  Tallow  or  Sebum,  their 
firft  .Diicoverer  V alfalva,  in  his  Book  of  the  Ear, 
calls  by  this  Name.  This  Sebum  being  carried  to 
the  Surface  of  the  Skin,  he  faith,  hardens  there, 
and  turns  into  a  lcaly  greafy  Subftance,  not  un¬ 
like  that  of  Bran.  Perhaps  they  are  luch  Glands 
as  thofe  that  lecrete  the  Scurf  and  Dandruff  that 
arifes  from  Combing  the  Head. 

GLASS  Drops,  or  Bubbles,  fometimes  call’d 
Prince  Rupert's  Drops  ;  are  fmall  Parcels  of  coarle 
green  Glais,  taken  out  of  the  Pot  in  Fufion  at 
the  End  of  an  Iron  Pipe  ;  and  being  exceeding  hot, 
are  let  fall  or  dropt  from  thence  into  a  Vefld  of 
Cold  Water,  and  lo  lie  there  ’till  they  arefen- 
iibly  cold.  Thele  exhibit  a  very  furpriling  Phe¬ 
nomenon  ;  viz,,  as  loon  as  you  break  off  the  leaft 
Bit  from  the  Stem  of  it,  or  pecked  End,  the  whole 
Bulk  of  the  Drop  flies  to  pieces  with  a  brisk  Noile, 
and  Lome  of  the  Pieces  will  be  as  fmall  as  Du  ft. 
Dr.  Hook,  in  his  Micrographia ,  hath  a  particular 
Difiertation  upon  this  Subject. 


GLOBULES,  are  fuch  fmall  Particles  of  Mat¬ 
ter  as  are  of  a  Globular  or  Spherical  Figure  :  As 
the  Red  Particles  of  the  Blood  which  lwun  111 
the  tranfparent  Serum,  which  are  eafily  difeove- 
rable  by  the  Microfcope ;  and  ’tis  plealant  to  fee 
how  thele  Blood  Globules,  whenever  they  come 
within  a  due  Diftance,  do  at  trad  one  another, 
and  unite  like  Spheres  of  Quickfilver;  and  by 
this  Means  the  Blood  feparates  into  two  Parts; 
one  of  which  is  the  Coagulation  this  Way  of 
the  Red  Parts  of  it,  and  the  other  is  the  Serum. 
Now  the  Serum  confifts  of  a  great  Number  of 
Corpufcles  or  fmall  Particles  (  but  they  are  not 
all  Spherical  nor  Globular,  like  the  Red  Glo¬ 
bules  of  the  Blood)  and  thele  of  various  Figures 
and  Magnitudes,  and  fwimming  in  a  Limpid 
Fluid.  And  thefe  Serous  Particles  don’t  unite 
with,  nor  atraCf  one  another  as  the  former  did, 
’till  lome  Part  of  the  Fluid  in  which  they  fwim 
hath  been  evaporated  by  Heat ;  but  then  they  do 
(and  form  a  Coagulum)  as  the  Blood  Globules 
did.  So  that  the  Power  of  Attraction  is  greater 
in  the  Red  Globules,  than  in  the  Particles  of 
the  Serum. 

GLYPHICE,  is  a  Part  of  Sculpture,  being 
the  Art  of  Cutting,  Carving,  or  Cafting,  the 
Images  and  Refemblances  of  natural  Things  in 
Metals 

GOLD  Adines.  In  Phil.  Tranf.  N.  <58.  Dr.  Edw. 
Brown  gives  the  following  Account  of  the  Gold 
Mines  in  Hungary.  Among  the  7  Mine  Towns  in 
Hungary ,  ( which  are  not  far  from  one  another, 
viz,.  Chremnitz,  Scbemnitz,  Newfol ,  Coningsberg, 
Bochantz,  Libeten,  and  Tiln )  Chremnitz  is  the 
Richeft  in  Gold.  They  have  alfo  at  prefent,  Gold 
Mines  at  Bochantz  and  Coningsberg ;  and  they  re¬ 
port  in  that  Country,  that  there  hath  been  for¬ 
merly  a  Rich  Gold  Mine  at  Glafs-Hitten ,  but 
loft  fince  that  Bethlem  Gabor  over-ran  thofe  Parts, 
when  the  Undertakers  flopped  up  the  Mine  and 
fled. 

They  have  worked  in  the  Gold  Mine  at  Chrem¬ 
nitz  900  Tears.  This  Mine  is  divers  Englifh 
Miles  in  Length,  and  about  160  Fathoms  Deep. 
Many  Heins  of  the  Oar  run  to  the  North,  and  to 
the  Eaji.  They  work  alfo  towards  One,  Two  and 
Three  of  the  Clock,  as  they  fpeak ;  for  the  Miners 
direCt  themfelves  under  Ground  by  a  Compafs , 
not  of  3  2  Points  (  fuch  as  is  ufed  at  Sea),  but  by 
one  of  24 ;  which  they  divide,  as  we  do  the 
Hours  of  the  Day,  into  twice  Twelve.  Of  the 
Gold  Oar,  fome  is  White,  and  fome  Black,  Red , 
or  Tellow :  That  with  Black  Spots  in  White  is 
efteem’d  the  belt,  as  alfo  the  Oar  which  lieth 
next  to  the  Black  V tins.  This  Oar  is  not  Rich 
enough  to  buffer  any  Proof  in  fmall  Parcels, 
like  that  in  other  Mines,  whereby  to  know  what 
Proportion  of  Metal  is  contain’d  in  it ;  but  they 
pound  a  very  great  Quantity  thereof,  and  wrain 
it  in  a  little  River,  which  runs  nigh  the  Towrn. 
The  whole  River  being  divided,  and  admitted 
into  divers  Cuts,  runs  over  the  Oar  continually, 
and  lo  wafheth  away  the  Earthy  Parts  from  the 
Metalline :  And  from  a  clear  River  above  the 
Town,  by  its  running  through  fo  many  Works, 
and  over  lo  much  pounded  Oar,  it  becomes  be¬ 
low  the  Tow  n  a  Dark-Yellow  Stream,  of  the 
Colour  of  the  Earth  of  thole  Hills. 

There  have  been  Pieces  of  Pure  Gold  found  in 
the  Aline.  Some  of  which  I  have  feen  in  the 
Emperors  Treafury,  and  in  the  Elector  of  Saxony's 
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Repofitory ;  one  Piece  as  broad  as  the  Palm  of  my 
Hand,  and  others  lels,  and  upon  a  White  Stone 
many  Pieces  of  Pure  Gold  ;  but  theie  are  very 
Rare. 

lhe  common  Yellow  Earth  of  the  Country 
near  Chemnitz,,  although  it  be  not  effeem’d  Oar, 
affords  lome  Gold :  And  in  one  Plate  I  law  a 
great  Part  of  an  Hill  digg’d  away,  which  hath 
been  call  into  the  Works,  wafhed  and  wrought 
in  the  fame  Mannec  as  pounded  Oar  with  confi- 
derable  Profit. 

Some  Paffages  in  this  Mine,  cut  through  the 
Rock,  and  long  difils’d,  have  grown  up  again; 
and  I  oblerv’d  the  Sides  of  fome,  which  had  been 
formerly  wide  enough  to  carry  their  Oar  through, 
to  approach  each  other,  fo  as  we  palled  with 
Difficulty.  This  happens  in  Moilt  Places.  The 
Pallages  unite  not  from  the  Top  to  the  Bottom, 
but  from  one  Side  to  another. 

There  is  Vitriol  in  this  Mine,  White,  Red, 
Blue,  and  Green ;  and  alio  Vitriol  Waters.  There 
is  a  Subfiance  found,  which  fiicks  to  the  Gold 
Oar,  of  fmall  pointed  Parts  like  Needles,  call’d 
by  them  Antimony  of  Gold.  There  are  Chryftals 
found  here,  and  lome  tin&urd  Tellow. 

The  Miners  will  not  allow  any  Quick filver  or 
Brimjlone  to  have  been  found  here;  yet  in  the 
lately  mention’d  Antimony  of  Gold ,  there  is  evi¬ 
dently^  Sulphur,  as  I  perceiv’d  by  burning.  The 
Quickfilver  Mine,  mentioned  in  theAnfwer  to 
K  ere  hers  Inquiries,  Mund.  Sub  ter.  is  an  Hungarian 
Mile,  or  7  Englijh  Miles  diftant  from  Chremnitz ., 
and  is  not  wrought  in  at  prefent. 

There  is  a  Vitriol  Mine  in  thefe  Hills  near  the 
Gold  Mine ;  the  Earth  or  Oar  of  it  is  Reddijh,  and 
fometimes  Greenifh.  This  Earth  is  infilled  in 
Water,  and  after  3  Days,  the  Water  is  poured  off, 
and  boiled  7  Days  in  a  Leaden  V ejjel,  ’till  it  comes 
to  a  Thick  Granulated  Whitifh  oubffance,  which 
is  afterwards  reduc’d  to  a  Calx  in  an  Oven, 
and  ferveth  in  the  making  Aquafortis,  or  the 
Separating  Water  ufed  at  Sc  hem  nit  z. 

They  have  divers  Ways  of  taking  the  Gold  out 
of  its  Oar  1  by  Burning  the  Oar  ;  by  Melting; 
by  Adding  Silver  Oar  and  other  Minerals,  Sand, 
and  Lead,  as  they  find  the  Oar  Fluid  or  Fix’d. 

But  without  Lead  they  proceed  thus  : 

.  They  break  and  pound  the  Oar  in  Water,  very 
Fine  ;  they  walk  it  often,  and  lay  it  in  Powder 
upon  Cloths,  and  by  the  gentle  Oblique  De¬ 
fending  of  the  Water  over  it,  and  their  conti¬ 
nual  Stirring  it,  the  Earthy,  Clayilh,  and  Lighter 
Parts,  are  walhed  away,  while  the  Heavier  and 
Metalline  remain  in  the  Cloths ;  thefe  Cloaths 
are  afterwards  waffl’d  clean  in  feveral  Tubs,  and 
the  Water,  after  fome  Settling,  poured  off  from 
its  Sediment;  which'  Sediment  is  again  waih’d, 
and  fiirred  up  in  feveral  Veffels  and  Troughs,  | 
till  at  length  they  fprinkle  Ouickfilver  upon  it,  ! 
and  knead  it  well  together  for  an  Hour ,  and  then 
walhing  it  again  in  a  wooden  Veflel,  after  the  i 
Separating  of  much  of  it  which  the  Quickfilver  I 
touches  not ;  by  ftriking  this  VeiTel  againff  their  j 
Leg,  they  bring  the  Gold  and  Quick  fiver  together,  f 
in  an  Amalgama,  to  one  Corner  of  it.  From! 
this  Amalgama  they  ftrain  as  much  of  the  Quick-  I 
filver  as  they  can  through  coarle  Cloths  firff,  i 
and  then  through  fine ;  then  they  put  the  Mals  ! 
remaining  upon  a  perforated  Plate,  which  they  j 
fe  over  a  deep  Pan  placed  in  the  Earth ,  in  the  j 
Bottom  of  which  Pan  they  alfo  put  Quickfilver : 
This  Pan  they  cover,  and  Lute  the  Cover  well, 


and  then  making  a  Charcoal  Fire  upon  it  they 
drive  down  the  Quickfilver,  yet  remaining  in  the 
Gold,  to  the  reff  in  the  Bottom  of  the  Pan  • 
then  taking  out  the  Gold,  they  caff  it  into1  the 
Fire,  that  it  may  become  Purer. 

Concerning  Cranach-Gold,  1  ednnot  learn  that 
there  is  any  fiich  Gold,  or  Place  where  Gold  is 
digg’d,  in  Hungary ;  but  in  Germany  I  think  there 
is,  for  Agricola  mentions  fiich  a  Place  as  Golde- 
Cranacum,  and  another  call’d  Golde-Crona. 

For  the  exceeding  Minutenels  of  the  Confti- 
tuent  Particles  o {Gold,  lee  Duttility. 

GOTHICK  Manner  of  Building,  was  unhap¬ 
pily  brought  into  Ufe,  after  the  Irruption  of 
thofe  barbarous  Nations,  the  Goths  and  Vandals, 
&c.  from  the  North,  and  the  Moors  and  Arabs, 
from  the  South  and  Eaf,  into  the  Civiliz’d 
World.  Thefe  rude  People  demoliffi’d  what 
they  could  of  the  Ancient  Greek  and  Roman  Ar¬ 
chitecture,  and  inffead  of  thole  Admirable  and 
Regular  Orders  and  Manner  ^  of  Building,  intro¬ 
duc’d  a  licentious  and  fantaftical  Manner,  which, 
tho’  fometimes  adorned  with  Expenffve  Carvings* 
and  Coffly,  tho’  Lamentable, Imagery,  is  without 
any  of  that  Auguff  Beauty,  and  1  juff  Symmetry, 
which  the  Fabncks  of  the  Ancients  entertain  us 
with. 

GRAMMAR,  is  thus  very  juff ’y  defined  by 
Mr.  Johnfon ,  in  his  Grammatical  Commentaries : 
That  it  is  the  Art  of  expre fifing  the  Relations  of  Things 
in  Confiruttion,  mth  due  Accent  in  Speaking,  and 
Orthography  in  Writing,  according  to  the  Cufiom  of 
thofe  Ttthoje  Language  tee  learn. 

GRAND  Days,  are  thofe  in  every  Term  fo- 
lemnly  kept  in  the  Inns  of  Court  and  Chancery  • 
viz.  Ill  Eafter  Term,  Afcenfion  Day ;  In  Trinity 
Term,  St.  J  ohn  Baptifi  s  Day ;  In  Michaelmas 
Term,  All-Saints  Day  ( and  of  late,  All-Souls 
Day)-,  and  in  Hillary  Term, the  Feaff  of  the  Purifi¬ 
cation  of  our  Lady,  commonly  called  Candlemas 
Day k  Thefe  are  Dies  non  Juridici,  no  Court  Days. 

GRAND  Gufio,  is  a  Term  ufed  by  Painter*; 
to  exprefs,  that  in  a  Picture  there  is  ibmething 
very  great  and  extraordinary,  tolurprile,  pleale 
and  inffrueff.  Where  this  is  found,  they  lay  the 
Painter  was  a  Man  of  the  Grand  Gufio ,  or  Gout  • 
And  they  ule  the  Words  Sublime  and  Marvellous 
when  they  fpeak  of  a  Pi&ure,  in  much  the  lame 
Senfe. 

GRAPPLINGS.  The  fame  with  Grapnels.  See 
that :  Word  in  Vol.  I. 

GRA  S-Hearth,  was  formerly  the  Cuftomary 
Service  for  all  the  Inferior  Tenants  to  brin*  their 

.  .  .  ^  «  .  one  Days  Work  for  the^Lord 

within  four  Days  alter  Michaelmas. 

,  GRAViTY.  Dr.  Gregory,  in  the  Preface  to 
Ins  Excellent  Affronomy,  ihews,  That  the  An¬ 
cient  A  ffronomers  knew  that  the  Heavenly  Bo¬ 
dies  giavitated  towards  one  another,  and  wrere 
kept  in  their  Orbits  by  the  Force  of  Gravity. 
And  that  when  Democritus ,  Wletrodorus,  and  Di¬ 
ogenes  and  afterwards  Anaxagoras,  Archelaus, 
and  Eurypides,  maintain  d  the  Sun  and  Stars  to  be 
great  Globes  of  Stone  or  Metal  heated  red  hot; 
they  meant  by  it,  That  theyr  were  heavy  Bodies 
or  luch  a  Denfity,  and  heated  to  luch  a  Degree, 
as  to  enable  them  to  retain  their  Fire  and  Heat 
for  the  Purpoles  they  were  defigned. 

Anaximenes  laid,  the  Fix’d  Stars  were  of  a 
Fiery  Nature,  but  had  Bodies  of  an  Earthy  Na¬ 
ture  moving  round  them,  which  we  can’t  lee 
as  we  can  them.  And  this  Opinion  he  had  from 
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AnaximAndcr^  and  he  from  Thales  Mile  fins  •  who 
was  the  firft  of  the  bnick  Sect  of  Philosophers ; 
among  whom  this  was  a  received  Notion.  It 
got  alio  into  the  Italian  Philofophy  ;  for  thofe  of 
that  Sed  maintain’d  each  Star  to  be  a  World, 
and  to  have  Earths  or  Planets  moving  round  it, 
in  the  Infinite  Mundum  Space  •  and  in  particu¬ 
lar,  that  the  Moon  was  an  Earth  like  ours,  and 
inhabited  by  fomefine  Sorts  of  Living  Creatures. 

In  the  Leipfick  Alls  of  May,  1690.  there  is  a 
Difcourfe  about  the  Caufe  of  Gravity >,by  Mr.  Leib¬ 
nitz,  together  with  a  Defence  of  his  Opinion  of 
the  T rue  Laws  of  Nature  againft  the  Carte jians. 

GRAVITY,  its  Centre ,  is  a  Point  in  every 
Heavy  Body,  thro’  which  any  Plane  whatever 
being  drawn,  will  divide  the  Body  into  two 
Parts  of  equal  Weight. 

And  the  Plane  io  dividing  the  Body  into  two 
Parts,  equal  in  Weight  to  each  other,  is  call’d 
the  Plane  of  Gravity. 

And  every  Lille  in  this  Plane  which  pafles 
thro’  the  Centre  of  Gravity,  is  called  the  Diame¬ 
ter,  or  Line  of  Gravitation,  Propenfion ,  and  (by 
fome)  Innittion. 

The  Line  of  DireBion  of  Gravity,  or  Line  of  Gra¬ 
vity,  is  perpendicular  from  the  Centre  of  Gravity 
to  the  Horizon. ' 

If  a  Body,  being  plac’d  upon  an  Horizontal 
Plane,  have  its  Line  of  Gravity  CP  falling  with¬ 


pO  E 


out  its  Bafe  O  E ;  then  that  Body  muff  fall  ' 
down,  and  will  fall  on  that  Side  where  the  Per-  ! 
pendicular  C  P  falls. 

But  if  that  Line  C  P  falls  any  where  within  j 
O  E,  the  Bafe  or  Foot  on  which  the  Body  hands  ! 


the  Body  will  red  there  without  Danger  of  fal¬ 
ling. 

And  if  a  Body  be  placed  on  an  Inclined  Plane 
and  CP  the  Line  of  Gravity,  as  in  N.  1.  falls 


Of  the  Mathematical  Way  of  finding  Centres 
of  “-Gravity.  See  Centres  of  Gravity,  in  V of.  II. 


I  fhall  here,  from  Smnm,  give  you  a  good 
Mechanical  or  Practical  Way  for  finding  the 
Centre  of  Gravity  of  Regular  or  Irregular  Solids  j 
by  which  alfo  the  Plane  of  Gravity,  and  the  Di¬ 
ameter  of  Gravity,  may  be  determined.  Apply 
to  the  Solid  lufpended  by  a  Rope,  as  C  D,  on 
both  Sides  of  it,  the  Perpendiculars  E  G  and  EH, 
fo  that  they  may  touch  in  the  Lines  IK,  LAI, 
which  fhou  Id  be  mark’d  out  with  Chalk,  &c. 
and  then  be  joined  above  and  below  by  the 
Tranfverfe  Perpendiculars  1 L,  K  M,  fo  that 
one  of  the  Planes  of  Gravity,  I  IC,  AI L,  may 
be  gained :  Alfo  having  turn’d  the  Solid  about, 


find  out,  after  the  fame  Manner,  another  fuch 
ilane  of  Gravity,  l  i,  k  m,  which  will  cut  the 
above  in  JD,  and  below  in  d  •  and  then 
the  Diameter  of  Gravity  D  d  will  be  had.  Then 
hang  the  Solid  _  tranfverfly,  and  the  fame  Way 
find  another  Diameter  of  Gravity  N  P,  which 
w  1  If  cut  the  former  in  O,  the  Centre  of  Gravity 
fought.  J 

And  in  fome  Cafes,  there  may  be  yet  ufed  a 
more  Compendious  Way*  viz,.  Lay  the  given 
Solid  A  B  on  the  fine  Edge  C  D,  of  any  Hypo- 
mochhon, turning  and  moving  it  about  ’till  it  will 
i  di  there  in  Equilibria ;  then  wrill  that  Plane,  in 
the  Body  or  Solid  which  anfwers  perpendicularly 
to  the  Edge  of  the  Hypomochlion,  be  one  of  the 
Planes  of  Gravity  :  Then  find  out  fuch  another, 


by  poifing  the  Solid  another  Way  oblique  to  the 
former,  fo  will  their  common  Section  be  one 
of  the  Diameters  of  Gravity :  Laftly,  roll  the 
Solid  into  another  Pofition,  and  then  repeat  the 
former  Way  of  finding  another  Plane  and  Dia¬ 
meter  of  Gravity*  fo  (hall  the  InterfeCHon  of 
this  Diameter  of  Gravity  with  the  former  be 
the  Centre  of  Gravity  fought. 

GREAT  Circle-Sailing,  is  conducing  a  Ship 
(if  it  be  pr(Ilble)  in  the  Arch  of  a  great  Circle, 
which  pafles  thro’  the  Zenith  of  the  two  Places 

from 
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whence  and  to  which  fhe  is  bound.  But  this  from 
Method  is  not  practicable  at  Sea,  tho  the  nearer 
a  Ship  can  keep  to  it,  the  better.  See  Sir  Jonas 
Moor\  Navigation.  . 

GREE,  from  the  French  Word  G>e,  figmhes  in 
our  Law,  Contentment  or  Satisfaction.  Thus 
in  2  R.  2.  c.  15.  to  make  Gree  to  the  Parties,  is  to  i 
give  them  Contentment  or  Satisfaction  for  an 
Offence  done  to  them.  So  in  25  E.  3.  c.  1 9.  Tis 
appointed  that  Judgment  {hall  be  put  in  Difpenie, . 
Till  Gree  be  made  to  the  King  of  his  Debt.  Hence 
Agree.  Agreement,  &c.  .  I 

GREGARIOUS  Birds  are  fuclias  do  not  live 
folitarily,  but.  aflociate  in  Flights  or  Coveys,  a 
great  many  together  in  Company.  r 
‘  GREUT,  is  the  Miners  Word  for  the  Earthy 
Part  of  what  they  dig  up,  and  which  hath  no 
Mine  or  Oar  in  it,  but  is  peculiar  to  each  parti¬ 
cular  Load  •  i.e.  l'uch  a  Load  hath  luch  a  co¬ 
loured  Great.  The  common  Earth,  which  is  the 
loofe  Mold  above  the  Shelf,  in  which  find  the 

Shoad ,  they  call  Deads.  '  . 

GROOVE,  is  the  Shaft  orPaliage  into  the 
Lead  Mines,  and  by  which  they  draw  up  their 
Oar. 

GROSSE.  Formerly  a  Villain  in  Grofs,  was 
fucli  a  fervile  Perfon  as  was  not  appendant  or 
annex’d  to  the  Land  or  Mannor,  and  to  go  along 
with  the  Tenure  as  an  Appurtenance  of  it ;  but 
was,  like  the  other  Perfonal  Goods  and  Chattels 
of  his  Lord,  at  his  Lords  free  Pleafure  and  Dii- 
pofal.  And  thus  Advoufinin  G rofs, is  diftinguiiE’d 
from  Advoufon  Appendant. 

GROTESQUE,  or  Grotefia^  Work,  is  the  fame 
with  what  is  fometimes  call’d  Antick  ;  being  a 
Confus’d  Compoiure  of  Figures  of  different  Na¬ 
tures,  Sexes,  C 7c.  and  ulually  of  filch  Fancies 
as  are  not  any  where  really  exiffing  in  Rerum 
Natura. 

GROUND  Plates ,  in  Archite&ure,  are  the 
outermoff  Pieces  of  Timber  lying  on  or  near  the 
Ground,  and  framed  into  one  another  with  Mor- 
tefles  and  Tennons :  In  thele  alfo  are  Mortefles 
made,  to  receive  the  Tennons  of  the  Joifis ,  the 
Summer,  and  Girders ;  and  fometimes  the  Trim¬ 
mers  for  the  Stair-Cale  and  Chimney- Way,  and 
the  Binding  Joirts. 

GROUPPE,  in  Painting  or  Sculpture,  is  a 
Knot  or  feparate  Collection  of  Figures,  which 
appear  to  have  lome  plain  Connexion  with,  or 
Relation  to  one  another,  by  the  Defign  of  the 
Piece. 

GUARD,  in  the  Military  Art,  fignifies  a 
Duty  or  Service  paid  by  the  Soldiers,  to  fecure 
the  Army  or  Place  from  the  Surprizes  and  Efforts 
of  the  Enemy ;  and  of  this  there  are  leveral 
Kinds  :  As,  1.  The  Main  Guard  ;  which  is  that 
from  whence  all  other  Guards  are  detach’d: 
Thofe  who  are  to  mount  the  Guard,  meet  at 
the  refpeCtive  Captains  Quarters,  and  are  carried 
from  thence  to  the  Parade ;  where,  after  the 
Whole  Guard  is  drawn  up,  the  Small  Guards 
are  detach’d  for  the  Pop  and  Magazines ;  and 
then  the  Subaltern  Officers  throw  Lots  for  their 
Guards  ;  and  are  commanded  by  the  Captain  of 
the  Main  Guard.  2.  Advance  Guard ,  is  that 
Party  of  Horle  or  Foot  which  march  before  a  Bo¬ 
dy,  to  give  Notice  of  approaching  Danger. 
When  an  Army  is  upon  their  March,  the  Grand 
Guards  which  ihould  mount  that  Day,  lerve  as 
Advance  Guards  to  the  Army.  That  imall  Bo¬ 
dy  alio  of  1 2  or  16  Horle,  which  are  polled 


under  a  Corporal  or  Quarter-maffer  before  the 
Grand  Guard  of  a  Camp,  are  called  the  Advance 
Guard.  3.  Grand  Guard ,  are  3  or  4  Squadrons  » 
of  Horfe  commanded  by  a  Field  Officer,  and 
ported  before  the  Camp,  on  the  Right  and  Left 
Wing,  towards  the  Enemy,  for  the  Security  of 
the  Camp.  4.  In  a  Camp  alio  every  Battalion 
ports  a  imall  Guard,  commanded  by  a  Subaltern 
Officer,  about  100  Yards  before  its  Front;  and 
this  is  call’d  the  Quarter  Guard.  As,  5*  *hat 
fmall  Guard  of  Foot  which  a  Regiment  of  Horle 
mounts  in  the  Front  of  the  Regiment,  under  a 
Corporal,  is  call’d  the  Standard  Guard.  I  here 
is  alfo,  6.  The  Picquet  Guard ,  which  is  a  good 
Number  of  Horfe  and  Foot,  which  keep  them- 
felves  always  in  a  Readinefs  in  caie  of  an 
Alarm  :  The  Horfe  are  laddled,  and  the  Riders 
booted,  all  the  while  ;  and  the  Foot  draw  up  at 
the  Head  of  the  Battalion  at  the  Beating  of  the 
Tattou ;  but  afterwards  return  to  their  Tents, 
where  they  are  in  a  Readinefs  to  march  upon  any 
fudden  Alarm.  This  Guard  is  to  make  Reiiffance, 
in  caie  of  an  Attack,  ’till  the  Army  can  get 
ready. 

GUARDIAN  of  the  Spiritualities ,  is  he  that 
colleds  the  Spiritualities  of  any  Bifhoprick  du¬ 
ring  the  Vacancy  of  that  See.  The  Dean  and 
Chapter  of  Canterbury  are  Guardians  of  the  Spiritu¬ 
alities  for  the  whole  Dioceie  and  Province,  du¬ 
ring  the  Vacancy  of  that  Archbifhoprick. 

GUERITE,  in  Fortification,  is  a  imall  Tower 
of  Wood  or  Stone,*  plac’d  ulually  on  the  Point 
of  a  Bartion,  or  on  the  Angles  of  the  Shoulder, 
to  hold  a  Centinel,  who  is  to  take  care  of  the 
Ditch,  and  to  watch  out  again!!  Surprizes. 

GULE  of  Augujl ,  is  the  Day  of  St  Peter  ad 
Vtncules,  celebrated  formerly  and  now  on  the 
firrt  of  Auguj}.  See  Hojpinian  de  Origine  Fefio- 
rum ,  Fol.  85. 

GUN  Powder.  The  wonderful  Exploiion  of 
this  mifehievous  Compofition  (when  it  is  kindled) 
feems  to  a  rife  from  hence:  That  the  Sulphur  and 
Coal-durt  being  Bodies  very  quickly  let  on  Fire, 
they  do  very  lvviftly  accend  the  Nitre ;  whole 
Spirit  being  thereby  rarified,  breaks  out  with  a 
violent  Explofion,  like  the  heated  Vapour  of 
Water  out  of  an  Tiolipile.  The  Sulphur  alfo 
being  of  a  volatile  Nature,  is  it  left  alio  conver¬ 
ted  into  Vapour,  and  fo  encreaicsthe  Exploiion  ; 
and  that  Part  of  it  which  is  of  an  Acid  Nature, 
(as  that  Spirit  which  they  call  Oil  of  Sulphur 
per  Campanam )  upon  the  Accention,  breaks  out, 
and  entring  into  the  fix  d  Body  of  the  Nitre, 
looiens  and  lets  out  its  latent  Spirit  alio,  hereby 
producing  a  yet  much  greater  Fermentation  and 
Heat. 

And  if  you  mingle  Salt  of  Tartar  with  Gun- 
Powder,and  let  that  Mixture  be  gradually  heated 
’till  it  come  to  take  Fire,  the  Exploiion  will  be¬ 
come  much  more  quick  and  violent;  and  this 
can  arife  from  no  other  Cauie  than  from  the 
Adion  of  the  Vapour  of  the  Gun-Powder  on 
the  Salt  of  Tartar.  By  what  Means  the  fmall 
Particles  of  Bodies  do  a<5t  upon  one  another  with 
this  Iminenle  Violence,  you  will  find  under  the 
Word  Attraction. 

GUN -Room,  in  a  Ship,  is  the  Appartment  un¬ 
der  the  Great  Cabin;  where  the  Mailer  Gunner 
and  his  Crew  rendezvous,  get  ready  their  Car¬ 
tridges,  &c.  and  do  all  Things  belonging  to  their 
Buiineis. 
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■  GUNTERS  Ltne,  Defigningm  this  Volume, 
the  Delcriptiqn  and  Ufe  of  the  common  Scales, 
Rules,  and  other  Mathematical  Inftruments;  I 
lhali  now  give: you  the  Conftitution  and  Ufe  of 
this  Famous  Line.  Provide  a  Ruler  ot  any  Me¬ 
tal,  Wood,  &c.  that  is  proper,  of  any  Length, 
(the  larger  the  better)  and  according  to  the  de¬ 
igned  Length  of  your  Line  of  Numbers,  divide 
a  Line  of  the  fame  Length  into  ioooo  equal 
Parts ;  and  then  haring  Recourfe  to  a  Table  of 
Logarithms,  take  off  from  the  faid  Scale  the 
Artificial  or  Logarithmic  Numbers  anfwering 
to  the  Divifion  of  your  intended  Line,  (omitting 
the  Index  or  CharaCieriftick)  and  theie  Diftances 
will  graduate  your  Line  of  Numbers,  and  di¬ 
vide  it  into  its  Primes ,  Tenths ,  Centefms ,  &c. 

For  the  firft  eminent  Nine  unequal  Parts, 
which  have  the  Nine  Digits  annex’d,  are  call’d 
Primes ;  and  the  Subdivisions  of  thole  into  Ten 
Idler  Parts  are  called  Tenths ;  each  Tenth  is  divi¬ 
ded,  or  fuppofied  to  be  fo,  into  Centefms ;  and 
thole  Centefms  into  Millains ,  as  Mr.  Wingate  cajls 
them.  Numeration  therefore,  as  they  call  it,  on 
the  Line  will  be  very  eafy  ;  and  you  may  know 
r-eadily  how  to  find  the  Point  exprelfing  any 
Number  of  not  above  4  Places  on  it.  Suppole 
the  Number  were  4867 ;  The  Figure  4,  on  the 
Line,  exprefles  the  Place  of  4000 ;  thence  accoun¬ 
ting  8  Tenths  further  to  the  Right  Hand,  you 
will  have  the  Place  of  4800;  and  in  the  next 
Tenth,  reckoning  forward  fix  Subdivifions,  you 
will  have  the  proper  Point  for  4860  ;  and  then 
in  the  next  Centefm,  taking  or  gueffingat7,  (and 
Practice  will  make  this  eafy)  you  will  find  the 
Point  (nearly)  for  4867. 

But  if  your  Number  had  been  but  of  3  Places, 
as  486 ;  then  the  Digit  figure  4  on  the  Line 
would  only  have  reprefented  400.  And  if  it  had 
been  but  of  two  Places,  or  a  fingle  Figure,  the  Fi¬ 
gure  4  on  the  Line  would  have  been  40,  or 
barely  4  Unites  accordingly.  Tis  plain  alfo, 
that  any  Decimal  Fractions  and  Unfixt  Numbers 
will  be  reprefented  on  the  Line  as  eafy  as  Whole 
Numbers,  Regard  being  only  had  to  the  Point  or 
Line  of  Separation. 

Prob.  I.  Two  Numbers  being  given ,  to  find  a 

Third  or  Fourth  Geometrical  Proportion. 

The  Line  being  nothing  but  a  Series  of  Loga¬ 
rithms  or  Artificial  Numbers  in  an  Arithmetical 
Proportion  ;  ’tis  plain,  if  the  Compares  be  ex¬ 
tended  from  the  firft  Term  to  the  lecond,  the 
fame  Diftance  will  reach  from  the  3d  to  the  4th, 
from  the  4th  to  the  5th,  and  fo  on  continually  • 
only  you  mud  turn  the  Leg  forward  when  a 
greater  Term  is  requir’d,  and  backward,  or  to¬ 
wards  the  Left  Hand,  when  the  proportional 
Term  requir’d  is  to  be  lei’s ;  as  common  Senie 
will  direct,  Thus  if  the  Two  Numbers  had 
been  10  and  12,  the  Third  Proportional  forward 
would  be  14.4,  and  backward  8.3,  &c.  So  that 
all  Queftions  in  any  Practical  Art,  where  l’uch 
kind  of  Proportionals  are  requir’d,  may,  you  fee, 
eafily  be  wrought  by  the  Gunters  Line. 

Prob.  IT.  To  multiply  or  divide  one  Number  by 

another. 

Since  in  all  Multiplication,  As  1  is  to  the  One 
Factor  ; ;  So  is  the  Other,  to  the  Product:  And 


fince  in  all  Divifion,  As  the  Divifor  is  to  Uni¬ 
ty  : :  So  is  the  Dividend  to  the  Quotient.  Ei¬ 
ther  of  thefe  Rules  may  be  eafily  wrought  by  the 
Line  of  Numbers,  fince  ’tis  only  finding  a  4th 
Proportional  t<p  Tliree  Terms  given.  The  Extent 
of  the  Compares  therefore,  from  1  to  the  Multi¬ 
plier,  will  reach  forward  in  Whole  Numbers 
from  the  Multiplicand  to  the  Product :  And  the 
Extent  from  the  Divifor  to  Unity,  will  reach 
from  the  Dividend  to  the  Quotient.  If  either 
or  both  Numbers  be  Decimal  Fractions,  the  Na¬ 
ture  of  the  ProduCt  or  Quotient  mult  he  deter¬ 
mined  by  the  Rules  given  about  managing  of 
fuch  Fractions ;  but  the  fame  Figures  will  be 
found  by  the  Line,  let  the'Nature  or  Value  of 
the  Numbers  be  what  it  will.  N.  B.  How  ma¬ 
ny  Places  muft  be  in  the  ProduCt  or  in  the  Quo¬ 
tient,  may  be  difeovered  eafily  by  the  Rules  of 
Common  Arithmetick,  and  confequently  to 
what  ExaCtnefs  you  muft  endeavour  to  go  in  the 
Line. 

Prob.  III.  Three  Numbers  being  given,  to  find  a 
Fourth  in  a  Duplicate  Ratio  or  Proportion. 

This  relates  to  the  Proportion  of  Surfaces  and 
Areas,  which,  yivhen  Similar  Figures,  are  in  a 
Duplicate  Ratio  of  their  Homologous  Sides. 
Let  the  Diameter  of  a  Circle  be  j  4  Inches,  and 
its  Area  154;  What  is  the  Ar,ea  of  a  Circle,  wdiofe 
Diameter  is  28  ? 

Extend  the  Compares  from  14  to  28  ,*  that 
hxtent  will  reach  from  1 54  tp  308,  and  thence  to 
616,  the  Area  requir’d. 

Prob.  IV.  To  Three  Numbers  given ,  to  find  a 
Fourth  in  aTripli.cate  Proportion . 

This  relates  to  Solids,  and  their  Proportion  to 
Lines. 

Let  the  Diameter  of  an  Iron  Bullet  be  4  In¬ 
ches,  and  its  Weight  9  lb.  What  will  a  Bullet 
weigh,  whofe  Diameter  is  as  much  more  ?  vie. 

8  Inches  ? 

The  Extent  of  the  Compares  from  4  to  8,  ap¬ 
plied  to  9,  and  turn’d  three  Times,  will  at  la  ft 
fall  on  72,  the  Weight  fought. 

Prob.  V.  To  find  a  Mean  Proportional  between 
any  Two  Numbers  given  :  As  fuppofe  between  8 
and  32. 

Extend  the  Compares  from  8  in  the  Left  Hand 
Part  of  the  line,  to  32  in  the  Right ,  and  then 
bifeCi  that  Diftance  ;  the  half  fhall  reach  either 
from  8  to  16  forward,  or  from  32  to  16  back¬ 
ward. 


Prob.  VI.  To  find  Two  or  more  Mean  Proportionals 

between  two  Numbers  given. 

Divide  the  Diftance  between  the  two  Numbers 
into  a  Number  of  equal  Parts,  which  fhall  ex¬ 
ceed  the  Means  required  by  one;  (  as  if  2  are  re¬ 
quired  into  3,  if  3  are  required  into  4,  &c.)  So 
lhall  the  Feet  of  the  Compares,  when  turned 
from  either  of  the  Numbers  towards  the  other, 
mark  out  the  middle  Proportionals  required. 


Prob. 


GUN  ♦  GUN 


PROBLEM  VII. 

To  ExtraSl  the  Square  poot  of  any  Number. 

Bifledt  the  Diftance  between  j  on  the  Scale, 
and  the  Point  which  reprefents  the  Number ; 
and  the  Half  being  fet  from  i,  will  give  the 
Point  reprefenting  the  Root. 

PROBLEM  VIII. 

For  the  CubicJ^fyot,  or' that  of  any  Higher  Power. 

You  muft  Divide  the  Diftance  on  the  Line  be¬ 
tween  i  and  the  given  Number,  into  as  many 
equal  Parts  as  the  Index  of  the  Power  expreffes  ; 
and  one  of  thofe.  Parts  fet  from  i,  on  the  Line, 
will'  find  rhe  Point  reprefenting  the  Root  re¬ 
quir’d.  Thus  if  the  Cubick  Root  of  1728  were 
requir’d:  Divide  the  Diftance  between  1  and 
1728  into  three  equal  Parts,  (3  being  the  Index 
of  the  Cube  or  Third  Power)  and  one  of  thofe 
fet  from  1  forward  ,  will  find  1 2  the  Root 
fought. 

N.  B.  Only  obferve  to  Point  the  Number  whofe 
Root  is  to  be  Extra&ed  (as  in  Extradlion  of 
Roots  in  Common  Arithmetick)  and  then, 
if  the  laft  Point  fall  on  the  firft  Figure  of 
the  Number;  the  former  Way  of  accoun¬ 
ting  on  the  Line  will  do  :  But  if  the  laft 
Point  fall  on  the  fecond  Figure  or  Place  in 
the  Number  (reckoning  from  the  Lefti 
Hand  towards  the  Right ;)  then  account 
the  whole  Length  of  the  firft  Line  of 
Numbers  in,  and  carry  the  Account  on  in 
the  Second :  As  fuppofe  the  Root  of  36 
were  requir’d  ;  begin  to  take  the  3  6  from 
the  firft  1  on  the  Left  Hand  in  the  Line,  and 
account  the  3  6  on  in  the  fecond  Line  ;  and 
then  half  that  Diftance  being  fet  from  the 
firft  1 ,  will  reach  to  6  the  Root  in  either 

the  firft  or  fecond  Line.  So  alfo  if  the 

•  • 

Square  Root  of  1440  had  been  fought: 
Account  the  whole  firft  Line  for  your  firft 
1000;  and  then  the  440  on  in  the  Tenths 
between  the  fecond  1  and  2  :  So  will  half 
the  Diftance  between  the  firft  1  and  that 
Point,  reach  from  1  to  near  38  in  either 
Line. 

PROBLEM  IX.  . 

For  the  Vfe  of  the  Line  in  Trigonometry:  See 

that  Word. 

The  Ufe  in  Superficial  Meafiure. 

PROBLEM  X. 

Having  the  Diameter  of  a  Circle ,  to  find  the  Cir- 1 

cumference.  | 

Extend  the  Compaffes  from  1  to  the  Number 
exprefling  the  Diameter  ;  and  then  the  fame 
Extent  will  reach  from  3.141  to  the  Circum¬ 
ference. 
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PkOBLEM  XI: 

Having  the  Diameterttofind  the  Superficial  Content „ 

The  Extent,  as  before,  from  1  to  the  Diame¬ 
ter  being  found,  fet  it  twice  from  the  Point  of 
.7854  on  the  Line,  and  then  it  will  reach  to  the 
Number  exprefling  the  Area. 

PROBLEM.  XII. 

; 

The  Breadth  of  a  Pc £1  angle  being  given  in  Inch - 
Meafure,  and  the  Length  in  Foot-Meafure,  to 
find  the  Area  in  Feet. 

Extend  the  Compaffes  from  12  on  the  Line 
to  the  Breadth  in  Inches^  and  that  will  reach 
from  the  Length  in  Feet, to  the  Area  in  SquareFeet. 

PROBLEM  XIII. 

The  Length  and  Breadth  being  given  in  Foot -"Me  a* 
fure ,  to  find  the  Area  in  Yards. 

The  Extent  from  9  to  the  Breadth ,  will  reach 
from  the  Length  to  the  Area  in  Yards. 

PROBLEM  XIV. 

To  find  the  Area  in  Jingle  Perches . 

The  Extent  from  16.5,  to  the  Breadth ,  will 
reach  from  the  Length  to  the  Content  in  Perches  .* 
And  the  Extent  from  1 60  to  the  Breadth ,  will 
reach  from  the  Length  to  the  Content  in  Acres,  (3c. 

The  Ufe  in  Solid  Meafure. 

PROBLEM  XV. 

The  Depth  and  Breadth  of  a  Bight- angled  Parallelo ■» 
piped  being  given  in  Inch-Meafure,and  the  Length 
in  Foot-Meafure ,  to  find  the  Content  in  Feet. 

The  Extent  from  1 2  to  the  Breadth  and  Depth 
in  Inches,  being  twice  repeated  from  the  Length 
in  Feet,  will  reach  to  the  Content  in  Feet.  If 
the  Parallelopiped  be  Oblique-angled,  you  muft: 
find  a  Mean  Proportional  between  the  Breadth 
and  Depth  :  And  then  the  Extent  from  1 2  to  the 
Mean  Proportional  being  twice  repeated  from  the 
Length  in  Feet,  will  reach  to  the  Content  in  Feet. 

PROBLEM  XVI. 

To  find  the  Solidity  if  a  Cylinder ,  whofe  Bafe  and 
Length  is  given. 

The  Extent  from  r  to  the  Bafe,  will  reach 
from  the  Length  to  the  Sblid  Content. 

PROBLEM  XVII. 

Having  the  Diameter  of  a  Sphere ,  to  find  its  Sur{ 
face  and  Solidity. 

The  Extent  from  •  1  to  the  Diameter,  repeat 
twice  from  the  Point  of  3.142,  and  that  will 
reach  to  the  Number  exprefling  the  Surface  : 
And  if  you  repeat  the  Extent  from  t  to  the  Dia- 

F  f  f  meter? 
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meter,  three  times  from  .5258  on  the  Line,  that 
will  reach  to  the  Solid  Content  requir  d. 

Its  Ufe  in  Inter  eft  and  Annuities. 

PROBLEM  XVIII. 

To  find  what  any  Sum  will  encreafe  at  6  per  Cent. 
Intercft  upon  Intereft ,  if  forborn  a  certain  Time. 
Suppofe  273  1.  for  5  Tears. 

Extend  the  Compares  from  100  to  106,  and 
then  repeat  that  Diftance  five  times  from  273>  f° 
will  the  Point  at  laft  fall  on  402.1,  or  402  /. 
2  s.  which  is  the  Principle  and  Intereft  requir’d. 

"*  PROBLEM  XIX.  i 

• 

A  Sum  of  Money  being  due  for  a  Time  to  come,  to 
finow  what  'tis  worth  in  ready  Money. 

This  is  the  Reverfe  of  the  Laft. 

PR  O  B  L  E  M  XX. 

A  Tearly  pent  or  Annuity  being  forborn  for  a  Term 
of  Tears ,  to  find  what  the  Arrears  will  amount 
to,  at  the  Hate  propofed. 

As  fuppofe  a  Rent  or  Annuity  of  12  /.  per  Ann. 
were  forborn  fixteen  Years  j  What  will  the  Ar¬ 
rears  amount  to  at  the  Rate  of  8  l.  per  Cent. 
Intereft  ? 

Firft  find  the  Principal  anfwering  to  12/.  by 
faying,  If  8  /.  hath  100/.  for  its  Principal,  what 
will  12/.  have  ?  Anfwer,  150/.  Then  I  find 
(by  Probl.  18. )  that  150 /.  being  forborn  fix¬ 


teen  Year,  amounts,  at  8 /.  per  Cent.  10513.9, 
or  513/.  18  s.  Out  of  which  deducting  150/. 
the  Principal  anfwering  to  the  Annuity  given, 
there  remains  363  /.  1 8  s.  the  Sum  of  all  the  Ar¬ 
rears  requir’d. 

PROBLEM  XXI. 

To  know  what  Annual  Hent  or  Annuity  is  worth  in 
Heady  Money. 

Find  (  by  the  Precedent )  the  Value  of  the 
Arrears  at  the  End  of  the  Term  propofed  j  and 
then  (by  Probl.  1 9.)  what  thofe  Arrears  are  worth 
in  Ready  Money  ;  and  that  will  be  the  requir’d 
Price  or  Value  of  the  propofed  Rent  or  Annuity  ; 
v.  gr.  I  find  the  Arrears  of  nl.  per  Ann.  at  fix¬ 
teen  Years  end,  and  at  8  /.  per  Cent,  amount  to 
363  /.  18  s.  And  I  find  (by  the  i  9rh  Probl. )  that 
the  faid  Sum  is  worth  in  Ready  Money  106/.  4/. 
And  conlequently  1  conclude  that  the  Leafe  or 
Annuity  propofed  is  worth  in  Ready  Money  (af¬ 
ter  8  l.  per  Cent.)  1 06  /•  4  s. 

If  the  Term  of  the  Annuity  don’t  commence 
prefently,  but  fuppofe  at  five  Years  hence  or  to 
come,  then  you  muft  find  what  the  Arrears  for 
all  '"hat  Time  are  worth  in  Ready  Money  ;  that 
is,  what  they  are  worth,  when  forborn  in  this 
Inftance  for  twenty  one  Years.  The  Anfwer  is, 
72  /,  6  s. 

GUTS  :  See  Inteftines. 

GT  fY  Hope  :  See  Guy, '  in  Vol.  I. 

GWAIF ,  the  fame  with  PVaif ;  i.  e.  fuch 
Goods  as  Felons  when  purfued,  caft  down  and 
leave  in  the  High-Way  ;  which  become  a  For¬ 
feiture  to  the  King  or  Lord  of  the  Mannor,  un- 
lefs  the  Right  Owner  legally  claim  them  within 
a  Year  and  a  Day. 
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ABENTES  Homines  ,  Fxjling-Men  5  as  . 
they  are  call’d  in  a  Charter  of  Cenulph  ! 
King  of  the  Mercians ,  Anno  821.  Du 


Frcfne  will  have  thefe  to  be  no  more  than  Divites, 
Rich  Men  :  But  no  doubt  the  Word  implies  a 
ftridter  Sence  ;  and  fignified  either  the  King’s  ! 
Guard  or  Retinue,  which  were  at  the  King’s 
Plealure  to  be  Fcajling-Mcn,  or  plentifully  enter-  j 
rained  at  the  Houfes  of  his  Tenants  :  Or  rather, 
thofe  Old  Servants  which  were  commended  to 
the  Religious  by  the  King ;  and  fo  faflned  on 
them  for  Corrodies,  or  Maintenance  for  Life.  Some  j 
think  that  they  were  only  Pledges  and  Sureties , 
or  Friburghs ;  which  under  their  Chief  or  Princi¬ 
pal  Ty  thing  Man,  were  to  keep  the  King’s  Peace, 
and  to  be  accountable  for  the  Breach  of  it. 

HABITATION,  in  the  Civil  Law,  is  the 
Term  for  one  of  the  Perfonal  Services,  by  which 
a  Man  hath  a  Right  to  live  in  the  Houfe  of  ano-  ! 
ther  without  Prejudice  to  the  Propriety  j 

HADBOTE,  was  a  Recompence  made  for  the 
Violation  of  Holy  Orders,  or  Violence  offer’d  to  ’ 
Perfons  in  them. 

HAIL.  Dr.  tVallis  in  a  Letter  from  Oxon  to 
the  Secretary  of  the  Royal  Society,  and  Printed 
in  the  TranfaHions,  obferves  that  Hail  is  very  ! 
often  an  Attendant  on  Thunder  and  Lightning ; 

(  of  which,  fee  Thunder  in  this  Volume. )  And 
ns  well  known,  that  in  our  artificial  Congelati¬ 
ons,  a  Mixture  of  Snow  and  Nitre,  or  even  com¬ 
mon  Salt, will  caufe  a  very  fudden  Congelation  of 
Water.  Now  the  fame  in  the  Clouds  may  caufe 
Hail-Stones  5  and  the  rather,  becaufe  not  only  in 
fome  prodigioufly  great,  but  alfo  in  common 
Hail-Stones  there  feems  fomewhat  like  Snow  ra¬ 
ther  than  Ice,  in  the  midft  of  them.  And  as  to 
thofe  very  large  Haii-Stones ,  weighing  ~  or  \  of 
a  Pound  ;  by  the  violence  of  their" Fall  ,’tis  mani- 
feft  they  muft  have  defcended  from  a  great  Height : 
And  tho’  perhaps  in  their  firffc  Concretion,  or 
Congelation,  their  Bulk  might  be  but  of  the 
moderate  Size  of  common  Hail,  yet  in  their  long 
Defcent,  if  the  Medium,  through  which  they  fell,  J 
were  alike  inclined  to  Congelation,-  they  might 
receive  a  great  Acceflion  to  their  Bulk,  by,  per¬ 
haps,  many  of  them  coalefcing  and  incorporating 
into  one ;  as  in  that  ftrange  Shower  of  Hail  in 
December  1672.  whereof  there  hung  on  the  Trees 
a  great  deal  in  the  form  of  Icicles,  of  a  Foot  or 
more  in  length.  \ 

HAILW ORKFOLK  ;  i.  e.  Holy  Work-folk, 
or  People  who  hold  Lands  for  the  Service  of  Re¬ 
pairing  or  Defending  fome  Church  or  Sepulchre  : 
For  which  pious  Labours  they  were  excufed  for¬ 
merly  from  Feudal  and  Military  Services. 

HALF  -Bloom,  is  the  Term  for  a  round  Mafs  of 
Metal,  which  comes  out  of  the  Finery  in  all  Iron¬ 
work  :  See  Iron. 

HALF -Tangent- Lines  :  See  Scale. 

HALF -Tongue,  or  Party  Jury,  is  a  Jury  em- 
panell’d  in  a  Caufe  where  a  Stranger  is  a  Party  ; 
whereof  the  one  Part  confifts  of  Denizens,  the  o- 
ther  Half  of  Strangers  :  And  the  fame  is  ufed  in 
Pleas,  where  one  Party  is  a  Denizen,  the  other 
a  Stranger.  This  way  of  Tryal  was  firft  Ena¬ 
cted  by  a  Statute  of  Edward  the  Third. 
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HALLAGE,  is  a  Feedue  for  Cloths  brought 
for  fale  to  Blackwell -Halliu  London  ;  and  alfo  the 
Toll  that  is  due  to  the  Lord  of  a  Fair  or  Market, 
for  fuch  Goods  as  are  vended  in  the  Common 
Hall  of  the  Place. 

HALO.  Mr.  Hugens  (  vid.  Philcfcph.  Tranf. 
N.  60.)  ^endeavours  to  account  for  the  Appearance 
of  Halo  s,  or  Circles  round  the  Sun,  thus :  That 
they  are  formed  by  fmall  round  Grains  of  a  kind  of 
Hail  made  up  of  two  parts  3  one  of  which  is  opake 
and  inclofed  in  the  other, which  is  tranfparentjand 
the  lame  way  he  accoun  ts  for  theP  arhelia-,or\\y  there 
he  imagines  that  the  Icy  Grains  are  of  an  oblong 
Figure,  and  rounding  at  the  Ends  like  Cylinders 
with  round  convex  Tops.  Where  fome  of  thefe 
Cylinders  are  in  an  ered  Pofition,  the  Circle 
they  form  will  be  white,  and  is  caufed  by  the 
Reflexion  of  the  Rays  of  the  Sun  on  the  Surface 
of  thefe  Cylinders.  He  proceeds  afterwards  to 
account  for  the  colour  d  Halo's  and  Parhelia  from 
the  fame  Hypothefis,  and  produces  an  Experi¬ 
ment  of  a  Glais  Cylinder  of  a  Foot  long,  and 
having  within  an  Opake  Kernel  (  which  wras  a 
Cylinder  of  Wood  )  and  the  ambient  Space  was 
filled  with  Water  :  Which  Cylinder  being  ex- 
poled  to  the  Sun,  and  the  Eye  difpofed  in  proper 
places,  the  feveral  fucceflive  Reflexions  and  Re¬ 
fractions  necelfary  to  produce  fuch  Effeds  did 
plainly  appear. 

HALY-MOTE  (  alias  Healge-mote  )  a  Word 
retain’d  in  Ilerefordjhire  to  this  Day  for  a  Court- 
Warren.  It  may  fignifie  a  Convention  of  Citi¬ 
zens  in  their  Court-Hall  •  or,  a  Holy  or  Ecclelia- 
ftical  Court.  Covpel  s  Intcrpr, 

HAMBLING,  or  Hamellmg  of  Dogs,  is  the 
fame,  in  the  Laws  of  the  Foreft,  as  Expedita- 
ting  .  And  Manwood  faith,  Canutus,  in  Can.  1. 
calls  the  Lawing  of  Dogs  Genufcifjio ,  Ham-Jlrzn- 
ging. 

HAMMER.  Befidesthe  Sledges ,  or  large  Ham¬ 
mers,  ufed  by  Smiths,  there  is,  1.  The  Hand- Ham¬ 
mer,  which  is  us’d  by  the  Smith  at  the  Forge 
with  one  Hand.  Its  Edge  is  call’d  the  Pen  •  and 
the  other  part  of  the  Head  the  Face  ;  and  the 
Hole  for  the  Handle  is  call’d  the  Eye.  2.  The 
Revetting -Hammer,  chiefly  us’d  for  rivetting  or 
fetting  ftrait  cold  Iron  •  or  for  crooking  of  Imall 
Work  ;  but  ’tis  feldom  us’d  at  the  Forge.  For 
the  Smith  s  larger  Hammers,  fee  Sledpe .  & 

HAMPER  :  See  Hanaper. 

HAMSUKEN  Haimfuken,  Hbmefoken,  is  the 
1  crm  in  Scotland  for  the  Crime  of  Him  that  vio*' 
lently  Alfaulteth  a  Man  in  his  own  Houfe  *  And 

OUl7£?^COlds  Cal1  BurSiary  Hamfocne. 

mxTorcV  Clerk  of  the  Hanaper. 

-im  aShlP)  Falls  or  Defcents 
of  the  Fife- Rails,  which  are  placed  on  Banifters 

on  the  Poop,  Quarter  Deck,  &c.  down  to  the 
Gangway. 

HANSES  in  Architedure  are  the  Ends  of  El¬ 
liptical  Arches  ;  and  thefe  are  the  Arks  of  fmai- 

ler  Circles  than  the  Scheme  or  Middle  part  of  the 
Arch. 

HANDBOROW ,  is  a  Surety ,  a  Manual 
Pledge  ;  z.  e,  an  Inferior  Undertaker  ;  as  Head- 
borow  is  a  Superior  or  Chief  Inftrutnent,  Spelman . 

F  ff  2  HAND. 
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HANDGRITH,  was  anciently  the  Word  for 
Peace  or  Protection  given  by  the  King  wit  is 

own  Hand.  .  ,  , 

HaND-HABEND,  is  a  Thief  taken  with  the 

Goods  in  his  Hand,  or  upon  him,  as  we  ay.  _ 

HANGWITE,  according  to  Raftal,  was  a  Li¬ 
berty  granted  to  a  Man  whereby  he  was  cjuit  o 
a  Felon  of  Thief,  hang’d  without  Judgment,  or 

efcap  d  out  of  Cuftody.  .c  . 

HANSE,  is  an  old  Gothic ^  Word,  figmfying 
a  Society  of  Merchants  combin’d  together  for 
the  good  Ufage  and  fafe  PafTage  of  Merchan¬ 
dize  from  Kingdom  to  Kingdom.  This  Society 
was,  and  in  part  is  yet,  endow’d  with  many  large 
Privileges  of  Princes  refpedfively  within  their 
Territories.  It  had  four  principal  Seats  or  States, 
where  the  Almain  or  German  Merchants,  being 
the  Erecftors  of  this  Society,  had  an  Efpecial 
feloufe  :  One  of  which  was  here  in  London  ;  and 
call’d  Gild- Ha  Id  a  Teutonicorum ,  or  among  us 
vulgarly  the  Steel-Yard ,  or  Still-Yard. 

HAPPE,  from  the  French  Happer ,  to  Snatch 
or  Catch,  is  a  Term  us’d  in  our  Law.  As  to 
Happe  the  Pofleftion  of  a  Deed  Pole.  Littleton , 
Fol  8.  To  Happe  the  Rents  ;  as  if  Partition  be 
made  between  two  Parcenors,  and  more  Land 
be  allow’d  to  one  than  to  the  other  :  And  fhe  that 
hath  moft  of  the  Land  charges  it  to  the  other, 
and  file  Happeth  a  Rent,  file  fhall  remain  an  Af- 
fize  without  Specialty.  Cowel. 

HARMONY.  Dr.  Holder  in  his  Difcourfe  on 
this  Subjed,  faith,  That  when  the  Sonorous  Bo¬ 
dy  is  conftituted  of  Parts  folid  or  tenfe,  regular 
and  fit  to  receive  and  exprefs  the  Tremulous 
Motion  of  Sound,  equally  and  fwlftly,  it  will  then 
render  a  certain  even  Harmonical  Tone  or  Tune. 

The  Tune  of  any  Note  is  conftituted  by  the 
Meafure  and  Proportion  of  the  Vibrations  of  the 
Sonorous  Body  ;  *.  of  the  Velocity  of  thofe  Vi¬ 

brations  in  their  R^ecourfes. 

For  the  more  frequent  the  Vibrations  are,  the 
neuter  will  be  the  Tune  ;  and  the  (lower  or  fewer 
they  are  in  the  fame  Time ,  thegr^er  is  the  Tune. 

So  that  any  given  Note  of  a  Tune  is  made  by  one 
certain  Meafure  of  Velocity  of  Vibration  ;  Vi%. 
Such  a  certain  Number  of  Courfes  and  Recourfes 
(  i.  e.  forward  or  backward  Vibrations )  of  any 
Chord  or  String  in  fuch  a  certain  Space  of  Time, 
doth  conftitute  fuch  a  determinate  Tune  :  And 
all  fuch  Sounds  as  are  Vnifons ,  let  them  come 
from  Voice ,  Bell,  Pipe ,  or  String ,  are  made  with 
*  Vibrations  all  equal  to  one  another. 

The  Continuance  alfo  of  the  Sound  in  the  fame 
Tune ,  to  the  End ,  (  as  in  Strings  of  Wire,  which 
being  once  ftruck  will  hold  their  Sound  long  in 
the  lame  Note*)  depends  upon  the  Equality  of 
Time  of  the  Vibrations  from  the  greateft  Range 
till  they  come  to  ceafe  :  As  is  the  known  Pro¬ 
perty  of  Pendulums  ;  And  a  Mufical  String  ftruck, 
is  like  a  Double  Pendulum,  moving  upon  two 
Centres  the  Nut  and  the  Bridge,  and  vibrating 
✓  with  its  greateft  Range  in  the  middle  of  its 
Length,  and  the  Vibrations  equal,  even  to  the 
laft  *  which  muft  make  it  keep  the  fame  Tune  as 
long  as  it  founds.  And  becaufe  it  doth  plainly 
keep  the  fame  Tune  to  the  laft,  the  Vibrations 

^The  Meafures  of  Swiftnefs  of  Vibrations  of  the 
String  or  Chord,  as  hath  been  faid  above,  con- 
ftitutes  and  determines  the  Tunc,  as  to  the  Acute- 
nefs  and  Gravenefs  of  the  Note  which  it  founds  t 


And  the  Lengthningor  Shortningof  the  String  un¬ 
der  the  fame  Tendon,  determines  the  Meafure 
of  the  Vibrations  which  it  makes.  And  thus  Har¬ 
mony  come  sunder  Mathematical  Calculations  of 
Proportions ;  as  to  the  Length  of  the  Chords,  the 
Meafure  ol  the  Time  in  Vibrations,  and  of  the 
Interval  of  Tuned  Sounds.  As  the  Length  of  one 
String  is  to  another  (if  of  the  lame  Matter,  Thick- 
nefs  and  Tendon)  lo  is  the  Meafure  of  the  Time 
of  their  Vibrations.  As  the  Time  of  the  Vi¬ 
bration  of  one  String  to  another,  fo  is  the  Inter¬ 
val  or  Space  of  Acutenefs  or  Gravenefs  of  the 
Tune  of  that  one,  to  the  Tune  of  the  other  : 
And  confequently,  as  the  Length  is,  fo  is  the  de¬ 
terminate  Time,  cceteris  paribus.  Thefe  Vibra¬ 
tions  imprels  a  Motion  of  Undulation  or  Trem¬ 
bling  in  the  Air,  as  far  as  the  Motion  extends, 
of  the  fame  Meafure  with  the  Vibrations. 

And  if  the  Motions  made  by  different  Chords 
are  fo  commenfurate  that  they  mix  and  unite, and 
bear  the  fame  Courfe  altogether,  alternately  or 
frequently  :  Then  the  Sounds  of  thefe  different 
Chords,  thus  mixing,  will  calmly  pafs  the  Me¬ 
dium  and  arirve  at  the  Ear  as  one  Sound,  or  near¬ 
ly  the  fame  ;  and  fo  do  evenly,  Imoothly,  and 
with  pleafure  ftrike  the  Ear;  which  produces 
what  they  call  a  Confonancy  ;  and  from  the  Want 
of  fuch  an  agreeable  Mixture,  Diffonancies  do  a- 
do  a  rife. 

And  as  the  more  frequent  Mixture  or  Coinci¬ 
dence  of  Vibrations  render  the  Concords  general¬ 
ly  fo  much  the  more  perfect;  fo  the  lefs  there  is 
of  Mixture,  the  greater  and  more  harfh  will  the 
Difcord  be. 

From  all  which  *tis  eade  to  fee  the  Reafon  why 
Concords  are  agreeable  and  pleafing  to  the  Ear  ; 
which  is  becaufe  they  unite  in  their  Motions  of¬ 
ten  ;  at  leaft  in  every  lixth  Courle  of  Vibration  ; 
as  is  apparent  from  the  Mufical  Ratio's  by  which 
they  are  conftituted,  which  are  all  contain’d  with¬ 
in  that  Number  of  6. 

Thus  the  Agreement  between  two  or  more 
Vnifons  or  Chords  of  the  fame  Length,  is 
becaufe  the  Vibrations  of  fuch  Sounds  are  equal 
to  Time  and  Meafure,  and  do  joyn  and  unite  in 
every  Courfe  and  Recourfe. 

If  the  the  String  A  be  double  in  length  to  B 
( I  proceed  according  to  the  ufual  Divifion  of  the 
Monochord  )  7.  e.  as  to  2  to  i.  Then  the  Vi¬ 
brations  of  B  will  be  duple  to  thole  of  A,  or 
twice  as  fwift :  And  confequently  if  thefe  Strings 
are  ftiuck  together,  their  Vibrations  will  unite 
alternately  ;  vi%.  at  every  Courfe  crofting  at  the 
Recourfe,  and  give  the  Sound  of  the  Oftave  to 
one  another. 

If  the  Length  ot  A  to  that  of  B,  be  as  3  to  2  : 
Then  reciprocally  their  Vibrations  will  be  as  2 
to  3  ;  and  their  Souuds  will  concord  in  a  Fifth  ; 
their  Motions  uniting  after  every  lecond  Recourfe  ; 
i.  e.  at  every  other,  or  third  Courfe. 

If  A  be  to  B,  as  4  to  3,  they  found  a  Fourth 
together,  and  their  Vibrations  unite  after  every 
third  Recourfe,  or  at  every  fourth  Courfe. 

If  the  Length  of  A  be  to  that  ot  B,  as  5  to  4, 
they  found  a  Ditone  or  Third  Ma/or  ;  and^  their 
Motions  unite  after  every  fourth  Recourle,  or 

at  every  fifth  Courfe.  • 

If  A  be  to  B,  as  6  to  5,  then  they  found  a  Tri- 
hemitone  or  Third  Minor ;  uniting  their  Vibrati¬ 
ons  after  every  fifth  Recourfe ,  and  at  every 
j  fixth  Courfe,  &c. 


And 
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And  thus  by  the  frequency  of  their  being  mix  d 
and  united,  the  Harmony  of  joynd  Concords  in 
Mufick  is  found  lo  very  fweet  and  plealing  ;  the 
Remoter  being  alfo  combined  by  their  Relation 
toother  Concords  be  fides  the  Vnifon.  lh  tfixth 
Major,  which  is  5  to  3  ;  is  within  the  compafs 
of  Ratios  between  1  and  6.  But  the  leffer  Sixth 
(  8  to  5  )  is  beyond  it  ;  but  is  the  Complement 
of  6  to  •>,  to  an  Odlave  ;  and  makes  a  better 
Concord  by  its  Combinations  with  the  Odlave 
and  Fourth  from  the  Unifon  ;  having  the  Rela¬ 
tion  of  a  Third  Minor  to  one,  and  of  aT 'bird  Ma¬ 
jor  to  the  other,  and  their  Vibrations  uniting  ac¬ 
cordingly.  The  Sixth  Major  hath  the  fame  Ad¬ 
vantage. 

HARO,  H.rron,  is  an  Outcry ,  or  a  Hue-and- 
Cry  after  Felons  and  Malefactors  z  See  the  Ori¬ 
ginal  of  this  Cuftom ;  de  Haro  among  the  Normans 
in  La  Coujlume  de  Normandie  far  Mr.  H.  Bafnage, 
Vol.  1.  p.  104.  Perhaps, hence  our  Englijh  Word 
to  be  Hard,  i.  c.  Frighted  ;  and  Harajs'd,  Tired, 

I 

HATCH,  a  Term  in  Mining  :  See  Effay- 
Hatch.  Hatch  is  alfo  us’d  for  a  Crofs-Board 
that  lies  a-thwrart  the  Pafs ,  to  hinder  the  Ore 
from  tumbling  all  at  once  into  the  Coffer  of  a 
S  tamfing- Mi  II. 

HATCHING,  is  a  Term  us’d  in  the  Art  of 
Drawing  or  Defigning  in  Black  and  White;  and 
by  it  is  underftood  a  manner  of  Shadowing  by  a 
continual  Series ,  or  Succeflion  of  many  Lines 
fhorter,  or  longer clofer  or  more  feparate;  ob¬ 
lique,  or  direCt,  according  as  the  Work  re¬ 
quires,  to  render  it  more  or  lefs  enlighten  d. 

HAW,  is  afmall  Quantity  of  Land,  and  ufu- 
ally  fuch  as  lies  near  a  Houfe  :  As  a  Hemf-Hdw 
or  Plat,  a  Bean-Haw  :  And  fome  old  Manufcripts 
fay  that  Haw  is  the  fame  with  Manfto,  a  Dwel- 
ling-Houfe,  as  in  Domefday-Book,  &c. 

HEADS,  is  a  Term  us’d  by  Builders  for  thole 
kind  of  Tiles  which  they  ufe  to  lay  at  the  Eaves 
of  a  Houfe  ;  being  the  full  breadth  of  a  Common 
Tile,  and  but  half  a  Tile  in  length. 

HEAD-BOROW,  fignifies  him  that  is  Chief 
of  the  Frank- Pledge,  and  him  that  had  the  prin 
cipal  Government  of  them  within  his  own  Pledge. 
And  as  he  was  calfd  Head-Borow,  fo  he  was  alio 
call’d  Burrow-Head ,  Bursholder  (  now  Bosholderl ) 
Third-Bcrow ,  Tything-Man ,  Chief-Pledge,  and 
Borow-Elder,  according  to  the  diverfity  of  Speech 
in  divers  places.  This  Officer  is  now  ufually 
call’d  a  Conjlable. 

HEAD  PENCE,  ox  Head-Silver,  was  former¬ 
ly  an  ExaCIion  of  40  /.  or  more,  collected  by  the 
Sheriff  of  Northumberland  of  the  Inhabitants  of 
that  County  every  Third  and  Fourth  Years ; 
without  any  Account  made  to  the  King.  But 
by  23  H.  6.  c.  7.  this  was  clearly  aboliffi’d  for 
ever. 

HEART.  Authors  which  have  treated  about 
this  Mufcle  are  chiefly  Lower  de  Corde,  Bellini  de 
Motu  Cordis ,  and  Boredi  de  Motu  Animalium  ; 
who  accounts  that  the  Force  of  the  Compreffion 
of  the  Heart  to  fqueeze  out  the  Blood  into  the 
Arteries, is  equal  to  that  of  3000  Pound  weight  ; 
and  that  350  Pound  weight  of  Blood  paffes  thro’ 
the  Heart  every  Hour  :  See  Dr.  KfU’s  Animal 
Secretion,  p.  88.  where  you  have  a  good  Attempt 
to  eftimate  the  Quantity  of  the  Blood  in  an  Hu¬ 
man  Body,  its  Velocity,  Cfo 


HEAT.  Great  Bodies  are  capable  of  prefer- 
ving  Heat  for  a  long  while  ;  their  Parrs  mutual¬ 
ly  increafing  one  anothers  Heat.  And  it  may  be, 
that  a  very  great  denfe  and  fix’d  Body,  when 
heated  beyond  fuch  a  degree,  may  emit  Light  fo 
copioufly,  that  by  fuch  Emiifion,  and  by  the  Re¬ 
action  of  its  Light,  and  by  the  Reflexions  and 
RefraCtion  of  the  Ray  s  within  its  hidden  Meatus , 
it  may  come  to  grow  ftill  hotter  and  hotter,  as 
deriving  more  Degrees  of  Heat  by  thole  ways,  than 
it  can  of  Cold  by  any  other  :  And  by  this  means 
itmay  come  to  attain  a  Heat,  like  that  of  the 
Sun  :  For  the  Sun  and  the  fix’d  Stars  feem  only 
vaft  Globes  of  Earth  vehemently  heated  ;  and 
whofe  Heat  is  preferred  by  their  great  Magni¬ 
tude,  and  by  the  mutual  Adlion  and  Re-aCtion 
that  there  is  between  them  and  the  Light  which 
they  emit. 

And  their  Parts  are  preferved  from  evapora¬ 
ting  in  Flame  and  Fume  ;  not  only  by  the  great 
Fixity  of  their  Nature  ;  but  alfo  by  the  mighty 
Weight  and  Denfity  of  the  Atmofphere  which 
environ  them,  which  prefs  them  every  way  with 
a  great  Nifus0  and  condenfe  their  Vapours  and 
Exhalations,  when  ever  they  are  emitted. 

For  we  fee  that  FVater,  but  moderately  heated, 
will  boil  with  violence  when  the  Preffure  of  our 
Atmofphere  is  taken  off  in  the  Exhaufted  Recei¬ 
ver. 

And  a  Mixture  of  Tin  and  Lead,  being  plac’d 
on  a  red-hot  Iron  in  vacuo ,  will  emit  copious 
Fumes,  and  even  fome  Flame,  which  yet  in  our 
Air  will  fcarce  vifibly  fmoke.  Vid.  Qu.  1 1 .  New¬ 
ton.  Opt.  p.  296.  Edit.  Lat. 

Heat  conduces  very  much  to  the  Fluidity  of 
Bodies,  by  leffening  the  Tenacity  of  their  Parts  ; 
for  it  renders  many  Bodies  fluid,  which  other- 
wife  are  not  fo  ;  and  increales  the  Fluidity  of 
Tenacious  Liquors,  as  of  Oyl,  Balfam,  Ho¬ 
ney,  &c.  and  by  the  fame  reafon  leflens  their 
Refilling  Force  :  And  yet  it  doth  not  much  leffen 
the  Refilling  Force  of  Water ;  which  it  mull  do, 
if  that  Force  arife  chiefly  from  the  Attrition  or 
Tenacity  of  its  Parts  ;  and  confequently  it  doth 
not  arife  from  thence,  but  from  the  Vis  Incrtiat 
Materice. 

HEBBER-THEF,  was  formeely  the  Privilege 
of  having  the  Goods  of  a  Thief,  and  the  Tryai 
of  him,  within  fuch  a  Liberty. 

HEBDOMADIUS,  was  formerly  that  Canon 
or  Prebendary  in  a  Cathedral  Church,  which 
had  the  peculiar  Care  of  the  Choir,  and  the  Of¬ 
ficers  of  it,  for  his  own  Week. 

HEDAGlUM,  from  Heda,  a  Hythe ,  Port  or 
Wharf ;  was  formerly  the  Term  for  the  Toll  or 
Cuftom  paid  at  the  Hythe  or  Wharf, &c.  for  Lan¬ 
ding  Merchandize,  Goods,  &c.  From  which 
Toll  or  '  Cuftomary  Duties,  Exemptions  were 
fometimes  granted  by  the  Sovereign  to  fome  par- 
ticvlar  Perfons  and  Societies. 

HEIGHT  or  Altitude  of  the  Eye  in  PerfpeAive, 
is  its  Height  or  Elevation  above  the  Horizontal 
Plane  ;  and  it  is  meafured  by  a  Perpendicular 
let  fall  from  the  Eye  to  that  Plane, 
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HELICOID  Parabola,  or  the  Parabolic 4  Spi- 
ral,  is  a  Curve  which  arifes  from  the  Suppofition 
of  the  Axis  of  the  common  Apollonian  Parabolas , 
being  bent  round  into  the  Periphery  of  a  Cir¬ 
cle,  and  is  a  Line  then  palling  through  the  Ex¬ 
tremities  of  the  Ordinates,  which  do  now  con¬ 


verge  towards  the  Centre  of  the  faid  Circle. 
The  Tangent,  Area,  Length,  and  Flexure  of  this 
Spiral  Curve  is  inveftigated  by  Mr.  J.  Bernoulli 
according  to  the  Method  of  the  Differential  Cal¬ 
culus,  in  a  Difcourfe  on  that  Method  in  the  A3 
Lipf.  for  Jan.  1691.  Thus, 


V. 


* 


Suppofe  the  Axis  of  the  common  Parabola  to  be 
bent  into  the  Periphery  of  the  Circle  B  D  M  \(  in 
F/g.  above  ;)  Then  the  Curve  BFG  NA,  which 
pafles  through  the  Extremities  of  the  Ordinates 
CF>  ^9  (  which  converge  towards  the  Centre 
of  the  Circle  A)  is  what  is  called  the  Helicoid,  or 
Spira!,  Parabola,  or  the  Parabolic 4  Spiral.  And  in 
order  to  the  Inveftigation  of  its  Tangent,  Area, 

't*  and  Flexure  ;  He  fuppofes  AB  —  r, 
B D  MB  —  c.  The  Arch  B  C  —  x,  C  F—y. 


Let  alfo  C  L,  AH,  be  drawn  perpendicular  to 
AC;  and  let  CD  be  an  infinitely  fmall  Arch 
on  part  of  the  Circumference,  fimilar  to,  and 
concentrick  with,  the  little  Arch  G  E. 

The  Nature  of  the  Curve  is  /  x  —  y y  (where 
/  ftands  for  the  Parameter  of  the  Parabola. ) 
Whence,  in  this  Calculus,  d  x  being  the  Fluxion 
of  x,  and  dy  the  Fluxion  of y,  &c.  (See  the  Mar¬ 
quis  l  Hofpital  Analyt.  des  Infiniment petits.)  Idx 
—  iydy  ;  and  dy  :  dx::  l :  iy. 


A  ,  ,  .  4  D  :  A  G  ::  DC  :  G  E 

rirft  then  for  the  Tangent.  It  will  be  ^  _  j  r  dx 


y  dx; 


r  :  r — y  ::  d  x  :  _ 

r 

FE :  E  G  FA  AH  pc  CL 

And  dy  :  r_jff_—ydx  ..  r  .  .  y  .  np±x_—jjj^ 


To  make  a  particular  Application  of  the  Gene, 
ral  Exprelfion  to  the  Curve  propofed  •  Inftead  of 
dy  and  dx,  fubftitute  their  Proportional  l  and  2  y  ; 

Then  will  AH  —  — ■  T  ^  y  ~^~JlLLL  —  (fub- 

ftituting  lx  for  yy  )  .  lll_  __  .  x  . 

r  1  /  ^  3 

and  CL  —  ^»pZ±ll  =  2 , The 

greateft  AH  (  C  L  )  will  be  found,  if  its  Diffe- 
rentials  ~-y  i}  - 

l  r  (or 

4  rydy  —  6yy  dy 

/ r  the  fdifferentials  of  CL) 

be  put  =  o  :  Whence  arifes  y  =  j r  (  a  r  • )  and 

confequently  the  greateft  AH  (CL): 
either  of  them. 


If  the  Parameter 


r  dy 

■ 
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I  —  rr 

~~c  >  viK*  that  the  Appfi. 
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the  ^hoIe  G^umference  be 
the  Radius  it  felf  (as  in  the  prefent  Fig. j  then  the 

greateft  A  H  or  C  L  will  —  J* 

•  iy 

The  greatefi  Angle  m  ;de  by  the  Ordinate  and 
Tangent,  viz.  A  F  H,  or  C  F  L,  is  found,  by 

iyy  , 
- equal  a 


putting  the  Hatio  or  2  rjy 


C  F’ 


Ir 


Maximum  •  that  is,  its  Differential  ^ — llAl 

~  o.  Whence  we  have 7  =+r;  and  confe- . 
quently  —  =  .  But  more  particularly  in 


the 


I 
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the  Hypothecs  of  l  = 


rr 


y  y  ' 

we  have  x  (  —  — — 


cyy  j  _  * 


r  r 


+  cf 


,  CL  c 

and  --  -  =  -T' 

C  F  2  r 


C  0  L  L  A  B^T. 

If  J  touches  the  Curve  in  the  Point  I  ("where 


it  interfe&s  the  F  adius  A  M)  and  cuts  the  Dia¬ 
meter  B  A  Li  produced  in  then  fliall  A  fC  = 
l  the  Periphery. 

Next, 

2.  For  the  Area,  Tis  D  C  -]-  G  E  x  -  D  G 
_  2  r  d  x  — ■  y  d  x 

=  C  D  G  £  :  Or  - - - 


:  A  S  (“  V"  r  7  — yy)::AK( —  ^  ry~~  yy) 
r  y  —  yy 


: 


"Wherefore, 


( =  ftt  =  r# 


A  (? 


V  \  r  r  4-  rryy  ^  z  ry’  4->' 


1 1 


-  A  Id 
Whence 


a  Portion  of  the  Space  Z,y  S  B,  of  the  Breadth 


x 


2  r  y  d  x 


yy 


d  x 


2  r 


-  =  ( fubftituting 
& 


i-y 

2  y  d  y 


l 


in 


ftead  of  d  x)  lllf-  •_  '  ‘  The  Xsttgr,/ 


of  which  is  2 


J 


or 


xy 


l  X  X 


3  /  4/r '  J  '  4  r 

,/hich  is  equal  to  the  Curvilineal  Space  BFGDCB. 
Wherefore  puttings  ~  r,  we  fliall  find  the  whole 


w 


5  r3 


^  that  is, 


Space  BANGFBC  DMB  — 

T  Y 

in  tHe  Cafe  of  /  r=  - ,  tis  —  A  r  c.  And  fince 


the  whole  Circle  B  DMB  is  ==  ircr:TV^ 


- —  -z  -  * 

the  aforefaid  Space  fliall  be  to  the  Circle  as  5  :  6  . 
And  therefore  the  remaining  Space  BANGBA 
will  =  d  °f  the  Circle. 


dy^z  dy  ^  rr  ll-\-  ^rry  y—Kry'  -1-  47 

/I  / 


4  - 
y 


And  this  divided  by 
\J  rr//  -f  4  rr  y  y  - 


,4  5  rr  *  r,  gives  ^  y 


8  rr  -1-  474 


rY  1 1 


FG. 


And  confequendy  the  whole  Space  ZfTS  B  divi¬ 
ded  by  r  r  is  equal  the  Portion  of  the  Curve- 
Line  B  FG.  Q.  E.  D. 


C  O  B^O  L  L  A  R71 


Curve 


Again,  Thirdly ,  For  the  Length  of  the 

q  -F  drx 
zy  dy. 


F  Gq—  F Eq  -I-  EGq 


dy 


r  r  — -  z  r  q  -\  y  y 


r  r 


rr  ( lubftituting 

o 


l 


inftead  of  dx) 


rrll-v \rryy  —  %  r y' -P  9 

dy 


FG  rr  dyX 


V 


r  r  1 1 

Hence 

r  rll  -V  4 rryy  — 


8  rys  ~p  4 


rr  / 1 


The  Integral  of  which,  could  it  be  exhibited, 
would  give  the  Length  of  the  Curve  B  F  G  : 
Which  Rectification  may  yet  be  thus  exprefs’d. 
On  the  Diameter  A  B  deferibe  the  Semi-circle 
A  T  X  B,  and  let  A  a  be  cut  off  rr  /  •  then  draw¬ 
ing  any  indefinite  Perpendiculars^  F,  RT,  equi- 
diftant  from  A  and  B ,  and  cutting  the  Periphery 
of  the  Semi-circle  in  T  and  X,  let  the  Right  Line 
XT  S  be  drawn,  and  joyning  S  a,  take  A  If  — 
A  S,  and  let  RRbe  parallel  to  S  and  the  Right 
Line  R  5  be  drawn  to  the  Centre  of  the  Semi¬ 
circle  ;  equal  to  which  cut  off  the  Right  Lines 
IV  V,  ZfT y  Then  fliall  the  Points  V \  Ty  be  at  the 
Curve  y  VT S' ;  which  is  of  fuch  a  Nature,  that 
the  Ahfciffa  B  R  ~  D  G,  and  the  Space  B  Zff  S  B 
divided  by  A  ft  (  rr  LAB)  gives  a  Right  Line 
rr  the  Curve  B  FG. 


Taking  B  R,  A  Fff  equal  to  one  another  5  if 
on  the  Centre  A ,  and  with  the  Radii  AZ^,  At?, 
A  fV,  we  deferibe  Arches  cutting  the  Curve  in 
the  Points  G,  I,  N,  (  Note  here ,  The  middle  Inter - 
feclion  I,  in  the  Cafe  of  the  prefent  Figure ,  falls  in 
the  Radius  A  M  )  the  Portions  of  the  Curve  B  G 
and  A  N,  G  I  and  N  /,  as  alfo  B  G  I  and  A  N  Iy 
are  equal  to  one  another.  Whence  ’tis  plain, 
that  even  thofe  Curves  that  don’t  admit  of  a 
Redlificatior? ,  *yet  lome  times  have  Diffimilar 
Parts  equal  to  one  another. 

When ‘I  had  flgnified  this  to  my  Brother,  he 
prefently.  obferv’d,  That  the  Nature  of  almoft  a- 
ny  Spiral  being  exprefs’d  by  an  Algebraical  Equa- 
tion,  another  Geometrical  Curve  may  be  aflign’d 
ecpyal  to  it.  For  on  the  Centre  A ,  with  the  Ra- 
dii'^4  F  and  A  G  j'defcribing  the  Arches  F  j,  G>, 
if  the  Curve  M  f  be  imagin’d  fuch,  that  r  4,  -the 
Difference  o¥  the  Ordinates  p  x,  nr  4,  be  equal  to 
tho  Arch  E  G:  Then,  becaufe  of  ^rr-ypr: 
E  F,  and  v  4  ~  EG,  and  the  Angles  4  vx,FEG, 
Right  onesj  alfo  fx  flialj  be  equal  FG  ;.and  com¬ 
pounding,*  the  whole  Portion  of  the  Curve  JV4  4 
—  the  whole  Portion  of  the  Spiral  B  G.  Now  to 
find  the  Nature  of  the  Curve  M  4,  we  need  on- 

r dx — y  dx 


ly  fubftitute  (in  the  Quantity 


which 


Demon  fir  at  ion. 


AK- AS-WT  —  ^X—  V7  B^xT^Az= 

V  y  X  r  y  —  V  r  y  ■ 


always  expreffes  E  G  or  v  4  )  the  Value  of  dx, 

2 ,  y  d  y  *  ' 

which  in  our  Curve  is  — —  j  which  produces 


/ 


2  y  dy  z  y  y  dy 


l 


r  l 


2  y 


the.  Integral  of  which 

■  :  1 


zri  >  Sives  the  Length  of  the  Ordinate  ^  4. 

Then  putting  we  have  ah  Equation 

1 "  2 1 

3  or  3  r  l\  ~fzf. 


y  y  2  y 

between  and  — : 

L 


or  3  r  l  %  -1-  2  — ‘3  r y-y—  0  ;  which' ;ex- 
prefles  the  Relation  between  the  Abfcifla  Myr -y, 
and  the  Ordinate  7 r  4  r-  ■■  But  in  Gen  era  f,  :A 
ParabolicalSpiral ,  of  any  Degree, :is  by  this  means 
tranfmuted  into  anoth'er  Geometrical  Paraboloid, 


-  —  ,s 

or  one  Degree  higher.  This  alfo  is  to  be  obfer- 

ved  ;  1  hat  if  the  Curve  A  N I  G  B  be  tfi t'At  ffi- 


\  A  0  (  _  l  \  5  1  vc  yj  i  vj  jj  uv.  iuc  sirujt- 

yyjn  [  )  medean  Spiral,  and  a  Comfnon  Parabola  A  f/  be 

deferibed 


HEL 


H  E  L 


defcribed  it  the  Centre  A ,  ahd  upoii  the  Axis 
A Iff ;  whole  Parameter  is  a  Fourth  Proportional  to 
the  Periphery,  Diameter,  and  Radius  of  die  Cir¬ 
cle  B  D  M,  then  (hall  both  the  Curve  Lines,  and 
the  Spaces  comprehended  under  them,  be  equal, 
vi%.  Taking  any  Point  a  in  the  Right  Line  A  M  ; 
if  to  this  be  applied  the  Right  Line  a  p,  cutting 
the  Parabola  in  fj.,  and  the  Arch  a  N  concentrical 
to  the  Periphery  of  the  Circle  BM,  be  drawn 
cutting  the  Spiral  in  N;  then  the  Portion  of  the 
Spiral  Line  A  N  [hall  ever  be  equal  the  Portion 
of  the  Parabolicl^  Line  A  um,  and  the  Space  AN 
comprehended  between  the  Right  Line  AN  and 
the  Spiral ,  fliall  equal  the  Parabolicl Space  Any.  A. 
Which  wonderful  Agreement  of  the  Spiral  and 
Parabola  we  afterwards  found  Dr.  PV/ths  had  ob- 
ferved  before  ;  who  relates,'  that  Rpberval  and 
Hobbs  contended  about  the  firft  Difcovery  of  it  ; 
as  if  two  Perfons,  at  a  diltance  both  in  point  of 
Place  and  Time,  might  not  be  led  by.  their  own 
Genius’s  to  one  and  the  fame  Invention. 


4.  For  the  Flexure  of  the  Curve .  That  the 
Curve  mull  have  a  Point  of  contrary  Flexion,  is 
evident  ;  for  becaufe  the  Periphery  BC  differs 
but  infenfibly  from  a  Right  Line,  for  fome  fpace 
beyond  the  Vertex  B,  it  follows  from  the  Na¬ 
ture  of  the  Parabola,  that  the  Curve  mult  be  con¬ 
cave  towards  the  Circumference  in  the  Parts  next 
the  Vertex,  and  concave  towards  t>he  Centre  in 
the  reft.  If  G,  e,  gr.  be  the  Point  of  contrary 
Flexion,  then  A  O,  the  Segment  of  the,  Radius, 
intercepted  between  the  Centre  and  ^he  Tangent, 
fliall  be  a  Minimum ,  vvhich  put  —  M.  Produce 
GE'mP,  and  draw  P  parallel  to  E  F ;  and 
let  the  Secant  of  the  Arch  B  D  "=s,  and  the 
Tangent  ==  t :  Then  we  have  ^the  following 
Proportions;  Vi%.  r  :  r — y  (~AG)  :  :  t 


ferential  of  the  Tangent  and  Secant ;  for  It  is  to 
the  Differential  of  the  Tangent ,  As  the  Square  of 
the  Radius  To  the  Square  of  the  Secant :  And 
It  is  to  the  Differential  of  the  Secant ,  As  the  Square 
of  the  Radius  to  the  Re&angle  under  the  Tan¬ 
gent  and  Secant.  For  in  the  Quadrant  A  B  D, 


dt 


DC : 
EF 


E  F  :: 
::  AD 


G  E  G  F 
A  B;  AG  a  B  :  AF  : 


t  r  r  y 


{—GP)  ::s 


s  r 


sy 


Again,  G  E  : 

r  dx — y d x 


E  F 
:  dy  : 


t  r 


Laftly  ;  A  F  :  P  :  AO :  PO  ( 
t  d  y 


(  =  A  P.) 

TG:P<1 
t  d  y 
1  dx  * 
-AO  —A?) 


dx 


M :  M 


sr 


■n 


M  — 


Whence  we  fhall  find 
rr  s  d  x  —  2  r  sy  dx  -I-  s  sy  d  x 
rrdx  —  rydx  —  rt  d~y~ 
Idx 


and 


DC  :G  E  4-  GF  ; 
\  —  AB)  :  AG  ■+- 

:  A  B?  {—rr):AFq 
s  s  d  x 


r  r 


—  =  (  in  the 


(  -  s  s.)  Wherefore,  dt  — 

prefen t  Cafe;  —iff1-. 

Again,  dx:  ds  : :  D  C  :GF  ::  DC  :GE~\- 
G  F;  G  E  +  GFiGF  ::  A  D  A  B)  :AG 

-4-  AB ;  AG  -f-  A  B  :  B  F  ::  A  B 

r  U  »  •  ,  ty  -  -  ,  t.  1  d  J  *■  y 

:  A  F  X  F  B  (  =  st.)  Wherefore  d  s 
2  s  t  y  dy 


(  =  r  r) 
s  t  d  x 


r  r 


Ir  r 


And  fubftituting  thefe  Values  in 

the  Equation  in  ftead  of  d  s  and  d  ty  as  alfo  ss  — 
r  r  in  ftead  of  t  ty  there  will  come  forth  another 
Equation,  which  may  be  divided  by  s  t  d  y  ;  fo 
that  the  Symbols  s ,  t ,  dyf  will  be  quite  out,  and 
only  the  Powers  of  the  unknown^  remain.  The 
Equation  then  will  be  ys  —  ir  y*  -j-  3  r  r  y*  — 
r }/3  -+-  \  rr  1 1  y  y  —  r*  /  /  y  4-  i  d  1 1  z=z  o  ; 
which  may  be  ftill  further  divided  by  r — y ,  and 
fo  the  Equation  be  reduc’d  to  this,  y  —  2  ry+- 1- 
r  r yl  *  -\-  ~  r  r  liy  — dll  =  o  :  The  Root  of 


Subftituting - for  dy ,  and  dividing  by  d  x,  we 

2  y 


have  M 


2r  r  s y  —  4  r  s y  y  -\-  2  s y' 


r  1 1 


And 


2  rry  —  2  r  y  y 

therefore  the  Differential  of  this  is  to  be  equal  to 
nothing  ;  but  the  Differential  of  a  Fraction  is 
—  °»  when  its  Terms,  multiplied  into  the  Alter¬ 
nate  Differentials ,  are  equal :  For  the  Differential 

of  the  Fraction  ^-is  ^  ^  and  confe- 

*  KK 

quently  if  it  be  =0;  then  alfo  fliall  %  dyT-  y  d^ 
=  0;  that  is,  %  dy  =  y  d  By  the  help  of 
which  Rule  we  fhall  come  to  an  Equation  of  fix- 
teen  Members ;  in  order  to  the  Reduction  of 
which,  let  it  be  obferved,  vi That  the  Diffe¬ 
rential  of  an  Arch  is  in  a  given  Ratio  to  the  Dif- 


which  will  fhew  ;he  Point  of  Contrary  Flexure  ; 

r  r 

which  in  the  Cafe  of  /  =  — ,  is  very  nearly  ob¬ 
tain’d  by  drawing  the  Ray  A  C,  fo  that  the  Ap¬ 
plicate  C F  be  ^  r,  or  the  Arch  BC  — -f?  c  — 
1  ©  Gr. 

This  Method  for  finding  the  Points  of  Contrary 
Flexure  in  Curves,  feeming  very  tedious,  and  not 
fo  natural,  in  that  it  makes  ufe  of  Symbols  that 
are  fuperfiuous,  and  do  afterwards  vanifh  out  of 
theEquation;  gave  us  occafion  to  find  a  fhorter  and 
eafier  Way  for  doing  the  fame,  and  that  thus  : 
I  conceive  thePoint  of  Contrary  Flexion  as  falling 
in  that  Point  of  the  Curve,  where  two  contiguous 
infinitely  fmall  Particles  are  imagin’d  to  lie  in  di- 
reftum  with  one  another :  As,  ex,  gr.  F  G,  F  I,  the 


reft 


/ 


H  E  L 


H  E  L 


reft  being  bent  upwards  on  one  hand,  and  down¬ 
wards  on  the  other.  It  follows  from  hence, 

.  i ,  That  in  Curves  whofe  Axes  are  perpendi¬ 
cular,  and  whole  Ordinates  are  parallel  to  one 
another,  the  Acute  Angles  E  G  F,  M  F  I,  or 
D  G  L,  C  FL,  are  equal,  and  either  the  great  eft 
«r  the  leaft  of  all  thofethat  the  Ordinates  make 
With  the  Curve  dn  the  one  iide  and  the  other,  ac¬ 
cording  as  the  Portion  of  the  Curve  (that  is)  at  the 
Parts  of  thefe  Angles,  falls  either  within  or  with- 

fl”*  j  f  \  j  ; *  1 *  j-  '■]  •  .  j  -  •} ;  ;  .  •  '  J)  G  J  \ 

pjnt  them.  From  whence  the  Ratio  (—“' 

is  either  a  Maximum  or  Minimum  ;  and  confe* 
quentfy  (by  what  was  {hewn  above  )  y  d  t  —  t  ay. 
But  fince  every  where  t  d  y  —  yd  x  (ays  evi¬ 
dent  in  all  Curves)  therefore  (hall  dt  —  dx. 

The  Differential  of  the  Part  of  the,  Axis  between 
the  Ordinate  and  the  Tangent,  equal  to  the  Dif¬ 
ferential  of  the  Abfbiffa  :  Which  is  alfo  thus  ma- 
nifeft :  Becatife  G  F,  FI,  lie  in  dir  eft  urn,  the 
Tangents  G  L,  FL  ,  ftiall  cut  the  Axis  in  the 
fame  Point  L;  and,  confequently,  the  Differen¬ 
tial  of  th eAbftciffa  D  C ,  will  alfo  be  the  Difference 
of  D  L  and  C  L, 

The  Celebrated  Author  of  the  Differ.  Calculus , 
has  given  another  Theorem  for  this  (in  the  Afta ,) 
ViX  Since  the  Triangles  E  G  F,  MF  J,  (  becaufe 
of  the  equal  Angles  EGF,  M  FI,)  are  fimilar  ; 
it  follows,  That  if  E  F,  M  I,  that  is  the  d  x ,  are 
equal,  alfo  EG,  MF,  or  the  dy^  {hall  be  equal 
tooj  and,  confequently,  ddy  —  o. 

a.  In  the  Curves  whofe  Applicates  tend  to  fome 
common  Point  or  Centre  A.  The  Angle  EGF 


~  G  A  F4-  GFA  =  D  AC  -ff  CFL:  Whence, 
fince  C  L  is  the  Tangent  of  the  Angle  C  F  L  to 
the  Radius  C  F,  and  D  H  the  Tangent  of  the  An¬ 
gle  D  G  H  to  the  Radius  D  G,  the  Difference  of 
the  Right  Lines  CL,  D  H,  {hall  be  equal  to  the 
Difference  of  the  Tangents  of  two  Angles,  that 
differ  by  the  Angle  D  AC ;  one  of  which  is  to 
the  Radius  C  F,  and  the  other  to  the  Radius  D  G. 
For  tho*  the  Difference  of  the  Radii  E  G  vanifhes 
in  companion  of  the  whole  Radius  or  Tangent ;  yet 
'tis  not  to  be  negleded,  if  compared  with  their 
Differences .  . 

Let  AC —  r  $  DC—dx;  CF—y;CL^t; 

and,  confequently,  FL  =  V  y  y -\- 1 1.  Alfo> 
Leiiibz  AC  (—  r) :  DC  x)  ::  CF(—y): 
Vpl.  II. 


=■ ~^*an  Arch,  that  is  the  Meafure  of  the  Angle 

DAC,  with  the  Radius  C  F.  This  Arch  (by 
Seft.  4.)  Is  to  the  Difference  of  the  Tangents,  in 
the  Duplicate  Ratio  of  the  Radius  to  the  Secant. 

Wherefore  FC?  (—}})  ■  ^  L1  (  —  yy-\-tt) 
.  ,,  .yi*  yyd  x  +  tt  dx 

::  The  Arch  found - t  — 

r  y 


the  Difference  of  two  Tangents,  each  to  the  Ra¬ 
dius  C  F.  To  which  if  we  add  E  F— 

»  j  ■  •  r  1 

(which  Is  to  E  G,  As  D  H  To  D  G,  or  C  L  to 
C  F,  or  Tangent  to  Radius  }  the  Aggregate  will 

,  rydx-\-ttdx  ,  .  ttdx  ' 

be  - - ,  or  d  x  — — ,  the  Dif- 

f  v  ;  *  y 

ference  of  two  .Tangents,  the  one  of  which  agrees 

to  the  Radius  D  G,  that  is  the  Difference  of  the 

Right  Lines  CL,  DH  (  =  f  j‘)  and  therefore 

,  ' '  ttdx 

d  t  —  d  x  -| - . 

ry 

The  fame  is  more  clearly  fhewn  thus.  On 
the  Centre  C,  with  the  Radius  C  L,  deferibe  the 
Arch  L  ff:  For  then  the  Angle  A  C  L  -\-  L  C 
=  A  MH  —  ADM  D  A  C  =  A  C  L  -h 
DA  C,  and  fo  L  C  =  D  A  C.  (  Note,  That 
C  M  is  neglefted  here,  and  the  Points  G  and  M 
efteemd  as  co-incident  ;  Jince  CM  is  infinitely  lefts 
than  the  Differentials  DC,  LK,  EG,  which  are 
infinitely  /mail  themftelves.)  Whence,  AC  (  —  r} 

:  C  D  (  =  d  X  )  C  L(=t)  d-ff-  =  LK, 

Again,  GD(=y):DH  (=  t )  ::  L  K  (  = 
t  d  x.  ttdx  ^ 

- )  :  — 1 :  Wherefore  d  t  (=  DH 

y  y  y  ' 

-CL  —  D  II  —  C  rz  DC  ^  KH  —  ) 

,  ttdx 

d  x  -I- - . 

ry 

C  O  RO  L  L  A  RT. 

If  r  be  Infinite  $  that  is,  If  C  A,  D  A,  be  pa- 
1 1  d  x 

rallel,  then - —  will  vanifh,  and  d  t  —  d  x, 

ry  ' 

as  above. 


My  Brother,  in  ftead  of  the  Ratio  ^  „  or  ^ 


DH  A  P> 


GE 


affumes  — — ,  putting  AF  z=zy,  A  P  ~  t,  E  F 
r 

=  d  s' ;  and  lo  finds  dt  =  Which  Thco- 

a  y  q 

rems  well  deferve  notice,  upon  the  account  of 
their  Univerfality. 

For  a  Particular  Application  of  this  to  the  Pa - 
rabolick.  Spiral:  Becaule  CL  (-  t,  Fig.  preced)  was 


found  before 


_  2  rry  -j—  z y* 


Ir 


\ry  dy  —  6  y  dy 


5  and  fince  dx  “ 


,  then  {hall  dt  = 

lydy  - 


l  r  3  / 

fubftituting  the  Values  of  1 1,  d  t,  t,  d  x,  and 

dividing  by  dy',  and  reducing  the  Equation,  we 
{hall  find^5  —  ir)4  r  yl  *  -1-  \r  r  l  ly  — 
~  r;  /  /  =  o,  as  before. 

"f  •  1  foi  ;  K  '/  .‘.ft 

5  The  higheft  Point  oft  the  Curve  above  the  Radi¬ 
us  BA,  is  found  by  making  AO  (found  before)  In- 

G  g  g  finite, 


H  E  L 


H  E  L 


finite 


5  vi* 


irr,,—  4n».+  u;l,fc 
1  rrj  —  1  r  y  —  rlt 
finite,  or  2  r  r  y  —  2  r  y  y  —  tit  —  o  ;  or  in 
ftead  ot^  fubfticuting  a/  l  x,  we  have  l  r  V  i  x 
—  %  l  x  —  It  ~  o  :  Or  in  the  Cafe  of  /  = 

y  y  •- 

— -  zJcx  —  ix~t.  Which  Equation 
c  9 

cannot  be  Geometrically  refolv’d,  upon  the  account 
of  the  inexplicable  Ratio  of  the  Arch  to  the  Tan¬ 
gent.  But  the  Point  fought  may  be  found  Me¬ 
chanically  near  the  Truth,  thus,  by  counting  70°. 
j  2'.  from  B  towards  M.  1  Note  .here,  by  the 
By,  That  it  may  be  demonftrated  from  hence, 
that  an  Indefinite  Quadrature  of  the  Circle,  and  in 
general  the  Beatification  of  any  Geometrical  Becur- 
rent  Curve,  is  impoiltble  :  For  if  this  were  pof- 
fible,  there  wou’d  be  given  the  Relation  between 
the  Curve  and  the  Ordinate  or  Abfcijfa  :  And 
fince  the  Relation  of  thefe  to  one  .another,  as  al- 
fo  to  the  Tangent,  is  fuppofed  to  be  given  5  alfo 


the  Relation  of  the  Curve  to  the  Tangent  would 
be  given  too.  Wherefore,  if  the  Equation  that 
expreffes  this  Relation,  be  duly  compared  with 
the  other  2  J  c  x  —  i  x  ~  t,  according  tp  the 
Laws  of  Algebra ,  in  order  to  fling  out  one  of  the 
Indeterminate*,  x  or  t :  Th»re  wou’d  then  come 
forth  another  Equation  of  a  certain  and  definite 
Degree ;  the  Roots  of  which  (  which  can  never 
be  more  than  the  Equation  has  Dimcnjions)  wou’d 
determine  all  the  higheft  Points  of  our  Curve. 
But  this  is  impoflible;  for  this  Spiral ,  if  it  be 
continued,  will  wind  about  the  Radius  A  B  with 
an  infinite  Number  of  Gyres  and  Turnings,  in 
each  of  which  there  is  fome  one  bigbeft  Point  5 
and  therefore  the  Number  of  thofe  Points  is  In¬ 
finite. 


6.  Of  the  .  Evolution  of  Curves.  If  D  C  be  the 
1  eriphery  of  a  Circle,  then  all  the  Normals,  D  A, 
G  A,  IQ  A,  will  meet  in  one  common  Point 


v  • 


f3  i  aflA.  I 


'  t 


•  * 

*  -• 


A  (the  Centre)  and  will  each  of  them  be  equal  to 
a  conftant  Right  Line  ( the  Radius. )  But  if  D  C 
be  any  other  Curve,  the  faid  Perpendiculars  will 
be  indeterminate,  and  will  interfed  one  another 
into  many  different  Points,  A ,  y.  x>  which  all 
jjoyn’d  make  a  new  Curve  ;  the  Nature  of  which 
is  now  to  be  Inveftigated. 

Let  the  Curve  propofed  be  RC  D,  its  Axis  R B, 
Abfcijja's  RN,  RM,  Ordinates  NC,  M  D,  Tan¬ 
gent  D  C  T.  Let  RN  =  w;  C  N  —  p  $  N  t  —  q. 
Whence,  T  N  :  NC  ::  NC  :  N  P 


p  p 

—  =  MO  1 
1 


Alfo,  NC 
f 


1  *•  P  P 

NP  (- MO)  ::S  D  :  S&, 

UL::  V  if  :  fit. 
1  $ 


Far¬ 


ther,  QJ  +  S  C  =  &.C. 

J-dP  +  dm=  Again ,  0 P 

4  1 

MN  -V  Q  M  —  PNzrz  dm  4.  the  Diffe- 

rcntial  of  U.  =  dm  = 

q  14 

qqdmr+LZpqdp^ppdq 

1  1  i  ■  ■■  ■  ■  '  "  • 

4  4 

Laftly,  £C  —  OP  z  Q.C  :: 

.  p  d  p  4-  a  dm 

ppdq—pqdp  :  -  •• 


C  A  • —  PA 

V  UJ.  t±£ 

41 


(  =r  C  P  =  V^C  Nq  -I-  N  Pq  ) 


t 


:  C  A 


H  E  L 


HEL 


:  C  A.  , 

.  T  d  q  g  d  m  x  ^  p  p  - \-  q  q 
pdq—q  dp  ~ 

7.  Application  to  the  Parabola.  If  CD  be  a 
Parabola,  whofe  Parameter  =  /,  fo  that  /  m  r= 

1,7  ,  1  p  d  p 

p  p ,  then  l  dm  —  ipdp,  and  dm  —  — - - , 

and  q—imt  Subftituting  thefe  in  the  Value  of  CA , 


we  {hall  find  C  A  — 


__  11  ~l~  4  PP  ^  It- 1-  4//  . 


2  1 1 


that  is,  fince  P  N  —  l.  /,  and  PC—  Vf  1 1  -|-  pp, 
PC? 

C  A  will  =.  j— ,  that  is  a  Fourth  Proportional 
to  P  N  and  P  C. 

8„  To  find  the  Nature  of  the  Curve  A  V  X  ( form'd 
hy  the  Interfefiions  of  the  Perpendiculars  DA,  CA  J 
with  refpetl  to  the  Axis  R  B.  Cut  off'  R  H  —  1 1 
=  F  N,  and  put  HB  —  y  and  B  A  —  z,  and 
then  AB-f- NC  :  AC  :: 

-I  .  .  11  +4  ipp  *_ 

^  r  ^  ’  2  1 1 
NC:  CP, 

/ - -  ,  r* 

v  i  / 1  +  pp  j  and  — -will  2p>: 

L  # 

Again,  N  C  :  A  B  ::  P  N :  PB; 


p  :  3  ::  4^  : 


ll 


HB=:PB-l-PF/=PP4-jVi^ 


;  but  y 


xp 


Wk 


p  p  '  1 1 

—7— >  or  xpl  (=  — — )  =2  ply  —  /  /^j  that  is, 

-  •  • 

3  /  *  ,  27  n  2-3 

—  =  p,  and  4/’  (  =  /  /  s'  )  that  is, 

1 6/>  =  27 

Farther,  becaufe  ^D,  ^  C,  are  perpendicular 
to  the  Curve  £>  C,  and  the  Particle  D  C  is  infi¬ 
nitely  fmall ;  therefore  dial!  A  D  —  A  C  A  V 
-\-  V  C  j  but  (becaufe  of  the  fame  Reafon)  VC  — 
V  X  4-  X  JC  and  XK  ~  XI  -f ,  &c.  And  there¬ 
fore  A  D  —  A  V-\-  V  X  X  I,  &c.  =  Curve 
A  I  H  -j-  H  .R.  And  fince  the  Curve  A  I  H  a- 
rifes  from  the  Interfetftions  of  the  Indifiant  Per¬ 
pendiculars  D  A,  C  Vf  Xi  X,  it  follows,  that  they 
are  Tangents  to  it  in  the  fame  Points,  and,  con- 
fequently,  that  the  Curve  R  X  D  is  that  Curve 
which  is  defcribedby  the  Evolution  of  the  Curve 
H I  A.  From  whence  are  manifeft,  at  firft  view, 
all  that  Hugenius  and"others  have  publifh’d  about 
Evolutas ,  as  alfo  the  excellent  Difcoveries  of 
Tfchirnhaufim  and  Leibnit about  the  Curves 
formed  by  the  Reflex’d  Rays. 

HELISPHERICAL  Line ,  is  the  Rhumb  Line 
in  Navigation  ;  and  is  fo  call’d  becaufe  on  the 
Globe  it  winds  round  the  Pole  fpirally,  and  ftill 
comes  nearer  and  nearer  to  it,  but  can’t  terminate 

in  it. 

FIEM.  The  Ovens  wherein  the  Lapis  Gala * 
minaris,  or  Calamine ,  is. baked,  have,?  a  Hearth 
made  on  one  fide  of  the  Oven,  divided  from  the 
Oven  it  lelf  by  a  Partition  open  at  the  Top.  by 
which  the  Flame  .paffcs  over,  and  fo  .heats  and 
Vol.  II. 


bakes  the  Calamine.  This  Partition  is  called  the 

Hem. 

HEMITONE,  in  Mufick,  was  what  we  now 
call  an  Half  Note. 

HERALD,  with  us  fignifies  an  Officer  atArms, 
whofe  Bufinefs  it  is  to'  denounce  W ar,  to  Pro¬ 
claim  Peace,  orotherwile  to  be  employ’d  by  the 
Sovereign  in  Martial  Meflages  and  other  Bufinef- 
fes.  The  French  call  him  Herault  ;  quaji  Hems 
altus.  But  Vcrfiegan  will  -derive  the  Word  from, 
two  Dutch  words,  vi^.  Here,  exercitus ,  and  lie  alt, 
Pugil  magnanimus  •  as*  if  he  ftiould  be  fo  called, 
as  being  Champion  of  the  Army.  The  I{ornans  cal¬ 
led  Men  of  this  Office  in  the  Plural  Feciales. 
With  us  they  are  the  Judges  and  Examiners  of 
Gentlemen’s  Arms  :  They  Marflia!  all  the  Solem¬ 
nities  at  the  Coronation  of  Princes  ■  ‘formerly 
manag’d  Combats,  &e. 

The  Three  Chief  Heralds  with  Vs  are  called 
K*n&s  at  4rms  -'The  Principal  of  which  is  Garter , 
created  by  Hemy  V.  His  Office  is  to  attend 
Knights  of  the  Garter  at  their  Xnftalments,  or 
other  Solemnities  •  To  Marffial  the  Funerals  of 
all  the  Greater  Nobility,  as  Princes,  Dukes,  Mar- 
qniffies,  Earls,  Vifcounts,  and  Barons. 

I  he  next  Herald  is  Clarencieux,  Ordain’d  by 
Edw.  IV.  for  his  gaining  the  Dukedqm  of  Cla¬ 
rence  :  His  Office  is  to  Marffial  and  Difpofe  the 
Funerals  of  all  the  Leffer  Nobility  ;  ?is  of  all 
Knights  and  Efquires  on  this  Side  Trent. 

The  Third  is  called  Norroy ,  or  North  fioy  5 
whofe  Office  is  the  fame  on  the  North  Side  of 
Trent ,  as  that  of  Clarencieux  is  on  the  South 
Side. 

Befides  thefe  there  are  Six  others,  which  are 
properly  called  Heralds ,  according  to  their  Ori¬ 
ginals,  as  they  were  Created  to  attend  Dukes, 
©A  in  their  Martial  Expeditions  •  as  York.  Lan- 
cafier,  Somerfet,  Richmond,  Chefier ,  and  Windforl 

There  alfo  are  four  others  call'd  Mar/ha  Is,  or 
Purfuivants  at  Arms,  reckon’d  after  a  manner  in 
the  Number  of  Heralds,  and  do  commofily  fuc- 
ceed  in  the  Place  of  Herald  when  they  die, 
and  thefe  are  call  d  Blue-Mantle,  [{ou<?e  Crofs  Roups 
Dragon,  and  Port-Cullis.  ^  ’ 

HERBENGER,  or  Harbinger ,  is  an  Officer 
in  the  King  or  Queen’s  Houfe,  who  alotteth  the 
Noblemen  and  thofe  of  the  Houfhold  their 
Lodgings 

HERETICO  Combm  • endo  :  See  Her  cticc 

HERIOT,  was  originally  a  Proportion  of 
Horfe  and  Armour  according  to  the  Quality  of 
the  Deceas’d  :  1  his  was  fettled  by  the  Laws  of 
K  Canutus,  cap.  69.  and  is  ftill  (dually)  the  beft 
Riding  Horfe  of  which  a  Tenant  dies  noffiefs’d 

HERIOT  Cuitom,  was  when  a  Tenant  for 
Life  was  by  Cuftom  oblig’d  to  fuch  a  payment 
at  his  Death  ;  which  Payment  to  be  made  not 
only  by  the  next  Heir  in  Blood,  but  by  any  the 
nextSucceffbr.  In  Abbeys  of  Royal  Patronage, 
at  the  Death  or  Celhon  of  the  Abbot,  his  Cup 
and  Horfe  were  paid  as  an  Hejiot  to  the  King. 
Thofe  alfo  who  held  in  Bondafe  and  Villenage 
P  ,  hleriots.  The  Religious  Appropriarors  re- 
let  v  a  the  Live  Henots  (/.  e.  fuch  as  were  paid  in 
Catt.t)  to  themfelves,  and  allow’d  the  inanimate 
ones  of  fmall  value  to  the  Vicar  :  And  fome  A1'- 
propriators  had  a  Heriot  from  the  Vicar  when  he 
died.  Jfennet  s  G  l  off  ary , 


G  g  g  2 


HERIOT 


i 


H  ID 


H  OM 


HERIOT  Service  was  a  Referve  by  Charter 
or  ocher  Conveyance,  and  made  one  Condition 
of  the  Tenure  of  Eftates  in  Fee  Simple  ;  which 
is  now  tor  the  tnoft  part  extinguifh  d. 

HERMITAGE,  ftri&ly  fignified  a  Convent  ot 
Hermits  or  Friars  Minors,  who,  under  the  Insti¬ 
tution  and  Difcipline  of  St.  Paul,  inhabited  De 
ferts  and  folitary  places.  But  this  name  at  latt 
came  to  be  attributed  to  any  one  Religious  Cell, 
Wit  and  endow'd  in '  fome  private  and  reclufe 
place,  and  then  annex’d  to  fome  larger  Abbey, 
of  which  the  Prelate  or  Governour  was  called 
Hermita.  Dr.  Rennets  GloJJ'ary. 

HERMIT  AN,  is  the  Name  of  a  dry  North 
and  North-Eafterly  Wind,  ufually,  which  blows 
on  the  Coaft  of  Guinea  in  Africk.  j  but  fome  times 
it  blows  alio  from  other  Points. 

HERMITORIUM,  is  the  Oratory  or  Chapel 
belonging  to  an  Hermitage. 

HETERODROMUS  in  Staticks,  is  the  Term 
for  the  common  VeFtis  or  Leaver ,  which  hath 
the  Hypomochlion  placed  below  the  Power  and 
the  Weight  :  And  where  the  Weight  is  elevated 
by  the  defeent  of  the  Power  (3  vice  verfa .  (  See 

the  Fig.  in  Homodromm.) 

The  Dung-fork,  and  Prong  are  Leavers  of  this 
kind,  whofe'  Hypomochlion  is  ufually  the  Knee 
of  the  Workman  :  And  all  Pincers,  Sheers,  Scif- 
lars,  Cntting-Knives  fafthed  to  Blocks  are  double. 

HETERODROMOUS  Leavers.  The  Wheel, 
Windiafs,  Capftand,  Crane,  (3c.  are  perpetual 
Heterodrornous  Leavers  :  As  are  alfo  the  outer- 
moft  Wheels  of  all  Wind  and  Water-Mills,  and 
all  Cog-Wheels,  (3c. 

HETERODROMUS  Veflis,  in  Mechanicks, 
when  the  Weight  to  be  rais’d  by  a  Leaver  is 
placed  beyond  the  Hypomochlion  or  Fulcrum,  and 
fo  moves  a  contrary  way  to  the  Power,  wsf.  is 
rais’d  when  that  delcends,  and  defeends  when 
that  rifes. 

HEYBOTE,  or  Hnybote ,  was  anciently  the 
Saxon  Term  for  the  Liberty  granted  to  a  Tenant 
fot  Cutting  fo  much  Under-wood,  Bullies,  (3c. 
as  was  neceffary  for  Mending  and  Maintaining 
the  Hedges  or  Fences  belonging  to  his  Land. 

HID  AGE,  was  a  Royal  Aid  or  Tribute  rais’d 
in  fuch  a  Proportion  on  every  Hide  of  Land. 
William  the  Conqueror  >  impofed  Six  Shillings  on 
every  Hide  •>  and  William  Rufus  Four  Shillings  ; 
and  K.  Henry  I.  Three  Shillings.  When  the  Lord 
paid  Hidage  to  the  King,  the  Tenants  paid  a 
Proportion  to  the  Lord  of  the  Mannor. 

King  Ethelred,  when  the  Danes  landed  at  Sand¬ 
wich,  rais’d  this  Hidage  fo,  that  every  3 1  o  Hides 
of  Land  found  an  Arm’d  Ship  5  and  every  8 
Hides  found  a  Jack  and  a  Saddle. 

HIDE  of  Land,  or  Plough-Land,  was  as  much 
as  one  Plow  could  Cultivate  in  a  Year  ;  for  the 
Quantity  was  never  exprefly  determin’d :  Some 
call  it  60,  fome  80,  and  fome  100  Acres.  One 
Hide  of  Land  at  Chejlerton  in  the  15  th  of  Hen.  II. 
contain’d  64  Acres :  And  in  the  35  th  of  Hen.  III. 
the  yearly  Value  of  a  Hide  of  Land  at  Blechef- 
don  in  Oxfordshire  was  Forty  Shillings.  Rennets 
Paroch.  Antiq. 

Bede  calls  it  Familiam ,  implying  by  it,  that  it 
was  as  much  as  wou’d  maintain  a  Family. 

The  Diftribution  of  England  by  Hides  of  Land 
is  very  ancient  l  Mention  being  made  of  it  in  the 
Laws  of  King  Ina,  cap.  14*  And  Henry  I.  to 
Marry  his  Daughter,  had  Three  Shillings  from 


every  Hide  of  Land.  This  Tax  was  call’d  Hi¬ 

dage  :  See  Hidage. 

HIP -Roof,  in  Archite&ure,  is  fuch  a  Roof  as 
hath  neither  Gable-Heads ,  Shread-Heads ,  nor 
Jerkin-Heads  :  (By  which  is  meant  fuch  Heads  as 
are  both  Gable  and  Hip  at  the  fame  End  ;  that  is. 
Gable  as  far  as  the  Cott  or  Beam,  arid  then  their 
over  fhort  Hips  which  fhut  up  with  their  Topsto 
the  Tops  of  a  pair  of  Rafters,  call’d  Singlers  by 
the  Country  Workmen. )  For  a  Hip-Roof  hath 
Rafters  as  long,  and  with  the  Angles  at  the  Foot, 
(3c.  at  the  Ends  of  Buildings,  as  it  hath  on  the 
Sides  :  And  the  Feer  of  the  Rafters  on  the  Ends 
of  fuch  Buildings  as  have  Hip- Roofs,  band  on  the 
fame  Plane,  vi%.  parallel  to  the  Horizon*  and  at 
the  fame  Height  from  the  Foundation  with  the 
Rafters  at  the  Sides  of  the  Roofs.  Thefe  Hip- 
Roofs  fome  call  Italian  Roofs. 

HIPS,  in  Architecture,  are  thofe  Pieces  of 
Timber  which  are  at  the  Corners  of  a  Roof : 
They  are  a  good  deal  longer  than  the  Rafters, 
becaufe  of  their  oblique  Pofidon  ;  for  they  are 
level  at  every  Angle.  The  Country  Workmen 
call  them  Corners  ;  and  by  fome  they  are  call’d 
Principal  Rafters,  by  others  Sleepers.  As  Rafters 
have  four  plain  Sides,  thefe  have  ufually  five. 

HOBELERS,  were  formerly  a  fort  of  Light- 
Horfe-Men,  which  rode  on  fmall  nimble  Horfes, 
and*with  only  light  Armour  on ;  fo  thar  they 
were  fit  ( like  our  Dragoons)  for  any  expeditious 
Service  :  At  length  they  became  ty’d  by  their 
Tenure,  to  maintain  a  little  light  Nag  ;  for  giv¬ 
ing  expeditious  Notice  of  any  Invafion  or  Dan¬ 
ger  :  See  18  Edw.  3.  c.  7.  25  Edw.  3.  c.  5,  8. 

and  Cambd.  Britan. 

HOBITS,  are  a  fort  of  fmall  Mortars  from  6 
to  8  Inches  Diameter  :  Their  Carriages  are  like 
thofe  of  Guns,  only  much  fhorter:  They  are 
very  good  for  Annoying  the  Enemy  at  a  diftance 
with  fmall  Bombs,  which  they  will  throw  two 
or  three  Miles :  Or  in  keeping  of  a  Pafs,  being 
loaded  with  Cartouches. 

HODOMETRICAL  Method  of  finding  the 
Longitude  atSea,is  that  of  the  Computation  of  the 
Meafure  of  theWayol  a  Ship  betw.  place  andplace; 
i.  e.  of  obferving  the  feveral  Rhumbs  or  Lines  in 
which  the  Ship  faileth  •  and  whit  Way  fhe  harh 
made,  or  how  many  Leagues  and  parts  of'a 
League  flie  hath  run. 

HOGENHINE,  was  formerly  the  Term  for 
one  that  coming  Gueft-wife  to  an  Inn  or  Houfe, 
lay  there  the  third  Night :  After  which  he  was 
accounted  one  of  the  Family  ;  and  the  Hoft  was 
anfwerable  for  his  Breach  of  the  King’s  Peace. 
In  the  Laws  of  K.  Edward,  fet  forth  by  Lambert , 
he  is  call’d  Agenhine  ;  and  often  in  other  places 
Third-Night  Awnehine. 

HOKE-Drty,  was  the  Tuefday  Fortnight  after* 
Eaficr-Day ;  and  was  anciently  celebrated  with 
Sports  and  Rejoycings,  in  Memory  of  many  of 
the  Danes  being  kill’d  on  that  Day,  and  the  reft 
expell’d  the  Kingdom.  This  was  done  A,  D. 
1002.  in  the  Reign  of  K.  Ethelred. 

UOKE-Tuefday-Money,  was  a  Duty  paid  by 
the  Tenants  to  their  Landlord,  to  have  leave  to 
celebrate  the  Hoke-Day.  / 

HOMAGIUM  Reddcre,  was  renouncing  Ho¬ 
mage,  when  a  Vaflal  made  a  folemn  Declara¬ 
tion  of  difowning  and  defying  his  Lord  ;  for 
which  there  was  a  fet  Form  and  Method  pre- 
ferib’d  by  the  Feudatory  Laws. 


HOMO- 


H  O  S 


H  O  U 


HOMODROMUS  is  a  Term  in  Staticks  of  Mali*.  All  the  Lands  and  Goods  of  fuch 
for  a  Leaver  as  A  B  ;  one  ofwhofeEnds,  B  were  here  in  land  were  given  to  the  Crov 


of  Malta.  '***: - ■  —  as 

weie  here  in  England  were  given  to  the  Crown : 

SCHOVK  of  de  Day :  To  find  this  readily  by 
Projection  of  part  of  the  Analemma,  P^ceed 
thus :  With  60  of  the  Chords  draw  the  Circle 
^  S  n  N  for  the  Meridian  of  your  Place  :  l  hen 


C 


is  fixed  on  the  Obex  or  Hypomoclion  H  :  And 
the  other  End  A,  is  applied  to  the  Moving  of  the 
the  Weight  W,  which  hangs  or  lies  feme  where 
in  the  middle,  between  the  Hypomoclion  H,  and 
the  Power  in  A.  Here  the  Weight  moves  the 
fame  way  with  the  Power :  Whence  this  kind  o 
yettis  takes  its  Name  of  Homodromus .  Whereas, 
in  the  other  Leaver,  the  Weight  N  is  raifed  up 
by  means  , of  the  Obex  or  Hypomoclion  H ; 
while  the  Power  at  A,  the  other  End  of  the  Lea¬ 
ver,  defeends  4  and  therefore  this  is  called  Hete- 
rodromus.  Of  this  Homodromus  kind  of  Leavers, 
are  the  Rudders  and  Oars  of  Ships  and  Boats  5 
as  alfo  their  Mafts. 

HONOR,  is  ufed  for  the  nobler  fort  of  Seig¬ 
niories,  whereon  other  Inferior  Lordfhips  and 
Mannors  do  depend,  by  performance  of  Cuftoms 
and  Services  to  thofe  that  are1  Lords  over  them  : 
And  it  feems  as  if  none  were  Honors  originally, 
but  fuch  as  belong’d  to  the  King,  tho’  given  af¬ 
terwards  in  Fee  to  Noblemen.  The  Manner  of 
Creating  thefe  Honors  may  in  part  be  colleded 
from  the  Statutes  34  H.  8.  c.  5.  where  Hampton- 
Court  is  made  an  Honor  :  And  33  H.  8.  c.  37, 
38.  where  Grafton  and  Ampthill  are  made  Honors. 
There  are  many  other  Honors  in  England  ;  fee 
37  H.  8.c.  18,  6c. 

HONOR- Courts,  are  fuch  Courts  as  are  held 
within  the  above-mention’d  Honors.  . 

HONORARY  Services,  are  fuch  as  are  inci¬ 
dent  to  Grand  Sergeantrj,  and  annexed  ufually  to 
fome  Honor. 

HOOK-P/wj,  are  taper  Iron  Pins,  with  an 
hook  Head  ;  and  are  ufed  to  pin  the  Frame  of  a 
Floor  or  Roof  together,  by  being  put  in  through 
the  Pin-holes  in  the  Morteffes  and  Tennons, 
whilft  ir  is  framing  or  fitting  into  its  due  Pofition 
As  foon  as  which  is  done,  *theC b  Hool^-Plns  are 
ttruck  out,  and  ’tis  pinn’d  up  faft  wirh  Wooden 
Pins. 

HORIZONTAL-Lwe  in  Dialling,  is  a  Line 
drawn  on  any  Plane  parallel  to  the  Horizon.  It 
is  drawn  on  an  Ered  or  Reclining  Plane  by  a 
Level  •  or  by  applying  a  Quadrant  to  the  Edge 
of  a  Ruler  fo,  as  that  the  String  and  Plummet 
fhall  cut  00.  or  90  Degreees  in  the  Limb 

HOSPITALLERS,  were  the  Knights  ol  a 
Religious  Order  ;  fo  called,  becaufe  they  builded 
an  Hofpital  at  Jerufalem ,  wherein  Pilgrims  were 
received.  To  thefe,  when  the  Templers  were 
fupprefs’d  by  the  Council  of  Vienne  in  France , 
P.  Clement  transferr’d  that  Order.  Their  chief 
Abode  is  now  at  Malta,  and  they  are  call  d  Knights 


having  given  you,  as  you  muft  have,  ’  the  Lati¬ 
tude  of  your  Place,  and  the  Sun’s  Declination 
and  Altitude,  fet  the  firft  of  thefe  three  from  N 
to  P  i  fo  is  P,  the  Pole  of  the  World,  draw 
P  Wp  for  the  Axis.  Set  next  the  Latit.  alfo  from 
^to  E,  and  draw  E  W  \  ior  the  Equinodial. 
Then  fet  the  Sun  s  Declination  from  E  to  D,  and 
from  Q  to  d,  when  tis  North)  as  here  j  but  on 
the  lower  Side  of  E  %  when  ’tis  South  ;  and  draw 
the  Parallel  of  Declination  D  d  :  Then  fet  the 
Sun’s  Altitude  from  S  to  A,  and  from  N  to  a, 
draw  A  a  for  the  Almacanter  or  Parallel  of  the 
Sun’s  Altitude  at  the  Time.  The  common  In- 
terfedion  of  thefe  two  Parallels  in  ©,  will  give 
you  the  Sun’s  Place  in  the  Heavens  at  that 
Time.  And,  confequently,  fetting  the  Sedor  to 
the  Radius  D  B,  ©  B  will  be  the  Sine  of  the 
Hour  from  6 ,  either  in  the  Morning  or  After¬ 
noon.  If  a  Sedor  be  not  at  Hand,  you  may 
find  the  Hour  by  your  Chords,  thus  ;  Set  the  Ex¬ 
tent  B  D  from  W  to  T;  on  which  Point  T,  as  a 
Centre,  with  the  Extent  B  ©  ( the  parallel  Sine 
of  the  Hour  from  6)  ftrike  the  ArchG ;  for  then 
a  Ruler  laid  from  W  juft  to  touch  the  Conyexi- 
ty  of  the  Arch  G,  will  cutfthe  Limb  in  H.  Then 
HN  meafured  on  the  Chords,  will  give  the  De¬ 
grees  of  the  Hour  from. 6,  which  muft  be  turned 
into  Time.  .  » 

HOXJR*Scale  .*  On  one  of  the  Edges  of  Col* 
tins  Quadrant  there  is  ufually  an  Hour-Scale  (as 
on  the  other  Edge  is  a  Line  of  Latitudes  )  which 
is  no  other  than  a  Double  Tangent ,  or  two 
Lines  of  Tangents,  each  of  45  Degrees,  fet  to¬ 
gether  in  the  middle  ;  and  fo  might,  if  there 
were  need,  be  continued  in  Infiuitum. 

And  on  the  other  Face  of  this  Quadrant  there 
as  alfo  an  Hour -Scale  of  another  kind^;  being  6z 
Degrees  of  a  Line  of  Sines,  whole  Radius  is 
made  equal  to  half  the  Secant  of  the  Latitude 
(being fitted  for  London)  tojthe  Common  Radius 
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i)f  the  Sines.  Againft  ic,  and' running  by  it,  is  a 
prick  d  Line  of  Declinations  :  To  the  Sun’s  grea- 
teft  Declination  is  alfo  a  Portion  of  the  Line  of 
Sines,  whofe  Radius  is  equal  to  the  Sine  of  the 
Latitude  of  London,  taken  out  of  the  other  part 
of  the  Scale. 

Thefe  Hour- Scales  (efpecially  the  former)  may 
be  put  on  any  Ruler,  Sedor,  &c.  and  will  ferve 
for  thefe  Ufes. 

The  firft  Hour-Scale ,  or  Double  Tangent,  is  a 
Scale  of  Six  Houts  ;•  and'byhelp  oQthe  Line  of 
Latitudes  (which  fhotild  always  be  placed  by  it) 
will  ferve  very  readily  and  uiiiverfally  to  prick 
down  all  Dials  that  have  Centres  $  Rafter  this 
manner.  . . - - 


t  > 
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I.  To  draw  an  Horizontal,  or  a  Direct  Erect 
South  Dyal. 

Draw  firft  theRight-Line  CE  for  the  Hour- Line 
of  12,  'andcrofs  it  in  C  (which  will  be  the  Cen¬ 
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tre  of  the  Dyal)  with  the  Perpendicular  B  A  : 
Then  from  the  Scale  of  Latitudes  take  off  the 
Latitude  of  the  Place  for  an  Horizontal  ( or  the 
Go-hatitude ,  for  a  Dired  South  and  Vertical) 
Dyal,  and  fet  it  with  your  Compaffes  each 
way  from^  C  to  A  and  B  :  Then  take  with  your 


Compaffes  the  -whole  Hour-Scale,  and  fetting  the 
End  of  it  at  A  and  B  ,  and  its  Beginning  at  E, 
transfer  it,  and  all  its  Divifions  ( or  fuch  as  you 
fhall  have  occafion  for  at  leaftj  on  each  Side  from 
A  to  E,  and  from  B  to  E,  making  the  Ifofceles 
Triangle  B  E  A  :  Then  numbring  the  Divifions 
with  the  proper  Hours,  as  you  fee  in  the  Figure, 
Right  Lines  drawn  from  C,  through  thofe  Hours, 
Halves,  or  Quarters  in  the  Prick  d  Lines  A  E  and 
B  E,  fhall  be  the  true  Hour-Lines  of  the  Dyal : 
And  to  the  Dyal  you  may  give  what  Form  or 
Figure  you  pleafe. 

II.  To  draw  an  Upright  Declining  Dyal . 

Suppole  for  the  Latitude  of  London  5  i°.  30 
and  declining  Eaft wards  250.  You  muft  firft, 
either  by  Calculation,  or  by  Collins  Dialling- 
Scales,  ©c.  find  the  Requisites  of  your  Decli¬ 
ning  Dyal  ;  which  will  be  thefe  : 

The  Subftiles  Diftance  from  the 
Meridian  will  be 

The  Angle  of  the  Hour-Lines  of 
1 2  and  6  will  be 

The  Angle  of  the  Inclination  of 
Meridians  will  be 
And  the  Styles  Height  will  be 
an  Angle  of 

Being  thus  prepared,  you  may  then  draw  the 
Line  VIII,  II,  as  the  true  Horizontal  Line  of 
your  defign’d  Dyal,  and  then  to  it,  at  Right- An¬ 
gles,  the  Line  XII.  C.  for  the  Meridian.  Next 
make  the  Angle  F  C  XII  equal  to  180.  34'.  the 
Subftiles  Diftance  from  the  Meridian  ;  and  by  the 
Chords  prick  off  FC  for  the  Suhjlile .  To  which  in 
C,  the  Centre  of  the  Dyal,  draw  the  Perpendi¬ 
cular  B  A  :  Then  make  C  A  and  C  B  equal  to 
the  Stile’s  Height  34*.  19'.  (taking  it  in  your 
Compaffes  from  the  Line  of  Latitudes  ; )  And 
then  apply  the  whole  Scale  of  Hours  ’(  as  before 
in  the  Horizontal  Dyal )  on  each  fide  C  F,  from 
A  to  F,  and  from  B  to  F.  Next  get  the  Diffe¬ 
rence  between  30 %  47'.  the  proper  Inclination 
of  Meridians,  and  the  next  Hours  Diftance  from 
the  Meridian  that  is  lefs  than  that  Angle‘s  which 
in  this  Cafe  is  1  o,  or  30°.  from  12.  This  Diffe¬ 
rence  will  be  found  here  to  be  47  •.  or,  in  Time, 
nearly  3  Minutes.  The  fitting  the  Scale  of  Hours, 
was  before  taught  from  A  to  B ,  count  upon  the 
faid  Scale 
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From  F  to 


And  make  Points  at  the  Terminations  with  a  Pin  or  Pen  t 
And  draw  Lines  from  thofe  Points  to  the  Center  C ;  and 
they  hi  all  be  the  true  Hour-Lines  on  this  Side  the  Subftile: 


Again,  Fitting  in  the  Scale  of  Hours  from  B  to  F,  count  from  the  End  at  B,  the  former 
Arks  of  Time, 


Hour.  Min. 
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From  B  to 


And  make  Points  at  the  Terminations,  as  before  ;  through 
which  draw  Lines  to  the  Center,  and  they  fhall  be  the 
Hour-Lines  on  the  other  Side  the  Subftile. 


The  like  muft  be  done  for  the  Halves,  Quar¬ 
ters,  (§c.  getting  the  Difference  between  the 
Half-hour  next  lefs  (in  this  Example  22°  3of.  ) 
under  the  Ark  called  the  Inclination  of  Meridians, 
the  Difference  is  i  17'.  (in  Time  nearly  33'.) 
to  be  continually  augmented  an  Hour  at  a  time, 
and  fo  prick'd  off  as  before  was  done  for  the 
Whole  Hours. 

If  the  Scale  of  Hours  reach  above  the  Plane, 
as  in  this  Cafe  at  B  ;  fo  that  B  C  cannot  be  prick'd 
down  :  Then  may  an  Angle  be  laid  down  on  the 
upper  Side  of  the  Subftile,  equal  to  F  C  A  on  the 
underSide,  and  thereby  the  Scale  of  Hours  laid 
in  its  true  Situation,  having  firft  found  the  Point 
F  on  the  under  Side. 

The  Stile  may  be  eafily  laid  down  by  the 
Chords  ;  or  a  Protradlor.  And  if  your 
Scales  are  large  and  carefully  made,  as  this 
is  one  of  the  eafieft,  fo’tis  as  exadl  a  Way 
of  Drawing  Dials  as  any  whatfoever. 

HOUSEBOTE,  the  fame  with  Eftovers,  or 
an  Allowance  of  neceffary  Timber  out  of  the 
Lord's  Wood,  for  the  Repair  and  Support  of  a 
Houfe  or  Tenement. 

HOWKER,  or  Houcre,  is  a  Veffel  much 
ufed  by  the  Dutch  ;  built  fomething  like  a  Pink, 
but  Mailed  and  Rigg  d  like  a  Hoy.  They  carry 
from  50  to  200  Tun  :  And  with  a  fmall  number 
of  Hands  will  go  to  the  Eaft-Indies  They  Tack 
foon  and  fhort ;  will  Sail  well,  and  lie  near  the 
Wind  ;  and  will  live  almoft  in  any  Sea. 

HULKS,  are  large  Veffels,  having  their  Gun- 
Decks  from  1 1 3  to  150  Foot  long,  and  from  3 1 
to  40  Foot  broad.  They  will  carry  from  400 
to  1071  Tons.  But  their  chiefeft  Ufe  is  for  let¬ 
ting  in  Mails  into  Ships,  and  the  like.  Though 
anciently  the  Word  Hulkji  feems  to  lignifie  a  fmall 

Veffel.  ..  . 

HUNDR.ED,  is  a  Part  of  a  Shire  or  County, 
properly  fo  called,  becaufe  it  contained  Ten  De- 
cenncc  or  Fy  things :  And  either  becaufe  at  firft 
there  were  an  Hundred  Families  in  each  Hun¬ 
dred  ;  or  elfe  that  the  Hundred  found  a  hundred 
Men  for  the  King's  Wars.  Thefe  Hundred  were 
were  firft  Ordain’d  by  King  Alfred,  the  29th 
King  of  the  Weft  Saxons  ;  and  he  took  the  way 
ot  doing  it  from  Germany  ;  where  Centa,  or  Cen- 
tena  is  a  Jurifditftion  over  an  hundred  Towns. 
Hence  you  fee  the  Original  of  Hundreds, 


which  ftill  keep  the  name,  and  remain,  in  fome 
fort,  the  fame,  as  to  their  Service  in  feveral  re- 
fpedts :  But  their  Jurifdiftion  is  transferr’d  to 
the  County- Court ;  fome  few  excepted,  which 
have  been  by  Privilege  annex’d  to  the  Crown, 
or  granted  to  fome  Great  Subject,  and  fo  remain 
ftill  in  the  nature  of  a  Franchise  :  And  this  hath 
been  ever  fince  the  Statute  of  14  Edw.  3. 1.  c.  9. 
whereby  thefe  Hundred-Courts ,  formerly  Farm’d 
out  by  the  Sheriffs  to  other  Men,  were  reduc'd 
all,  or  moft  of  them,  to  the  County- Court  3  and 
fo  remain  at  prefent.  Where-ever  therefore 
we  meet  with  the  Word  Hundred-Court  now,  it 
fignifies  fome  Franchize,  where  the  Sheriff  does 
not  intermeddle  by  his  ordinary  Authority,  unlefs 
when  they  of  the  Hundred  refufe  to  do  their 
Duty. 

HUNDRED-CVam,  were  held  anciently  by 
the  Hundredarius ,  or  Chief-Conftable,  of  every 
Hundred,  for  better  fupportof  his  Office.  Thefe 
Courts  were  held  in  fome  places  once  in  three 
Weeks,  and  in  others  once  a  Month.  And  by 
Stat.  14  Ed.  3.  thefe  Hundred-Courts  were  reduc'd 
to  the  County-Courts  ;  tho*  in  fome  few  Hun¬ 
dreds  the  Old  Franchifes  are  ftill  remaining. 

HUNDREDERS,  are  Men  Empannelled,  or 
fit  to  be  Empanelled,  on  a  Jury,  upon  a  Contro- 
verfie ;  and  who  dwell  in  the  Hundred  where 
the  Land  in  queftion  lies.  But 

HUNDREDARIUS,  the  Hundreder ,  is  he 
that  hath  the  Jurifdi&ion  ofa  Hundred,  and  who 
holdeth  the  Hundred- Court.  t  And  fometimes 
'tis  ufed  for  the  Baily  of  the  Hundred. 

HUNDREDI  Seha,  was  the  Payment  of  per- 
fonal  Attendance  ,  ordering  Suit  and  Service 
at  the  Hundred-Court.  / 

HUNDREDUS  Afftrmatus ,  was  the  Profits  of 
an  Hundred  Court ,  Finned  or  Farmed  out  for  a 
Handing  Rent. 

LIURRICAN,  is  a  moft  furious  and  dreadful 
Storm  of  Wind,  which  the  C  .rihbe-lftands  and 
lome  other  Parrs  of  the  Indies  are  fubjedl  to  :  Its 
Extent  and  Continuance  is  but  Imall,  but  its  Vi¬ 
olence  prodigious. 

HUSE-BOTE,  was  formerly  the  Liberty  a 
Tenant  had  to  cut  as  much  Wood  on  the  Pre- 
miffes  as  was  neceffary  for  the  Support  and  Re¬ 
pair  of  the  Farm  Houfe  and  adjoyning  Buildings. 
This  is  now  call’d  Eftovers,  Eft  over  ium. 

HYDE  LAND:  See  Hide-Land. 

HYDRO- 
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HYDROSTATICKS.  Weights  which  force 
out  of  the  fame  Tube  equal  Quantities  of  the  fame 
Fluid,  are  to  one  another  as  the  Squares  of  the 
Times  in  which  the  Fluid  is  fore  d  out :  But  if 
the  Times  are  equal  in  which  the  fame  Quantity 
of  the  Fluid  is  forc’d  out  thro’  unequal  Tubes  ; 
then  the  Powers  are  reciprocally  as  the  Orifices 
of  the  Tubes  :  And  therefore  Powers  which 
tbruft  out  the  fame  Quantity  of  a  Fluid  through 
unequal  Tubes,  are  to  one  another  in  a  recipro¬ 
cal  Proportion,  compounded  of  the  Squares  of 
the  Times,  and  of  the  Orifices  of  the  Tubes. 

HYDROSTATICAL-BALLANCE.  A  De¬ 
fer  ipt  ion  of  an  Hydroftatical-Ballance,  for 
finding  the  Specific ^  Gravities  of  Liquids  and 
Solids  with  eafe  and  accuracy.  By  F.Haukf- 
bee,  in  Vine-Office- Court  in  Fleet-Street. 

*  4  '  0  ' 
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Slit  on  the  Brafs  piece  i  i,  a  Notch  being  cut  in’t 
to  receive  it  ;  the  Bucket  then  in  the  Water  will 
be  in  cequilibrio  with  the  General  Scale  e  e.  The 
Difli  ll  being  the  Weight  of  a  Bulk  of  Water,  e- 
qual  tq  the  Solidity  of  the  Bucket :  But  if  it 
chances  to  vary  a  little,  you  muff  reduce  it  as  be¬ 
fore.  Then  putting  the  Solid  Body  into  the  Buc¬ 
ket  ( having  firft  well  wetted  it  all  over  in  Wa¬ 
ter  ;  and  it  be  irregular,  rake  care  that  no  Air 
lodges  in  any  part  of  it )  then  you  will  foon  find 
what  it  has  loft  of  its  Weight,  in  comparifon  to 
what  it  weigh’d  in  the  Air :  And  by  the  Diffe¬ 
rence  of  which  Weights,  divide  the  Weight  firft 
found,  which  exacftly  gives  you  its  Proportion 
to  the  like  Bulk  of  Water :  See  SpecificI^Gravity  in 
Vol.  I.  Where  the  reafon  of  this  Practice  is  ftiewn: 
What  is  here  defign  d  being  only  the  Ufe  of  a 
commodious  Ballance  for  fuch  kind  of  Hydrofta- 
tical  Experiments. 

An  Experiment,  touching  the  different  Denjities  of 

Common  Water ,  from  the  great efi  Degree  of  Heat 

in  this  Climate  to  the  Freezing  Point  ;  obfervd 

by  a  Thermometer.  By  Mr.  Hawksbee. 

I  took  about  a  Quart  of  Common  Water,  and 
gave  it  a  pretty  confiderable  degree  of  Heat  over 
the  Fire  :  Then  putting  it  into  a  convenient  Glals 
together  with  my  Thermometer,  where  the  Spi¬ 
rit  foon  arofe  into  the  fmall  Ball  a- top,  and  con¬ 
tinued  to  remain  there  till  the  Water  began  to  a- 
bate  of  its  Heat;  by  which  time  the  Spirit  in  the 
Thermo  meter  became  of  an  equal  degree  of  Tem¬ 
perature  with  the  Water  in  which  it  was  plac’d. 
When  the  Spirit  has  defeended  to  1 3  o  Degrees 
above  the  Freezing  Poinr,  ( which  is  the  greateft 
Height  it  has  been  obferv’d  in  this  Climate)  I  be¬ 
gan  my  Obfervations,  and  found  that  the  Bulk  of 
Water,  equal  to  that  of  the  Bottle  I  weigh’d  in’c, 
in  that  State,  was  equal  to  574  Grains,  at  80 
Degrees  above  the  Freezing  Poinr,  the  Bulk  of 
Water,  equal  to  the  Bottle,  then  weigh’d  %  of  a 
Grain  more  than  before :  At  31  Degrees  above 
the  pre-mention  d  Point,  the  like  Bulk  of  Water, 
equal  to  the  Bottle,  was  again  increafed  L  of  a 
Grain  ;  at  the  Freezing  Point  it  weigh’d  about  4 
of  a  Grain  more  :  in  all  about  2  Grains,  from  130 
Degrees  above  the  Freezing  Poinr,  to  the  fame 
Point  :  Which  to  me  feems  very  confiderable, 
and  ought  to  be  obferv’d  by  thofe,  who  at  diffe- 
•  rent  Seafons,  have  occafion  to  find  the  Specifick 
Gravities  of  Liquids  and  Solids. 

HYPERBOLA.  In  Philcfi  TranfaB.  N.  34- 
you  have  a  Quadrature  of  th eHyperbola  by  the  Ld. 
Vifcount  Brouncker ,  by  a  Series  founded  cn  what 
Dr.  Wallis  hath  demonftrared  in  his  Arith.  of  In¬ 
finites ,  Prop.  87,  88,  89,  &c.  And  in  Philof. 
TravfaB.  N.  306.  by  a  New  Quadratrix,  inven¬ 
ted  by  the  Ingenious  Mr.  f.  Perks,  of  Great  Swin - 
ford  in  Worcefterfhire  ;  together  with  the  Conftru- 
dlion  and  Properties  of  ahat  Quadratrix. 

HYPERBOLICAL  Cylindroid ,  is  a  Solid  Fi¬ 
gure,  whofe  Generation  is  given  by  Sir  Cbriftcpb . 
Wren ,  in  Philofph.  TranfaB.  N.  48.  There  are 
two  oppofite  Hyperbola,  joyn’d  by  the  Axis  Tr  nf- 
verfus  ;  and  thro*  the  Center  there  is  a  Right  Line 
drawn  .at  Right- Angles  to  that  Axis  Tranfverfus ; 
and  about  that,  as  an  Axis,  the  Hyperbola  are 
fuppofed  to  revolve  :  By  which  Revolution  a  Bo¬ 
dy  will  be  generated,  which  he  calls  an  Hypcrbo- 


a  a,  a  a,  is  the  Footto  which  the  upright  Piece  or 
Prop’d  bb,  bb  is  to  beferew’d  :  (See  Fig.  1.)  To 
the  upper  End  of  this  upright  Piece  is  faftned  a 
double  Cheek  of  Steel,  cc,  cc,  on  which  the  Beam 
d  d,  d  d  is  fufpended.  To  one  End  of  this  Beam 
put  on  the  General  Scale,  exprefs’d  by  ee,  ee,  ee. 
At  the  other  End  of  it,  hang  on  the  other  Scale, 
which  is  a  very  thin  and  light  one,  and  is  only 
exprefs’d  on  the  Ballance  by  the  Chara&ers  o iff. 
To  the  loop  at  Bottom  of  it,  is  to  be  fufpended 
by  its  Hair,  and  the  Bottle  g  g,  g  g.  Thus  pre¬ 
pared,  the  Bottle  being  plung’d  into  the  Glafs  of 
Water,  h  h ,  h  h,  the  Beam  will  form  an  Horizon¬ 
tal  Pofition  :  But  if  it  happen  fomething  to  light, 
or  too  ponderous  (  for  all  Waters  have  not  the 
fame  Specifick  Gravity,  nor  at  all  times  )  it  muft 
be  adjufted  by  putting  Weights  on  the  lig’nteft 
End,  till  brought  to  an  Equilibrium.  Thefe 
Weights,  in  the  Experiment,  are  to  be  taken  no 
notice  at  all  of.  And  by  an  Experiment,  by  and 
by  to  be  mention’d,  I  found  two  Grains  to  be 
the  greateft  Variation,  between  the  Weight  of  a 
Bulk  of  Water,  equal  to  574  Grains,  at  the  grea¬ 
teft  Degree  of  Heat  in  this  Climate  to  the  Free¬ 
zing  Point.  And  thus  you  may  find  the  Speci¬ 
fick  Gravities  of  all  manner  of  Liquids,  in  com¬ 
parifon  to  their  like  Bulk  of  Common  Water  : 
For  the  Bottle  will  fink  down  in  lighter ,  and  be 
buoy’d  up  in  heavier  Fluids ;  and  the  Grains  or 
Parts  of  Grains,  which  muft  be  put  into  one  of 
the  Scales,  to  reduce  the  Beam  to  an  Horizontal 
Pofition,  will  fhew  the  Difference  of  the  Speci¬ 
fick  Gravity. 

For  SOLIDS. 

The  General  Scale  ee  remains  in  its  Place  : 
But  inftead  of  the  Scale  / /  muft  be  fufpended 
the  Brafs  Piece,  reprefented  by  the  Figure  ii,  i  i. 
(See  Fig.  z. )  To  the  Loop,  at  the  Bottom  of 
which,  muft  the  Glafs  Bucket  k_  k.,  kk  be  fuf¬ 
pended  by  its  Hair,  which  then  becomes  a  Bal¬ 
lance  to  the  other  End.  Into  this  Bucket  muft 
be  put  the  Solid  (  what  ever  it  be)  whofe  Speci¬ 
fick  Gravity  you  would  find,  or  whofe  Weight 
you  have  a  mind  to  compare  with  that  of  the 
like  Bulk  of  Water  :  And  having  ballanc’d  it  by 
Weights  at  the  other  End,  take  it  out  of  the 
Bucket,  and  plunge  the  Bucket  empty  into  the 
Water.  Then  putting  the  Brafs  Ddh  /  /,  by  its , 
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lick  Cy  l  indroid ;  and  whole  Bales,  and  all  Secti¬ 
ons  parallel  to  them  will  be  Circles.  And  in 
N.  53-  of  the  TranfaBions,  he  applies  it  to  the 
Grinding  of  Hyperbolical  Glaffes,  and  faith  they 
muft  be  either  form’d,  this  way,  or  not  at  all. 

HYPERBOLI-FORM  Figures,  are  fuch  Curves 
as  approach  in  their  Properties  to  the  Nature  of 
the  Hyperbola  $  and  are  call’d  alfo  Hyperboloids. 

The  Method  of  drawing  Tangents  to  Hyperboli- 
form  Figures. 

Let  AS,  ST,  reprefent  the  AlTymptores of  the 
Equilateral  Hyperbola  Mm  ;  then  will  S  be  rhe 
Centre  of  the  oppolite  Sections.  Draw  the  Or- 


y>  y 

And  dividing  by  x,  it  will  be -  =  But 


x 


from  the  Ordinate’s  continual  decreafe  as  the  Ab- 


gu,  y  | 

fcilTa  increafes,  the  - — —  (  — ST,  )  muft  be 


xy 

T~ 


,  you  have  BT  "  —  *  =  SB. 
C  O  t.  I. 


dinate  M  B,  and  another  infinitely  near,  as  m  b. 
Let  p  be  the  Parameter  of  the  Figure,  let  S  B  —x, 

and  MB~y:  Km  =7,  and  And  Jf' 

it  be  required  to  draw  Af  T,  a  true  Tangent  to  the 
Curve  in  the  Point  Af,fuppofe  all  done,as  in  the  Fi¬ 
gure  :  Then  will  the  Triangles MBT,  and  MBjn 

be  fimilar ;  and  therefore  y:  x  ::y  :j-  {  —  BT.) 

Now  the  proper  Equation  fot  the  Curve  is 
\Jp~x  y  wherefore  their  Fluxions  will  be 

equal,  vi%.  o^xy-^yx^otxy  y  x  . 


When  the  Value  of  the  of  the  Sub-tangent  B  T 
comes  out  negative  $  then  the  Point  T  will  fall, 
as  here,  on  the  contrary  Side  of  the  Ordinate, with 
regard  to  S,  the  beginning  of  *.  But  when  it 
comes  out  pofitive,  the  Point  T  will  be  on  the 
contrary  Side  $  as  in  the  Parabola . 

c  O  R  O  L.  II. 

If  you  fuppofe  the  Parameter  —  i  't  and  m  to 

be  a  Negative  Number  ;  then  ym  —  x  is  an  Ex- 
preflion  for  all  Hyperboli-form  Figures  *  and  uni- 
verfally  the  Length  of  the  Sub-tangent  B  T, 

(f- z  7 — ^  —  f  (becaufe  ym  =  x  and  confequent- 


y 

m  ■ 


ly  m  y  "  ' y  z=zX  )  Ifay,  “to  my  '  =  ( bee.  f 

—  x  )  to  mx  5  that  is,  To  the  Exponent  of  the 
Power  of  the  Ordinate  multipled  into  the  Abfcijfa. 

To  Invefigate  the  Areas  if  alt  forts  of  Hyperboli- 
form  Figures. 

In  the  following  Figure,  let  the  Curve  C  MmB 
be  an  Hyperboloid  j  A  K and  A  O  the  Afymptotes; 


^4 


A  Pf 


Let  the  Sub-tangent  P  T  be  called  t ,  and  the  Or¬ 
dinate  PM~y.  The  General  Equation  for  fuch 

Curves  being  /”=  x;  and  the  Expreflion  for  the 
Sub-tangent  PT  being  m  x,  as  above.  Let  G  n, 
in  the  Figure,  be  always  taken  equal  to  PT  : 


Then  will  t  y  —  y  x.  And  the  Rectangles 
NI G  n  —  ty ,  will  always  be  equal  to  the  Re¬ 
ctangle  P\m  p  ~  y  x :  And  if  this  be  always 
done,  the  Figure  K.AOBC  infinite  towards  K C, 
H  h  h  will 
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will  ,be-cqual  to  Eigure  JQLS  II,  equal  to  all  the 

t  y  —  (  becaufe  t  —  mx)  all  the  m  x  y.  But 
( luppofing  the  Figure  K.A  O  B  C  —  b  ;  and  the 
infcribed  Redangle  LBOA~ d)  then  will  the  Fi¬ 
gure  K^L  B  C  =  b  —  d  —  all  the  x  y  (  becaufe 

I^r=z  x,  and  \  M  =  y  .)  Whence  all  the  Re- 
s  • 

Wangles  m  x y  —  all  the  y  x  —  b,  are  to  all  the 

x'y  —  b  —  d ,  as  m  is  to  i .  And  by  Divifion, 
m  :  m  —  i  ::b  :  d  :  That  is,  the  Figure  K^AOBC : 
Is  to  the  inlcribed  Redangle  ::  As  the  Exponent 
of  the  Power  of  the  Ordinate  m :  Is  to  the  fame 
Exponent  lefs  i . 

1  f 

C  O  B^O  L  L  A  B^T. 

If  m  be  greater  than  i  ;  then  the  Space,  inde¬ 
terminate  towards  K^,  may  be  meafured  :  But 
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if  m  ~  i,  then  the  fecond  Term  in  the  Analogy 
m  —  i  rrr  o  ;  and  confequently  ,  the  Space 
K^A  O  BC  is  infinite  towards  Ki  ;  and  infinitely 
great  in  refped  of  the  Redangle  L  O.  But  if 
m  be  lefs  than  r,  that  Space  f^AOBC  will  be 
more  than  infinite. 

Thus  in  the  common  Apollonian  Hyperbola, 

whofe  Equation  isy  1  =r  x  ;  or  (fuppofing  a 
the  Parameter  —  i  )  aa  —  xy  ;  it  appears  that 
m  —  i  —  o  *  and  confequently,  it  appears  that 
the  Proportion  between  the  Redangle  L  O,  and 
the  faid  infinite  Space  is  infinitely  great  :  See  more 
of  this  in  HayesV  Fluxions,  p.  6s,  &c. 

HYPETHRE,  in  the  Ancient  Architedure, 
was  two  Ranks  of  Pillars  all  about,  and  ten  at 
each  Face,  of  any  Temple,  &c.  with  a  Periftile 
wi  hin  of  6  Columns. 


w 
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JACK,  in  a  Ship,  is  that  Flag  which  is  hoifted 
up  at  the  Sprit-Sail-Top-Maft-Head. 
JACTIVUS,  Jativus,  a  Latin  Word,  fig- 
ftifying,  in  the  Law,  him  that  lofeth  by  Default : 
Placitum  fuum  neglexerit ,  &  Jadivus  exinde  re- 
manftt.  Formul.  Solenn. 

JAM,  .or  Jamb,  is  in  the  Language  of  our  Lead 
Miners  in  Mendip,  a  thick  Bed  of  Stone,  which 
hinders  their  Work  when  they  are  purluing  the 
Veins  of  Oar. 

ICH  DIEN,  the  Motto  under  the  Arms  of  the 
Prince  of  Wales  ;  which  Sir  H.  Spelman  judges 
to  be  in  Saxon  Ic  Thien ;  the  Saxon  D  with  a  tra- 
verfe  Stroke  being  the  fame  with  Tb  ;  and  figni- 
ed  I  Serve,  or  am  a  Servant.  As  the  Saxon  King’s 
Minifterial  Lords  were  called  T hiens. 

IDEA’S  Our  Obfervation  employ’d,  either 
about  External  ObjeBs ,  or  about  the  Internal  O- 
peration  of  our  Minds,  perceived  and  reflected  only 
by  our  felves  ;  is  that  which  fupplies  our  Under- 
ftanding  (  faith  Mr.  Lock )  with  all  the  Materials 
of  Thinking.  Thefe  Two  are  the  Great  Foun¬ 
tains  of  Knowledge  from  whence  all  the  Idea's , 
Notions,  Phantafms,  Species,  ©c.  which  we  have, 
or  can  naturally  have,  do  fpring  and  arife. 

i.  Our  Senfes,  being  converfant  about  parti¬ 
cular  Senfible  Objeds,  do  convey  into  the  Mind 
feveral  diftind  Perceptions  of  things  :  And  this 
way  we  gain  the  Ida's  of  Tellow,  White,  Heat, 
Cold,  Soft ,  Hard,  Bitter ,  Sweet,  and  all  thofe 
which  we  properly  call  Senfible  Qualities ,  and  this 
Great  Source  of  moft:  of  the  Idea's  we  have,  de¬ 
pending  wholly  on  our  Senfes,  and  derived  by 
them  to  the  Underftanding,  is  called  Senfation. 

2.  The  other  Fountain  from  which  Experience 
furnifhes  the  Underftanding  with  Idea's,  is  the 
Perception  of  the  Operation  of  our  own  Minds  with¬ 
in  us,  as  it  is  employed  about  the  Idea's  it  hath 
before  gotten  by  Senfation  :  Which  Operations , 
when  we  come  to  Befell  and  Confider  on,  our  Un¬ 
derftanding  thereby  becomes  furnilh’d  with  ano¬ 
ther  Set  of  Idea's,  which  could  not  be  had  from 
things  without  ;  and  fuch  is  Perception ,  Thinking, 
Doubting,  Believing ,  Beafoning,  Kf lowing,  Wil¬ 
ling,  &c,  and  all  the  different  Adions  of  our 
Minds  ;  which  we  being  confcious  of,  and  ob- 
ferving  in  our  felves,  do  from  thefe  receive  into 
our  Underftandings,  as  diftinS  Idea's,  as  we  do 
from  Bodies  affeding  our  Senfes.  This  is  a  kind 
of  Internal  Senfation  j  -  is  called  very  properly,  by 
Mr.  Lock >,  Bpfleftion  :  And  thefe  two,  Senfation 
and  BffieBion,  he  takes  to  be  the  only  Originals 
from  whence  all  our  Idea's  take  their  Beginnings. 

And  fo  far  the  Mind  or  Underftanding  is  meer- 
ly  pajfive  ;  and  cannot  choofe  whether  it  will  have 
thefe  Beginnings  or  Materials  of  Knowledge  or 
not.  The  Objeds  of  Senfe  will  obtrude  their  I- 
dea's  upon  our  Minds ;  and  the  Operations  of  our 
Minds  will  not  let  us  be  without  fome  (at  Ieaft  ob- 
feure)  Notions  of  them.  No  one  can  be  wholly 
ignorant  of  what  he  doth  when  he  Thinks:  And 
as  the  Mind  is  forced  to  receive  Imprelfions  from 
without,  fo  it  cannot  avoid  the  Perception  of  thofe 
Idea's  that  are  annex’d  to  them*. 
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Of  Idea's,  fome  ( as  we  fltould  carefully  ob- 
ferve)  are  Simple ,  and  others  Complex.  All  thofe 
Idea's  that  come  into  our  Minds  by  Senfation,  are 
of  the  former  kind  :  And  tho’  the  Qualities  in  Bo¬ 
dies  that  aftedour  Senfes  are  in  the  Things  them- 
felves,  fo  united  and  blended,  that  there  is  no  Se > 
paration  nor  Diftance  between  them  ;  yet  the  I- 
dea's  they  produce  in  the  Mind  enter  by  the  Senfes 
fimpleand  unmix’d.  Some  Idea's  come. into  out 
Minds  only  by  one  Sence ,  which  is  peculiarly  a- 
dapted  to  receive  them  :  As  the  Idea's  of  all  Co¬ 
lours  are  received  only  by  the  Eye  ;  a\\  Sounds  and. 
Tones  by  the  Ear,  ©c.  Heat ,  Cold,  and  Solidity, 
by  the  Touch. 

Other  Idea's  we  gain  by  more  than  one  Sence  ; 
as  of  Space,  Extenfion,  Figure,  fteft,  and  Motion: 
For  thefe  make  forcible  Impreftions  both  on  the 
Eyes  and  Touch. 

There  are  other  Simple  Idea's ,  which  convey 
themlelves  into  the  Mind  by  all  the  ways  of  Sen¬ 
fation  and  BefleHion  ;  as  P/eafure,  Pain ,  Power 
Exijlence,  Unity ,  and  Succejfion  ;  and  thefe  are 
all,  or,  at  Ieaft,  the  moft  confiderable  of  thofe 
Simple  Idea's  which  the  Mind  hath  5  and  out  of 
which  is  made  all  its  other  Knowledge. 

To  underhand  the  Nature  of  thefe  Simple  I- 
dea's  the  better,  and  to  dilcourfe  of  them  intelli¬ 
gibly,  it  will  be  convenient  to  diftinguifli  them  as 
they  are  Idea's  or  Perceptions  in  our  Minds,  and 
as  they  are  Modifications  in  the  Bodies  that  caufe 
fuch  Perceptions  in  us ;  that  fo  we  may  not  thinly 
(as  perhaps  is  ufually  done)  that  they  are  exadly 
the  Images  and  Byfemblances  of  fomething  inhe¬ 
rent  in  the  Subjed  :  For  moft  of  thofe  of  Senfa¬ 
tion  are  in  the  Mind  no  more  the  Likenefs  of  fome¬ 
thing  exifting  without  us,  than  the  Names  that 
ftand  for  them,  are  the  Likenefs  of  our  Idea's.  But 
here  the  Qualities  in  Bodies,  which  produce  thefe 
Idea's  in  our  Minds,  muft  be  diftinguifhed  into 
Primary  and  Secondary.  Primary  Qualities  are  fuch 
as  are  utterly  inleparable  from  the  Body,  in  what 
State  foever  it  be  ;  fuch  as  the  Sence  conftantly 
finds  in  every  Particle  of  Matter  *  which  are  So¬ 
lidity,  Extenfion,  Figure,  Motion ,  Belt,  and  Num¬ 
ber.  Secondary  Qualities  are  fuch  as  are  in  reality 
Nothing  in  the  Objeds  themfelves,  but  only 
Powers  to  produce  various  Senfations  in  us  by 
their  Primary  Qualities  •  i.e.  by  the  Bulk,  Figure, 
Texture,  and  Motion  of  their  Infenfible  Parts  ;  as 
Colours,  Sounds,  Tafts,  ©c.  Now  the  Idea's  of 
Primary  Qualities  are,  in  fome  fence,  Bgfemblances 
of  them,  and  their  Patterns  do  really  exift  in  the 
Bodies  themfelves ;  but  the  Ide  fs  produced  in  us 
by  thefe  Secondary  Qu  dities  have  no  Bcfemblance 
of  them  at  all.  There  is  nothing  like  our  Idea’s 
exifting  in  the  Bodies  themfelves  :  They  are  in 
the  Bodies,  we  denominate  from  them,  only  a 
Power  to  produce  thofe  Senfations  in  us  :  And  what 
is  Sweet,  Blue,  or  Warm  in  Idea,  is  but  the  cer¬ 
tain  Bulk,  Figure,  and  Motion  of  the  infenfible 
Parts  in  the  Bodies  themfelves,  which  we  call  fo. 

There  are  feveral  Faculties  which  the  Mind  hath 
of  managing  thefe  Simple  Idea's,  which  are  very 
well  worth  our  Obfervation  ;  as  that  of  Difcer- 
ning  duly,  and  rightly  Diftinguifhing  one  from 
another:  In  this  confifts  the  Accuracy  of  Judg- 
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ment,  and  the  avoiding  all  Confufions  and  Mi- 
ftakes. 

z.  That  of  Comparing  them  one  with  another, 
in  refpecft  of  Extent,  Degree ,  limey  Place,  or  any 
other  Circumftances  of  Relation  or  Dependance 
one  on  another. 

3.  The  Faculty  of  Compounding  or  putting  to¬ 
gether  the  Simple  Ideas  receiv’d  by  Senfation  or 
RefleEtion ,  in  order  to  make  Complex  ones. 


2.  There  are  others  compounded  of  Simple  1- 
dea's  of  feveral  kinds  put  together  to  make  one 
Complex  one  ;  as  Beauty,  Theft,  <£fc. 

Sulftances  have  their  Idea's  fuch  Combinations 
of  Simple  Idea's,  as  are  taken  to  reprefen  t  diftindfc 
particular  things  fubfifting  by  themlelves;  iu 
which  thefuppofed,  or  confuted  Idea  ofSubftance 
fuch  as  it, is,  is  always  the  Firft  and  Chief. 

Relations,  are  a  Tort  of  Complex  Idea's  arifing 
from  the  Confideration  and  Comparifon.  of  one  J- 
dea  with  another.  Of  thefe,  fome  depend  only 
on  the  Equality  or  Excefs  of  the  fame  Simple  Idea 


4.  When  Children,  by  repeated  Senfations, 

have  got  fome  Ideas  fix’d  in  their  Memories,  they,  _  _ 

by  degrees,  begin  to  learn  the  Ufe  of  Signs;  and  I  in  feveral  Subjects  ;  and  thefe  Mr.  Lock  thinks 
when  they  can  lpeak  articulately,  they  make  ufe  J  may  be  called  Proportional  Relations  ;  fuch  as 
of  Words  to  fignifie  their  Idea's  to  others  :  And  equal,  more,  bigger,  fleeter,  Another  Oc- 

theUfe  of  Words  being  to  ftand  as  outward  Marks  ealion  of  comparing  things  together,  is  the  Cir- 
of  our  Internal  Idea’s  ;  and  thole  Ideas  being  ta-  cumftances  of  their  Origin  or  Beginning  -  and 
ken  from  particular  things ,  if  every  particular  this  being  not  afterwards  to  be  altered,  make 
Idea  that  we  take  in  Ihould  have  a  particular  the  Relations  depending  thereon  as  lafting  as  the 
Name.  Names  muft  grow  endlefs.  To  prevent  Subjedts  to  which  they  belong  :  Thefe  are  Natu- 
this,  the  Mind,  by,  *  ral  Relations ,  fuch  as  Father,  Brother ,  Vncle ,  Cou - 

fins,  c.  There  are  alfo  Relations  by  Infiitution, 

5.  Another  Faculty,  can  make  the  Particular  as  Prince  and  People,  General  and  Army,  &c.  Mo- 
Ideas  received  from  fuch  Objects,  to  become  I  ral  Relations,  are  the  Conformity  or  Difagree- 
General :  Which  is  done  by  conlidering  them  as  ment  of  Men’s  free  Actions  to  Laws  and  Rules 
they  are  in  the  Mind  fuch  Appearances,  feparate  whether  Divine  or  Human. 

from  all  other  Exiftences,  and  the  Circumftances  It  may  be  conlidered  alfo  further  about  our  t- 
of  real  Exiftence  ;  fuch  as  Time,  Place,  or  any  o-  dea's,  that  fome  are  clear  and  difiinEl  -  -.others 
ther  concomitant  Idea's  ;  and  this  is  called  Ab-  obfcure  and  confufed.  Our  Simple  Ideals  are  clear 
firaftion  ;  whereby  Idea's  taken  from  particular  when  they  continue  fuch  as  the  Objedls  repre- 
things,  become  general  Reprefen tatives  of  all  of  fent  them  to  us,  when  our  Organs  of  Senfation 
that  kind  5  and  their  Names,  General  Names  ap-  are  in  a  good  Tone  and  Order  ;  when  our  Me- 
plicable  to  what  ever  exifts  conformable  to  fuch  mories  retain  them,  and  can  produce  and  prefen t 
Abftraft  Idea's .  Thus  the  fame  Colour  being  ob-  them  to  the  Mind  when  ever  it  hath  occalion  to 
ferv’d  to  Day  in  Chalk  or  Snow,  which  the  Mind  confider  them  :  And  if  along  with  this  the  Mind 
Yefterday  received  from  Milk,  or  Cerujfe  ;  it  con-  fees  that  thefe  Simple  Idea’s  are  feverally  different 
fiders  that  Appearance  alone  ;  makes  it  a  Repre-  one  from  another,  and  each  lingfe  one  from  all 
fentative  of  all  of  that  kind  ;  and  having  given  it  the  reft;  then  they  are  diftinft  alfo  as  well  as  clear: 
the  name  of  Whitenefs,  it  by  that  lound  fignifies  And  the  contrary  to  this  will  occalion  Obfcurity 
the  fame  Quality  wherefoever  to  be  met  with  or  and  Confufwn. 
imagined :  And  thus  'Univerfals,  whether  Idea’s  I 

or  Terms,  are  made.  IDENTITY  :  The  Idea’s  o (Identity  and  Di- 

verfity  come  into  our  Minds  by  the  Power  it  hath 
From  the  Power  which  the  Mind  hath  of  com-  of  comparing  the  very  Beings  of  Things  ;  where- 
bining  thus,  comparing,  and  feparating  or  abfira -  by  conlidering  any  thing,  as  exifting  in  any  de- 
Eting  its  Simple  Idea's,  which  come  into  it  by  Sen-  termined  Time  and  Place,  we  compare  it  with 
fat  i  on  and  Reflexion,  all  Complex  Idea’s  are  form’d;  it  felf  exifting  at  another  time;  and  accordingly 
and,  as  before  in  the  Perception  of  Idea's,  the  Un-  pronounce  it  to  be  the  fame  ordiverfe.  When  we 
derftanding  was  paffive,  fo  here  ’tis  aEtive ;  exer-  fee  anything  to  be  in  any  place  in  any  Infant  of 
ting  the  Power  it  hath  in  the  feveral  Adis  and  Fa-  Time,  we  are  fure  (  be  the  thing  what  it  will  ) 
culties  above-mention’d,  in  order  to  frame  Com-  that  it  is  that  very  thing,  and  not  another  :  For 
founded  Ideas.  *  what  ever  is  another  thing,  mull  at  that  fame  time 

All  Complex  Ideas ,  tho’  their  Number  be  infx-  exiftin  another  place, how  likefo  ever  it  may  be  in 
nite,  and  Variety  endlefs,  may  be,  as  it  feems,  all  other  refpe&s.And  in  this  con  fids  Identity;  when 
all  reduc’d  to  thefe  three  Heads,  vi%.  Modes,  Sub-  the  Idea’s  it  is  attributed  to,  vary  not  at  all  from 
fiances  and  Relations .  ,  .  what  they  were  that  moment,  wherein  we  confi- 

Modes  are  fuch  Complex  Idea’s,  which  how  e-  |  der’d  their  former  Exiftence,  and  to  which  wecom- 
ver  compounded,  are  not  luppofed  to  exift  by  pare  the prefent :  for  never  finding  nor  conceiving 
themfeves,  but  are  conlidered  as  Dependencies  on,  it  poffible,  that  two  thingsof  the  fame  kind  Ihould 
or  Affeftions  of  Subftances  :  Such  are  the  Idea's  exift  in  the  fame  place1  at  the  lame  time,  we  righr- 
fignified  by  the  words  Triangle,  Gratitude,  Mur-  ly  conclude,  that  what  ever  exifts  any  where 
ther,  (3c.  and  thefe  Modes,  as  Mr.  Loci ^  calls  at  any  time,  excludes  all  of  the  lame  kind,  and 
them,  are  of  two  forts.  is  there  it  felf  alone.  When  therefore  we  demand. 

Whether  any  thing  be  the  fame  or  not-Pltalways  re- 
i.  Such  as  are  only  Variations,  or  different  fers  to  fome  thing  that  exifted  at  fuch  a  time  in  fuch 
Combinations,  of  the  fame  Simple  Idea,  without  a  place,  which,  *twas  certain,  at  that  inftant,  was 
the  Mixture  of  any  other  ;  as  a  Do^en,  a  Score,  the  fame  with  irfelfand  no  other.  From  whence 
£?c.  and  thefe  may  be  called  Simple  Modes.  it  follows,  that  one  thing  caq’chave  two  Beginnings 

'  of 


I  D  E 


1  M  P 


of  Exiftence,  nor  two  things  one  ;  it  being  impof- 
fible  for  two  things,  of  the  fame  kind,  to  be  or 
exift  in  the  fame  inftant,  in  the  very  fame  place  ; 
or  one  and  the  lame  thing  in  divers  places.  What¬ 
ever  therefore  had  one  Beginning  is  the  fame  thing; 
and  that  which  had  a  different  Beginning  in  Time 
and  Piace  from  that,  is  not  the  fame  with  that, 
but  different  from  it. 

We  feem  to  have  Idea’s  but  of  three  forts  of 
Subftances,  GOD ,  Finite  Intelligences  or  Spirits , 
and  Bodies .  Of  GOD,  ’tis  demonffrable  that 
He  is  without  Beginning,  Eternal,  Unalterable, 

'  and  Omniprefent ;  wherefore  of  His  Identity  there 
can  be  no  doubt. 

Finite  Spirits  having  had  each  its  determinate 
Time  and  Place  of  Beginning  to  ‘exift ;  the  Re¬ 
lation  to  that  Time  and  Place  will  always 
determine  to  each  of  them  its  Identity,  as  long 
as  it  ex  ills. 

And  the  fame  will  hold  of  Bodies  :  And  in  eve¬ 
ry  Particle  of  Matter,  to  which  no  Addition  or 
Subtraction  of  Matter  being  made,  it  is  the  fame. 
And  though  thefe  three  forts  of  Subftances  do  not 
exclude  one  another  out  of  the  fame  Place  ;  yet 
we  cannot  conceive  but  that  they  muft  neceffari- 
ly  each  of  them  exclude  any  other  of  the  fame  kind, 
out  of  the  fame  Place  ;  or  elfe  the  Notions  and 
Names  of  Identity  and  Diverftty  would  be  in  vain  ; 
and  there  could  be  no  fuch  Diftindion  of  Sub¬ 
ftances,  or  any  thing  elfe  from  one  another.  Thus, 
v.  gr.  if  two  Bodies  or  Particles  of  Mattter  could 
be  in  the  fame  place  at  the  fame  time  ;  then  take 
them,  great  or  little,  they  muft  be  one  and  the 
fame  ;  nay,  thus  all  Bodies  muft  be  one  and  the 
fame. 

*Tis  plain  then  that  the  fo  much  difputed  Prin- 
cipium  Individuationis  is  Exiftence  it  felf  ;  which 
determines  a  Being  of  any  fort  to  a  particular 
Time  and  Place,  incommunicable  to  two  Beings 
of  the  fame  kind. 

And  here  it  will  do  well  to  diftinguifh  between 
dead  and  unadive  Lumps  of  Matter,  and  fuch  Bo¬ 
dies  as  thofe  endow’d  with  Vegetable  or  Animal 
Life.  If  you  confiderone  of  the  former  kinds  of 
Bodies  ;  if  it  confift  only  of  one,  or  a  determinate 
Number  of  many  Atoms,  any  way  combined  to¬ 
gether  ;  while  that  one  continues  without  mixture 
with  others;  or  while  the  many  exift,  united  toge¬ 
ther  in  the'fame  Mafs,  it  will  ftill  be  the  fameBody; 
but  if  one  Atom  be  taken  away,  or  any  new  one 
added,  it  is  no  longer  the  fame  Mafs,  or  the  fame 
Body.  But  in  the  State  of  Living  Creaturesftheir  I- 
dentity  depends  not  on  aMafs  of  the  fame  Particles , 
but  onfomething  elfe  ;  for  in  them  the  Variation 
of  great  Parcels  of  Matter  alters  not  the  Identity. 
An  Oak  growing  from  a  Plant  to  a  great  Tree  ; 
and  a  -Child  growing  to  an  Adult  Perfon,  are  ftill 
the  fame  ;  tho’  in  both  Cafes  there  be  a  manifeft 
Change  of  Parts  :  For  here  ’tis  fuch  a  peculiar 
Difpofition  and  Organization  of  Parts  in  one  cohe¬ 
rent  Body,  and  partaking  of  one  common  Life, 
that  conftitutes  their  Identity  ;  and  as  long  as  that 
continues,  it  will  be  the  fame  Oak  or  Man.  And 
fo  it  is  in  a  Watch ;  as  long  as  the  Mechanifm  of 
it  continues  the  fame,  and  it  goes  and  anfwers 
the  End  of  its  Organization,  ’tis  the  fame  Watch, 
tho’  many  Particles  of  Matter  continually  hib  off 
and  wear  away.  ’Tis  clear  therefore  wherein 
eonfifts  the  Identity  of  any  Animal  or  Vegetable. 


But  there  is  another  fore  of  fdentity,wb.ich  hath 
not  been  improperly  called  Perfonal  ;  which  5 
think  Mr.  Lock,  truly  determines  to  confift  in  the 
Samenefs  of  a  Rational  Being  :  Since  by  Perfon  we 
underftand  an  Intelligent  Being,  having  Reafom 
and  Refiedion  :  And  fince  there  is  a  Confcioufnefs 
which  always  accompanies  Thinking  ;  it  is  that 
which  makes  every  one  to  be  that,  which  he  calls 
himfelf,  thereby  diftinguifhing  him  from  all  other 
Beings  that  think,  and  give  him  his  Perfonal  Iden¬ 
tity.  See  EJfay  of  Human  Vnderftanding,  Book  2t 
Ch.  27. 

JEWISH  Hours ,  are  the  24  Hours  of  the  Day, 
accounted  from  Sun-fetting  to  Sun-fetting  again* 
much  after  the  manner  as  the  Italians  do  now. 

IKEMILDESTREET,  one  of  the  four  old 
Roman  Ways  in  England :  See  iVatling-ftreet  in 
Vol.  II.  It  was  called  Stratum  Icenorum ,  becaule 
it  took  its  Beginning  from  the  Iceni,  which  were 
thofe  that  inhabited  Suffolk,,  Norfolk ,  and  Cam- 
bridgejhire . 

ILLEVIABLE,  is  what  cannot  or  may  not  be 
levied :  And  therefore  Nihil  is  a  Word  fet  upon  a 
Debt  that  is  Illeviable, 

IMPARSONEE,  in  the  Law,  or  a  Parlon  Im- 
parfonee,  is  one  that  is  Induded  into  the  PofFefti- 
on  of  a  Benefice,  And  Dyer  faith,  a  Dean  and 
Chapter  are  Parfons  Imparfonees  of  a  Benefice  ap¬ 
propriate  to  them. 

IMPEACHMENT  of  Waft  e,  lm peti tio  vafti,  from 
French  Empefcbment,  Impedimentum,  fignifies  in 
Law  a  Reftraint  from  committing  Wafte  on  Lands 
and  Tenements,  And  thus  he  that  hath  a  Leafe 
without  Impeachment  of  tVafte,  hath  by  it  a  Pro¬ 
perty  or  Intefeft  given  him  in  the  Houfe  and  Trees, 
and  may  mak thVafte  in  them,  without  being  Im¬ 
peached  for  it  ;  that  is,  without  being  queftion’d 
or  demanded  any  Recompence  for  the  Wafte 
done. 

IMPLEAD,  in  our  Law,  fignifies  to  Sue,  Ar- 
reft  or  Profecute  by  Courfe  of  Law. 

IMPOST,  is  the  Tax  which  the  Crown  re= 
ceives  for  Merchandize  brought  into  any  Haven 
within  its  Dominions,  or  from  Foreign  Parts. 
31  Eli%.  5.  and  thus  it  may  be  diftinguifhed  from 
Culiom  ;  which  is  rather  the  Profit  which  the 
Queen  makes  of  Wares  exported  *  But  they  are 
frequently  ufed  promifeuoufly. 

IMPOSTS  in  Architedure,  are  what  are  fome 
times  called  Chaptrels,  being  the  Parts  on  which 
the  Feet  of  Arches  ftand  :  Or  the  Capitals  of  Pi- 
lafters  that  fupport  Arches.  Thefe  Impofts  con¬ 
form  to  their  proper  Orders  :  The  Tufcan  hath  a 
Plinth  only  :  The  Doricktwo  Faces  and  a  Round: 
The  Ionick a  Plancere  or  Cavity  between  the  two 
Faces ;  with, fome  times, carved  Mouldings  ;  as  the 
Corinthian  and  Compofite  have  their  Freifes.  But 
the  Sallies  of  the  Impofts  muft  not  exceed  the  Bo¬ 
dy  of  the  Pilafter.  Sometimes  the  Entablature  of 
the  Order  ferves  for  the  Impoft  of  the  Arch  ;  and 
this  looks  very  great  and  ftately. 

IMPROPRIATION,  is  the  Word  for  the  Pro¬ 
fits  of  an  Ecclefiaftical  Benefice, being  in  the  Hands 
of  a  Lay-Man:  As  Appropriation  is  the  Term, 
when  tis  in  the  Hands  of  a  Eifliop,  College,  or 
Religious  Houfe,  Tho’  thefe  two  Words  are 
now  often  ufed  promifeuoufly.  It  is  faid  there 
are  3845  Impropriations  in  England.  Cowel's  In¬ 
terpreter. 
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IN  Alto  &  Imo  ;  the  fame  with  Alto  &  Bajfo  ; 
which  fee. 

INCIDENCE.  Sir  Ifaac  Newton ,  in  his  Op- 
ticks ,  Printed  Ante  the  firft  Edition  of  this  Book, 
faith,  That  the  Sine  of  Incidence  is  either  accurate¬ 
ly ,  or  very  nearly ,  in  a  given  Ifatio  to  the  Sine  of 
Hefraftion :  (And  the  Angles  of  incidence,  Refle¬ 
xion,  and  Refraction,  are  all  in  'one  and  the  fame 
Plane.  )  Wherefore  if  that  Proportion  be  known 
in  any  one  Inclination  of  the  Incident  Ray,  ’tis 
known  in  all ;  and  thereby  the  Refraction  in  all 
Cafes  of  Incidence  on  the  fame  Refracting  Body 
may  be  determin’d.  Thus,  if  the  Refraction  be 
made  out  of  Air  into  Water,  the  Sine  of  Incidence 
of  the  Red  .Light  Is  to  the  Sine  of  the  Refraction, 
As  4  To  3.  If  out  of  Air  into  Glals,  the  Sines 
are  As  17  To  ii.  In  Light  of  other  Colours 
the  Sines  have  indeed  other  Proportions ;  but  the 
Difference  is  fo  little,  that  it  need  feldom  be  con- 
fider’d. 

To  illuftrate  all  this,  Sir  If.  Newton ,  Opt.  p.  5. 
gives  this  Example  : 

Let  r  s  be  the  Surface  of  the  Still  Water,  c  the 
Point  of  Incidence ,  in  which  any  Ray  coming  in 


the  Ait*  from  a  in  the  Line  a  cy  is  reflected  or  re¬ 
fracted  :  I  would  know  whither  this  Ray  fhall 
go  after  fuch  Reflexion  or  Refraction. 

On  the  Surface  of  the  Water  rs,  and  in  the 
Point  c,  I  erect  the  Perpendicular  cp,  and  pro¬ 
duce  it  downwards  to  q.  Knowing  therefore  that 
the  Ray  after  Reflexion  or  Refraction  will  be 
found  fome  where  in  the  Plane  of  the  Angle  of 
Incidence  acp  produced  :  I  let  fall  the  Sine  of  that 
Angle  (  vi%.  a  d)  on  the  Perpendicular  /  c  •  and 
then  if  the  Reflected  Ray  be  fought,  I  produce 
a  d  to  by  lo  that  d  b  ■ —  a  df  and  draw  c  b,  which 
fliall  be  the  Reflected  Ray,  becaufe  the  Angle  of 
Reflexion  and  its  Sine,  are  equal  to  the  Angle  and 
Sine  of  Incidence,  as  they  ought  to  be.  But  if  the 
Refracted  Ray  had  been  fought,  I  produce  a  d 
to  h  ,  fo  that  d  h  may  be  to  a  d,  As  the  Sine  of 
Refraction  To  that  of  Incidence  ;  i.  e.  As  3  To  4. 
Then  with  the  Radius  a  c ,  defcribing  the  Circle 
a  be,  and  in  the  Plane  a  c  p  ;  I  draw  the  Line  h  e 
parallel  to/  q,  and  cutting  the  Circumference  in 
e  :  Then  drawing  c  e,  that  fliall  be  the  EefraUed 
R&-  For  if  ef  be  let  fall  perpendicularly  on  the 
Line/ q,  it  fliall  be  the  Sine  of  the  Angle  of  Re- 


fraction  of  the  Ray  ce  $.  and  this  Sine  is  equal 
f  u  a  a  C0nfequently  in  proportion  to  the  Sine 
-  AnSIe  of Incidence  ad.  As  3  To 4. 

necSShE^T’  !)")  the  Uw’  fig"fieS  a  thin8 

neceiianiy  depending  upon  another,  as  more 
P^pal.  Thus  a  Court  Baron  is  fo  Incident  to 
a  annor  and  a  Court  of  Pie-Powdre  that  they 
cannot  e  fevered  in  a  Grant  of  a  Mannor  or  Fair , 
b“  ““ft  go  along  with  it. 
c  «  INED  Plane.  If  a  Body,  as  B,  be  partly 
fupported  by  the  Inclined  Plane  A  C,  and  partly 


by  the  Power  R  acting  on  a  Direction  parallel  to 
the  Plane  A  C.  Then  that  Power  R:  Is  to  the 
Body  or  Weight  B  : :  As  the  Sine  of  the  Angle 
of  the  Plane’s  Inclination  AC  B  :  Is  to  the  Radi¬ 
us  C  A.  C  D,  A  D,  G  F,  F  D,  and  H  F,  be¬ 
ing  drawn  as  in  the  Figure.  The  Body  B  will 
be  fuftain’d  as  it  were  by  three  Forces  or  Powers, 
all  acting  according  to  different  Directions,  and 
in  ALquilibrio  to  one  another.  The  Firft  of  which 
is  the  Force  of  Gravity  ;  expreffed  by  B  E  perpen¬ 
dicular  to  the  Horizon  C  D.  The  Second,  the 
Power  R,  according  to  the  Direction  B  R  parallel 
to  the  Plane  A  C.  And  the  Third  is  fupplyd  by 
the  Refiftance  or  Contranitenceof  the  Plane  AC  ; 
and  is  exprefs’d  by  B  H  perpendicular  thereunto. 
For  Action  and  Re- action  being  equal,  and  one 
acting  directly  contrary  to  the  other ;  the  Plane 
which  is  prefled  by  the  Body  or  Weight  B,  accor¬ 
ding  to  the  Direction  of  the  Perpendicular  H  B, 
muft  act  on  that  Body  by  a  contrary  Direction, 
vi%.  that  of  F  B  or  B  H.  And  fince  thefe  three 
Powers  are  all  mutually  in  > Equilibric ,  and  that 
the  Body  Bisfuftaincd  by  them,  ’tis  plain(when 
G  F  is  drawn  perpendicular  to  C  D,  or  parallel  to 
B  E)  that  the  Force  of  Gravity  will  be  exprefled 
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by  G  F  ;  and  that  the  Power  R  :  To  the  Power 
of  Gravity  ::  Will  be  as  G  B  :  To  G  F  .*  But  in 
the  Right-angled  Triangle  CFG  (  F B  being  a 
Perpendicular  to  the  Bafe  CG)  BG  :  G  F  : :  G  F 
:  G  C  ;  and  as  F  G  :  G  C  : :  A  D  :  A  C  (by  Simi¬ 
lar  Triangles ;  )  wherefore  the  Power  R :  Is  to 
the  Force  ot  Gravity  ::  As  AD  :  To  AC;  or 
as  the  Sine  of  the  Angle  of  Inclination  to  the  Ra¬ 
dius.  £>.  E.  D. 

COROLL^RT  I. 

Wherefore  the  Force  by  which  any  heavy  Bo¬ 
dy  wou’d  defcend  on  any  Inclined  Plane  to  the 
Force  of  the  Defcent  in  the  Perpendicular,  is  as 
the  Sine  of  the  Angle  of  the  Plane’s  Inclination  eo 
the  Radius. 

% 

C  O  \  Q  L  L  A  It. 

From  hence  alfo  it  follows,  that  the  Inclina¬ 
tion  of  the  Plane  may  be  fo  little,  that  the  grea- 
teft  Weight  may  be  fuftain’d  on  it  by  the  leaft 
Power. 

For  Practice  therefore.  Let  the  Weight  of  any 
Body  be  W,  and  P  the  Power  wanted  to  fuftain 
it  on  an  Inclined  Plane. 

I  fay,  by  this  Theorem,  R  :  JV  ::  S  Inch  :  P. 
That  is,  As  Radius  is  to  the  Weight  : :  So  is  the 
Sine  of  the  Angle  of  the  Plane’s  Inclination  to 
the  Horizon  :  To  the  Power  fought.  The  three 
firft  of  which  are  given  :  Wherefore  the  Fourth 
is  known.  Trigcn.  Calculation.  E.  G.  Let  a  Body 
weigh  9999  Pound  5  What  Power  will  fuftain  it 
from  defcending  on  a  Plane  inclined  to  the  Ho¬ 
rizon  with  an  Angle  of  34  Degrees  ?  Anfwer, 
5390  Pound  weight; 

See  the  Work, 

R  =  id. 

Weight  9999.  3^999957 
S ,  L  Inch  =  340.  9.747562 

R  — R—  3-7474I9  —  559° 


INCOMBUSTIBLE  Cloth,  is  a  fort  of  very 
odd  Linen,  made  from  a  Stone  in  the  form  of  a 
Talk  5  and  call’d  Lapis  Ammanthus  and  Asbrfto's, 
Alumen  Pluntofum ,  Polia^Corsbides ,  Sparta  Polia, 
&c.  ’Tis  found  in  many  places  in  China,  Italy, 
and  Wales  •  and  I  have  had  a  very  clean  fort, 
which  would  part  into  pretty  long  Threads, which 
was  found  in  Scotland.  The  Incombuftible  Cloth 
made  from  this  Mineral,  is  called  Linum  Vivum, 
Linum  Fojftle ,  Linum  Indicum,  Creticum,  Cypri- 
cum,  from  the  Places  where  ’tis  found.  This 
was  of  fuch  efteem  among  the  Ancients,  as  to  be 
rank’d  (as  Dr.  Plot  tells  us)  with  the  moft  precious 
Pearls :  And  in  China  a  piece  of  it  but  234  Inches 
long  was  valued  at  80  Tale,  i.  e.  36  /.  1  3  t.  4  d. 
Pliny  tells  us  exprefly,  and  of  his  own  knowledge, 
That  Napkins  of  this  Cloth  being  taken  foul  from 
the  Table  at  a  great  Feaft,  where  he  was  a  Gueft, 
were  caft  into  the  Fire,  and  by  that  means  came 
out  fairer  and  cleaner  than  if  they  had  been  wafli’d 
m  Water.  Marco  Antonio  Caftagna,  Superinten¬ 
dent  of  fonie  Mines  in  Italy,  faith  (in  Phil.  Tranf. 
N.  72J  that  caufing  a  kind  of  Paper  to  be  made 
of  lome  of  the  Amianthus  which  he  found  there  5 
it  would  abide  longer  in  the  Fire  without  being 
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confumed  than  Plates  of  the  hardeft  and  moft  fo- 
lid  Metal ;  which  would  have  fcaled  off  in  Flakes 
with  a  much  lefs  Hcac.  Mr.  Edward  Lloyd  alfo^ 
in  Numb.  1 66.  gives  an  Account  of  fome  that  he 
found  in  JVa/es ,  which  remain’d  in  the  Fire  above 
a  Quarter  of  an  Hour  without  any  Signs  of  be¬ 
ing  confumed. 

Butin  two  Trials  which  were  made  before  the 
Royal  Society  of  a  Piece  of  this  Cloth  of  a  Foot 
long,  and  half  a  Foot  broad,  and  weighing  about 
an  Ounce  and  half ;  it  was  found  to  lofe  in  a 
ftrong  Fire,  where  it  continued  for  feveral  Mi¬ 
nutes,  above  a  Dram  of  its  Weight  at  a  time. 

Of  this  Cloth,  as  Pliny  informs  us,  fhroudS 
were  anciently  made,  and  ufed  at  Royal  Obfeduies 
to  wrap  up  the  Corps  in,  that  the  Allies  of  their 
Bodies  might  be  preferved  diftind  from  thofe  of 
the  Wood,  which  conftituted  the  Funeral  Pile. 
And  we  are  affured,  that  the  Princes  of  Tartar y 
ufe  it  for  the  lame  purpofe  to  this  Day.  And  fome 
of  the  ancient  Indian  Brachmans  are  faid  to  have 
made  themfelves  Cloaths  of  it.  They  tell  us  alfo, 
that  the  Wicks  for  the  Ancient's  Perpetual  Lamps 
( if  there  were  any  fuch  thing)  were  made  of  the 
Threads  of  this  Alumen  Plumofum ±  or  Asbefton. 

Marcus  Pau  us  Venom  acquaints  us.  That  one 
Curficar  a  Turl^,  a  Superintendent  of  the  Mines  in 
the  Tartarian  Province  of  Chinchinthalas ,  allured 
him  that  they  firft  dried  this  Mineral  (found  there 
in  a  certain  Mountain)  in  the  Sun  ;  then  pounded 
it  in  a  Brafs  Mortar,  to  feparate  the  Earthy  part 
from  it ;  and  that  afterwards  it  was  alfo  waflied 
from  all  remaining  Filth  ;  and  then  was  fpun  into 
Threads  like  "Wool,  and  afterwards  woven  into 
Cloth,*  which,  laid  he,  when  fpotted  or  foul  they 
clean fe  by  throwing  it  into  the  Fire  for  an  Hour's 
time,  whence  it  comes  out  unhurt,  and  as  white 
as  Snow. 

INCOMPOSITE  Num’ers,  are  the  fame  with 
thofe  Euclidc  calls  Prime  Numbers.  In  Dr.  Pets 
Edition  of  Branched s  Algebra,  there  is  a  Table, 
as  it’s  there  called,  of  Incompofite  Numbers,  lefs 
than  1 00000  ;  tho’  it  contains  far  more  Compofite 
than  Incompofite  Numbers  ;  For  it  doth  not  only 
give  an  orderly  Enumeration  of  all  Odd  Num¬ 
bers  which  are  not  Compofite  -  but  it  fhews  alfo 
that  none  of  the  reft  are  fo.  This  Table  being 
of  very  greax  ufe,  I  have  here  placed  It  hath 
21  Columns  throughout  j  whereof  the  firft  con¬ 
tains  40  Odd  Numbers  in  their  natural  Order.  The 
following  Columns  are  diftinguifhed  on  theirTops, 
by  their  Numbers  in  their  natural  Order  ,*  as 
C  3>  &c.  and  fo  on  to  99999*  Thefe 
Top  Numbers  are  Hundreds  ;  and  the  40  Marginal 
Numbers  are  Unites  adhering  to  thofe  Hundreds. 
A  Line  running  from  any  of  the  Marginal ,  as  he* 
calls  them  (  or  Numbers  in  the  firft  Column)  a- 
crofs  the  Page, (hews  in  any  intermediate  Column; 
the  Place  of  the  Number  made  up  of  the  Top 
Numbe  and  that  Marginal.  In  every  fuch  place 
of  Concourfe,  you  fhall  either  find  the  Letter  p, 
or  fome  Prime  Number  lefs  than  317.  If  p.  be 
there,  it  fhews  the  Number  to  be  a  Prime  or  In¬ 
compofite.  The  whole  Table  confifts  of  5  o  Pages, 
or  fo  many  feveral  Tables  number’d  :  In  fome  one 
of  which,  if  any  Number  be  lefs  than  100000, 
and  do  end  either  in  1,  3,  7,  or  9,  you  may  find 
its  Place  ;  and  then  fee  whether  it  be  a  Prime  or 
not.  If  ic  be  not  a  Prime ,  but  Compofite,  yoil 
will  there  find  its  leaft  Divifor.  Thus  for  inftance, 
in  Table  1 .  where  the  Line  mark’d  with  the 

Marginal 
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Marginal  67,  croffes  the  Column  which  hath  16 
at  the  fop,  there  you  find  the  Letter  p,  which 
lhcws  you  that  1667  is  a  Prime  or  Incompofite 
Number.  But  where  that  Line  croffes  the  next 
Column,  you  find  3,  which  (hews  you  rhat  1767 
is  not  a  P>ime  but  Compcfite  Number  ;  and  that 
9  is  its  icalt  Divifor.  So  alfo  in  Table  25.  you 
fee  that  49031,  49033,  and  49037  are  all  Prime 
or  Incompofite  Numbers :  But  49039  is  a  Com- 
pofite,  and  1  9  is  its  leaf  Divifor. 

It  will  often  times  be  of  very  great  ufe  to  have, 
as  you  may  have  here,  a  compleat  orderly  Enu¬ 
meration  of  all  Prime  or  Incompofite  Numbers 
between  c,  and  100.000,  without  any  mixture 
of  Compolites ;  as  the  p’s  in  thefe  Tables  will  give 
you,  leaving  out  9,  21,  &c.  and  all  other  Com- 
pofites.  ’Tis  true  that  2  and  5  are  Incompofite 
Numbers,  as  well  as  1  and  3  ;  but  they  are  not 
put  into  the  Tables,  becaufe  no  other  Incompo¬ 
fite  Numbers  can  terminate  in  them  :  For  if  any 
Number  end  in  12,  it  may  be  halved  3  if  in  5,  it 
may  be  divided  by  5. 

If  to  each  of  thefe  Primes  you  fet  the  Briggi- 
an  Logarithm,  you  may  find  the  Logarithm  for 
all  the  reft  of  the  Numbers  in  the  firft  Hundred 
Chiliads,  by  addition  of  the  Logarithms  of  their 
Imcompofite  Facftors. 

In  perplex’d  Queftions  in  Algebra  it  is  often- 
times  neceffary  to  be  able  to  determine  how  ma¬ 
ny  aliquot  Parts  and  Divifor s  any  propofed  Quan¬ 
tity  or  Number  may  have,  for  which  Purpofe  thefe 
Tables  are  of  excellent  ufe. 

Every  Aliquot  Part  of  a  Number  is  one  of  its 
juft  Divifors;  but  the  great efi  Divifor  being  equal 
to  the  whole  Dividend,  cannot  be  called  a  Parr. 

If  you  have  the  leaft  Divifor  of  any  Nnmber 
in  thefe  Tables  of  Incompofites,  you  may  find  all 
its  other  Incompofits  Co-efficients. 

For  if  the  Divifor  end  in  1  or  9,  and  have  a 
black  Stroke  under  it,  in  the  Dividend’s  place  in 


the  Tables  ;  or  if  the  Divifor  end  in  3  or  7,  and 
have  fuch  a  Stroke  over  ic  in  the  Dividend's  place; 
then  the  Dividend  is  the  Square  of  an  Incompofite, 
and  confequently  the  Quotient  is  given,  being  e- 
<]ual  to  the  Divifor. 

If  the  leaft  Divifor  hath  no  fuch  Stroke  by  ir  let 
it  divide  the  Number  propofed  ;  fofhall  the  Quo- 
tient  be  the  greateft  Aliquot  Part  of  that  Divi- 

$  ut*  ^ren  ^eek  tIuc  Quocicnc  i:  felf  alfo  in  the 
labJes;  if  you  find  it  there  marked  wirh  p,  it  is 
a  Prime  or  Incompofite,  and  you  can  proceed  no 
further  ;  your  Enquiry  is  at  an  end. 

Thus  the  Number  5  3 1 91  is  found  in  Table  27: 
with  its  fmalleft  Divifor  43  ;  and  being  divided 
by  that  43,  the  Quotient  is  1237.  And  in  Ta¬ 
ble  1 .  finding  1 237  to  be  a  Prime  Number,  I  pro¬ 
ceed  no  further. 

But  had  the  Number  been  93611,  yoir  will 
find  in  th cTable^j.  that  7  is  its  leaft  Divifor;  and 
that  the  Quotient  will  be  1  3373*  This  ftandsin 
Table  7.  with  43  for  its  leaft  Divifor,  and  the 
Quotient  will  be  31 1  ;  which  in  Table  1.  I  find 
to  be  an  Incompofite  :  I  conclude  therefore,  that 
the  prime  Co-efficients  of  9361 1  are  7,  43,  and 

3 1 1 . 

If  you  divide  any  Odd  Number  by  all  the 
Primes  in  order,  beginning  with  3  :  Then  the 
firft  Divilor  that  finds  a  Quotient  without  Fra¬ 
ction,  is  the  leaft  Divifor  thatDividend  can  have. 
If  no  fuch  Divifor  find  an  Integer  Quotient,  be¬ 
fore  the  Quotient  becomes  lefs  than  the  Divifor, 
you  may  prononnee  your  Dividend  to  be  Incom - 
pofite  y  and  that  that  laft  Divifor  is  greater  than 
the  Square  Root  alfo  of  the  Dividend. 

Frequent  occafion  of  dividing  by  Incompofites 
requires  a  Tariff  a  of  as  many  Primes  as  ffiall  be 
needful  ;  but  for  refolving  of  Numbers  lefs  than 
1 00000, it  fufficeth  if  it  be  extended  to  313.  And 
fuch  an  one  you  have  at  the  Beginning  of  thefe 
Tables  of  Incompofite  Numbers . 
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The  Tariffa  ox  Table  of  all  INCOMPOS1TS,  lefs 
than  V  roooo,  Multiply  d  by  a,  3,  4,  5,  63  7,  8?  9. 


4 

5 


7 

8 


4 

6 


8 

10 

6  12 


5 

6  10 

91*5 


12 


2C 


I5;25 

183c 


16 

9  18 


244c 

27|45 


7,” 

1422 
21 33 


°5 


13 

26 

39 


844 
55 


D 

42  66 


52 

65 

78 


14  2 1 3  5  49  7  7j  91 
5688 


63 


104  1 

99}  17 


*7 

34 

5i 


19 

38 

57 


68 

S5 
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76 

95 

11 
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1 53, l7' 


23  29 
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174 


4138 


l6l  203 

184  232 
207  26I 


31 

37 

4i 

43 

47 

53 

59 

61 

67 

71 

73 

62 

74 

82 

86 

94 

106 

118 

122 

134 

142 

146 

93 

hi 

123 

129 

1 41 

l59 

i77 

183 

201 

213 

219 

124 

148 

164 

172 

1 88 

212 

236 

244 

268 

284 

292 

155 

185 

205 

215 

235 

265 

295 

3°5 

335 

355 
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186 

222 

246 

258 

282 
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354 
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402 

426 

438 
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259 

287 

301 

329 
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4*3 

427 

469 

497 

5ii 

248 

296 

328 

344 

3  76 

424 

472 

488 

536 

5682584 

2  79 

333 

i  . 

369 

387 

423 

477 

531 

549 

603 

639^57 

79 
158 

237  249 


166 
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332 


89 

178 


97 

194 


267  291 


256 


51395  415  445 
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474 


553 

632 

7 11 
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664 

747 


712 

801 
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485 
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101 

202 
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206 


107 
214 
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109 

218 
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776 
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79 1 

904 
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131 

262 

393 

,:I37 

274 

41  I 

139 

278 

417 

. 

149 

298 

447 

1  .  ^ 

151 

302 

453 

*57 

3H 

471 

508 

635 

“762 

524 

655 

786 

548 

6^5 

822 

556 

695 

834 

'/Tf 

596 

745 

894 

604 

755 

906 

628 

785 

942 

889 

1016 

1 143 

V 

917 

1048 

1179 

959 

1096 

1233 

973 

1112 

1251 

1043 

1192 
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1057 

1208 

1359 

lo99  . 
1256 

1413 

1 

2 

3 

4 

5 

6 


7 

8 


163 

326 

489 


167 

334 

501 


652 

815 

978 


668 
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1002 


1141 

1304 

1467 


1169 

1336 
1 503 


173 

l79 

181 

191 

193 

1 97 

199 

21 1 

223 

<5  '“>*7 

229 

233 

346 

358 

362 

382 

386 

394 

398 

422 

446 

454 

458 

466 

519 

537 

543 

573 

579 

59  * 

597 

633 

669 

68l 

687 

699 

692 

716 

724 

764 

772 

788 

796 

844 

892 

908 
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932 

865 
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1115 
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1074 
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1432 
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I 
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1757 

*799 

1841 

1883 

1897 

1939 

1967 

1981 

1 

205 1 '2149 

2177 

8 

1912 

1928 

2008 

2056 

2104 

2152 
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9 
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2259 
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2493 
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939 

1252 
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1878 


2191 

2504 

2817 


I  N  C  O  M- 


/ 


—  1  —  . . . . .  ■  W,  ■  II  - -  ■■■  -  -  I  I  I _ _ _ I 

INC  INC 


I  N  C 

:  0  m  p 

0 

s 

I  T  S. 

\ 

• 

T , 

\  B. 

1. 

o 

I 

2 

3 

4 

5 

6 

7 

8 

9 

I( 

3  1 

I  I 

2  1 

3  i' 

\  1 

5  i< 

5  r 

ii 

3  19 

pi  t. 

L0  — ; 

p|  l 

3  ; 

: 

7  1 

3  : 

5  I 

1  1 

P 

3  1; 

; 

7  * 

3  I 

1 

P  : 

1; 

?  1 

r: 

3  1 

3  P 

|°5  | 

P  F 

5  ; 

7  ' 

5  I; 

3  1 

?  : 

3 

?  11 

[  : 

3  1; 

7  i 

3 

>  1 

?  2; 

J  : 

3  ; 

7  12 

? 

3  ii 

i°7  1 

<  _  1 - 

P  l 

)  2 

1 

3  I 

r  : 

5  I 

3  ; 

7  - 

3  I 

3  IC 

m; 

7  1 

?  - 

3  I 

f  1 

3  £ 

I  J£ 

p 

jo  9 

3!  1 

1  ; 

)  I] 

r  : 

5  I 

3  I 

3  : 

3  F 

J  [ 

)  : 

F 

>  l 

3  3 

<* 

1  1 

3  £ 

5  1 

3  I 

: 

23 

U  ] 

P[  '  = 

I  I 

1 

D  ; 

3  ; 

7  I5 

*  5 

F 

>  F 

3  3 

II 

7 

# 

t  17 

I 

j  ; 

2S 

I 

>  3 

r3  1 

pl  t 

)  2 

l  I 

3  / 

7  : 

F 

>  25 

3 

1 1 

F 

3 

F 

13 

3 

1/ 

1  F 

3 

7 

P 

*7  1 

P  5 

\  7 

F 

>  3 

11 

F 

1  3 

r9 

7 

3 

F 

p 

3 

13 

37 

3 

T7 

23 

3 

l9  1 

?,  ' 

7  3 

I11 

P 

3 

P 

P 

3 

P 

P 

3 

23 

F 

3 

7 

P 

3 

17 

19 

;2i|;  ii 

!3 

3 

P 

P 

3 

7 

P 

3 

P 

J9 

3 

p 

7 

3 

P 

P 

3 

i  17 

3  3 

p 

f 17 

3 

P 

7 

3 

P 

13 

3 

P 

p 

3 

P 

P 

5 

P 

P 

3 

37  ; 

P 

p 

3 

7 

1  7 

3 

P 

p 

3 

13 

7 

2 

-j 

p 

P 

3 

P 

11 

0 

5 

41 

j29  F 

3  3 

p 

7 

3 

» 

*3 

x7 

3 

P 

P 

3 

p 

P 

3 

P 

11 

1 

3 

7 

31 

3 

|3i  F 

p 

3 

P 

p 

3 

P 

17 

3 

7 

P 

3 

P 

1 1 

3 

P 

7 

3 

p 

p 

(33  = 

7 

P 

3 

P 

x3 

3 

P 

7 

3 

P 

11 

3 

3i 

P 

3 

23 

P 

3 

p 

37  F 

>  P 

3 

P 

*9 

3 

7 

11 

3 

P 

17 

3 

P 

7 

3 

29 

P 

3 

11 

13 

.39  5 

i. _ 

P 

P 

3 

P 

7 

3 

P 

P 

3 

P 

17 

3 

13 

P 

0 

3 

11 

37 

3 

7; 

|4r  P 

3 

P 

1 1 

3 

P 

P 

3 

29 

P 

3 

7 

17 

3 

11 

2  3 

3 

P 

7 

3 

•43  P 

11 

3 

7 

p 

3 

P 

P 

3 

23 

7 

r 

3 

11 

17 

3 

P 

3i 

3 

19 

29 

[47  P 

3 

l3 

P 

3 

P 

P 

3 

7 

P 

3 

*31 

29 

3 

P 

7 

3 

P 

p 

3 

;49  7 

P 

3 

P 

P 

3 

1 1 

7 

3 

13 

P 

'  3 

P 

*9 

1 1-3 

P 

17 

3 

43 

j 

P 

!SI  ? 

P 

P 

3 

11 

l9 

3 

P 

23 

3 

P 

P 

T  3 

7 

P 

3 

13 

17 

3 

p 

[53  P 

3 

11 

P 

3 

7 

P 

3 

P 

P 

3: 

P 

7 

3 

P 

P 

3 

p 

17 

3 

57  3 

P 

P 

3 

P 

P 

3! 

P 

P 

3 

:  7 

13 

3 

23 

31 

3 

P 

7 

3 

x9 

59  P 

O 

7 

P 

3 

l3 

P 

3 

P 

7 

3 

l9 

P 

3 

P 

p 

3 

P 

11 

3 

:6i  p 

7 

3 

19 

P 

3 

P 

P 

3 

31 

P 

0 

2 

13 

P 

3 

7 

11 

3 

p 

37 

\6S  3 

P 

P 

3 

P 

P 

3 

7 

P 

3 

p 

P 

3 

29 

7 

3 

P 

41 

1 

3 

13 

i67  P 

P 

3 

P 

P 

3 

23 

x3 

3 

P 

11 

3 

7 

P 

3 

P 

P 

3 

p 

J 

7 

°9  3 

*3 

P 

3 

7 

p 

3 

P 

11 

! 

3 

• 

P 

7 

3 

37 

13 

3 

p| 

29 

i  3 

/ 

n 

7i  P 

3 

P 

7 

3 

P 

11 

3 

x3 

P 

3 

P 

3i 

3 

P 

P 

3 

7 

p 

2 

73  P 

P 

3 

P 

11 

3 

P 

P 

3 

7 

29 

3 

l9 

P 

3 

11 

7 

/ 

2 

r 

p 

2 

p 

|77  7 

3 

P 

13 

3 

P 

P 

3 

>P 

P 

3 

11 

P 

3 

7 

19 

3 

P 

X 

p 

r 

;79  P 

P 

3 

P 

P 

3 

7 

*9 

3 

11 

l3 

3 

P 

7 

3 

p 

23 

r 

3 

r 

P 

2 

-p 

'8i  3 

&  p 

S  3 

P 

3 

ii 

P 

P 

7 

3 

P 

3 

-3 

3 

p 

7 

11 

P 

3 

P 

3 

II 

3 

P 

P 

P 

P 

3 

P 

3 

23 

3 

P 

P 

> 

P 

3 

P 

P 

3 

19 

p 

p 

p 

3 

P 

2 

41I 

3 

n 

!3 

P 

D 

•  3 
7. 

■  1 

i 

7 

89 1  p 

3 

17 

P 

3 

19 

13 

3 

\ 

7 

23 

3 

29 

p 

n 

2 

r 

p 

D 

7 

t 

7 

3 

r 

p 

2 

p 

-3; 

91  7 

93  3 

P 

P 

3 

p 

17 

3 

p 

17 

3 

p 

p 

3 

7 

13 

3 

19 

P 

0 

2 

p 

p 

3 

p 

p 

3 

13 

7 

3 

P 

1 

37 

3 

i9j 

Pi 

3 

11 

3i 

'  3 

ii 

P 

97  P 

P 

3 

p 

7 

3 

T7 

p 

3 

P 

P 

3 

P 

1 1 

3 

.J 

P 

P 

31 

J 

7 

X 

P 

99 

P 

13 

3 

p 

p 

3 

l7 

29 

0 

2 

7 

11 

3 

P 

*  P 

3 

4 

m  3 

I  N  C 


I  N  C 

INCOMPOSITS. 
Tab.  II. 


t 


V  i 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3i 

32 

33 

34 

35 

! 

37 

38 

39 

di 

3 

11 

31 

3 

7 

41 

3 

37 

P 

3 

P 

7 

3 

P 

*9 

3 

< 

13 

F 

3 

47 

03 

P 

3 

P 

7 

3 

P 

x9 

3 

P 

p 

3 

29 

P 

3 

41 

3i 

3 

7 

E 

3 

07 

3 

7 

P 

3 

29 

23 

9 

ip  P 

7 

3 

3i 

!3 

3 

P 

P 

3 

p 

11 

3 

p 

°9 

7 

3 

47 

P 

3 

13 

P 

3 

53 

P 

3 

p 

P 

3 

7 

11 

0 

P 

13 

3 

ii 

P 

P 

3 

P 

P 

'  3 

7 

p 

3 

4i 

p 

3 

13 

7 

3 

P 

23 

3 

37 

P 

3 

P 

P 

r> 

D 

J9 

7 

3 

p 

29 

3 

23 

11 

3 

P 

P 

3 

p 

47 

3 

7 

*7 

•P 

29 

•  3 

7 

P 

3 

P 

11 

3 

P 

7 

:  3 

P 

3* 

3 

P 

p 

3 

11 

P 

19 

3 

*3 

;fi  7 

3 

4i 

11 

3 

p 

P 

3 

P 

p 

3 

P 

13 

3 

7 

P 

3 

P 

21 

43 

I 

3 

P 

11 

3 

P 

P 

3 

7 

2? 

3 

p 

P 

3 

11 

7 

3 

6 1 

P 

3 

23 

7 

11 

3 

23 

P 

3 

43 

7 

3 

37 

P 

3 

11 

P 

3 

13 

p 

3 

P 

P 

2  7 

P 

0 

3 

*7 

13 

0 

7 

37 

3 

11 

P 

3 

53 

7 

3 

23 

P 

3 

P 

43 

3 

29 

P 

,-p 

3 

i7 

7 

3 

11 

p 

3 

29 

r3 

3 

P 

P 

3 

P 

19 

3 

7 

P 

3i 

3 

V 

23 

3 

11 

P 

3 

p 

19 

3 

7 

31 

3 

P 

47 

3 

p 

7 

3 

P 

33 

’  T9 

:  3 

7 

P 

3 

•17 

P 

3 

P 

7 

3 

13 

53 

3 

P 

P 

3 

P 

P 

3 

37 

3 

i  P 

P 

3 

P 

43 

3 

7 

P 

3 

P 

P 

3 

47 

7 

3 

p 

37 

3 

31 

;39 

P 

3 

P 

P 

3 

P 

7 

3 

17 

P 

3 

43 

41 

3 

19 

P 

3 

P 

11 

3 

41 

13 

P 

3 

P 

P 

3 

IQ 

p 

3 

17 

P 

0 

0 

7 

*3 

'  3 

P 

11 

3 

23 

7 

43 

3 

P 

P 

3 

7 

P 

3 

13 

P 

3 

17 

7 

3 

P 

11 

3 

p 

i-9 

3 

P 

47 

23 

19 

3 

P 

P 

3 

P 

41 

3 

7 

11 

n 

0 

17 

P 

3 

P 

7 

3 

P 

P 

49 

3 

7 

13 

3 

3i 

P 

3 

p 

7  7 

3 

P 

47 

3 

*7 

P 

3 

41 

23 

3 

ir 

5i 

7 

3 

--  P 

P 

3 

"  P 

11 

i  3 

P 

13 

3 

23 

P 

3 

7 

53 

3 

11 

P 

3 

53 

P 

7  P 

3 

I3 

11 

3 

7 

p 

3 

P 

43 

3 

P 

7 

3 

11 

l3 

3 

P 

59 

157 

11 

\  3 

-’37 

P 

3 

P 

P 

3 

P 

P 

3 

•  7 

P 

3 

P 

P 

3 

13 

7 

*  3 

59 

29 

17 

r  3 

7 

P 

0 

D 

P 

31 

3 

11 

7 

3 

P 

P 

0 

P 

P 

3 

17 

37 

61 

3 

P 

7 

3 

23 

13 

3 

11 

P 

3 

P 

29 

3 

P 

:  P 

3 

7 

P 

3 

x7 

63 

P 

3 

3 1 

17 

3 

I  I 

P 

3 

7 

P 

0 

0 

P 

J3 

3 

P 

7 

3 

53 

P 

3 

67 

3 

11 

P 

3 

P 

17 

3 

P 

47 

3 

P 

P 

3 

7 

1  P 

3 

19 

P 

3 

P 

•  69 

c  P 

3 

•  P 

23 

3 

7 

17 

3 

*9 

P 

3 

P 

7 

3 

p 

43 

3 

P 

53 

3 

;-7i 

!  :J9 

13 

3 

P 

•  7 

3 

P 

17 

3 

P 

37 

-  3 

P 

P 

3 

P 

P 

3 

7 

11 

73 

3 

41 

\  F 

3 

-  P 

31 

3 

■47 

13 

3 

7 

19 

3 

P 

23 

3 

P 

7 

3 

29 

77 

31 

i'f  n 

3 

P 

:  P 

3 

P 

P 

3 

r3 

17 

3 

29 

11 

3 

7 

P 

3 

P 

41 

79 

3 

P 

43 

3 

< 

37 

P 

3 

7 

P 

3 

P 

11 

0 

0 

31 

7 

3 

13 

P 

3 

23 

81 

j 

p 

3 

P 

P 

l  3 

29 

7 

3 

43 

11 

3 

P 

l7 

3 

59 

P 

3 

19 

P 

3 

83 

P 

37 

3 

P 

ll3 

3 

P 

ii 

3 

19 

P 

3 

7 

17 

3 

P 

29 

0 

5 

1 1 

7 

87 

P 

1  3 

F 

7 

3 

*3 

P 

3 

P 

29 

3 

P 

*9 

3 

11 

17 

3 

7 

*3 

3 

89 

,P 

11 

3 

P 

19 

3 

P 

P 

3 

7 

P 

3 

11 

P 

3 

37 

7 

3 

P 

P 

91 

3 

f  7 

29 

3 

47 

P 

3 

P 

'  7 

3 

11 

P 

3 

P 

P 

3 

•  P 

l7 

3 

12 

** 

93 

7 

3 

P 

P 

3 

P 

P 

3 

H 

41 

3 

31 

37 

3 

7 

P 

3 

P 

l7 

3 

97 

3 

i3 

\  P 

3 

;1 1 

7 

3 

P 

P 

3 

19 

23 

3 

43 

13 

0 

3 

P 

P 

3 

7 

$9 

P 

0 

v  0 

11 

P 

3 

23 

P 

3 

13 

P 

3 

7 

P 

3| 

P 

59| 

3 

.29 

7 

3 

I  N  C  0  M- 


I  N  C 


I  N  C 


INCOMPOSITS. 

Tab.  III. 


40 

41 

42 

43 

44 

45 

46 

47 

OO 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

DI 

P 

3 

P 

11 

3 

7 

43 

3 

P 

*3 

3 

P 

7 

3 

11 

p 

3 

p 

P 

3 

P 

11 

3 

13 

7 

3 

p 

P 

3 

P 

P 

3 

11 

P 

3 

'  P 

13 

3 

7 

P 

V 

P 

3 

7 

59 

3 

P 

17 

3 

11 

7 

3 

P 

41 

3 

P 

P 

3 

13 

P 

3 

D9 

*9 

7 

3 

3i 

p 

3 

11 

17 

3 

P 

P 

0 

5 

P 

P 

3 

7 

71 

3 

37 

*9 

ii 

O 

p 

P 

3 

11 

13 

3 

7 

17 

3 

P 

19 

3 

47 

7 

3 

31 

p 

3 

23 

13 

P 

3 

11 

19 

3 

P 

7 

3 

p 

*7 

3 

P 

13 

3 

P 

37 

3 

29 

P 

3 

17 

3 

23 

P 

3 

7 

P 

3 

53 

.P 

3 

29 

7 

3 

13 

P 

3 

4i 

P 

3 

61 

*9 

P 

3 

P 

;\.7 

p 

3i 

3 

6 1 

p 

3 

P 

17 

3 

P 

P 

3 

7 

11 

3 

21 

P 

13 

3 

29 

p 

3 

p 

•p 

3 

7 

p 

3 

23 

17 

3 

/  P 

7 

3 

P 

3i 

23 

3 

7 

41 

3 

P 

p 

3 

P 

7 

3 

pi 

47 

3 

p 

IT 

3 

p 

59 

3 

P 

27 

P 

P 

3 

P 

19 

3 

7 

29 

3 

13 

11 

3 

p 

7 

3 

P 

1 7 

3 

P 

P 

29 

3 

P 

P 

3 

43 

7 

3 

p 

11 

3 

47 

23 

3 

73 

6 1 

3 

13 

1 7 

0 

D 

7 

31 

29 

3 

P 

61 

3 

23 

11 

3 

P 

P 

3 

7 

P 

3 

P 

P 

3 

11 

7 

3 

33 

37 

P 

3 

7 

11 

3 

4i 

P 

3 

p 

7 

3 

P 

p 

3 

11 

43 

3 

17 

37 

11 

3 

1 9 

P 

3 

13 

p 

3 

•  7 

P 

3 

11 

p 

3 

p 

7 

3 

P 

13 

3 

39 

7 

.  P 

3 

p 

23 

3 

p 

7 

3 

11 

P 

3 

13 

19 

.  r 

3 

29 

p 

3 

P 

P 

41 

3 

4i 

P 

3 

P 

*9 

3 

11 

47 

3 

7i 

53 

3 

7 

p 

3 

p 

p 

3 

J3 

43 

1 3 

3 

P 

43 

3 

7 

p 

3 

29 

P 

3 

37 

7 

3 

p 

23 

3 

P 

P 

3 

47 

3 

11 

31 

3 

p 

p 

3 

47 

37 

3 

7 

p 

3 

P 

r3 

3 

p 

7 

3 

*9 

49 

P 

3 

7 

p 

3 

p 

p 

3 

13 

7 

3 

19 

29 

3 

Pi 

3i 

3 

P 

p 

3 

51 

P 

7 

3 

19 

P 

3 

p 

P 

3 

p 

p 

3 

59 

P 

3 

7 

p 

3 

p 

11 

53 

3 

P 

P 

3 

6 1 

29 

3 

7 

23 

3 

31 

P 

3 

53 

7 

3 

P 

1 1 

3 

p 

57 

P 

P 

3 

P 

P 

3 

P 

67 

3 

p 

13 

3 

7 

11 

3 

P 

P 

3 

p 

7 

59 

3 

P 

P 

3 

7 

47 

3 

p 

43 

3 

P 

7 

3 

23 

53 

*■  3 

P 

13 

3 

59 

61 

3i 

3 

P 

7 

3 

p 

59 

3 

p 

11 

3 

13 

P 

3 

43 

67 

3 

7 

P 

3 

17 

23 

3 

p 

P 

3 

p 

11 

3 

7 

61 

3 

19 

3i 

.3 

P 

7 

3 

11 

67  * 

*7 

7 

3 

17 

11 

3 

p 

>13 

3 

3i 

p 

3 

p 

23 

3 

7 

19 

3 

73 

p 

3 

69 

13 

11 

3 

17 

4i 

3 

7 

19 

3 

p 

37 

3 

11 

7 

3 

P 

p 

3 

p 

47 

71 

0 

3 

43 

P 

3 

T7 

7 

3 

13 

p 

3 

11 

p 

3 

4i 

p 

3 

53 

29 

3 

7 

73 

P 

3 

P 

P 

3 

17 

P 

3 

11 

P 

3 

7 

P 

3 

l3 

p 

3 

?3 

7 

3 

77 

3 

P 

7 

3 

11 

23 

3 

17 

p 

3 

p 

3i 

3 

19 

p 

3 

7 

53 

3 

43 

79 

P 

3 

11 

29 

3 

19 

P 

3 

7 

13 

0 

p 

p 

3 

p 

p 

3 

F 

p 

3 

81 

7 

37 

3 

*3 

F 

3 

31 

7 

3 

17 

f 

'■  3 

p 

F 

3 

F 

13 

3 

F 

p 

83 

3 

47 

P 

3 

F 

P 

3 

p 

19 

3 

13 

71 

3 

7 

F 

3 

l 

F 

)  5 

3i 

87 

61 

53 

3 

41 

7 

3 

43 

P 

3 

F 

F 

3 

17 

P 

3 

37 

11 

r 

7 

7  P 

89 

3 

59 

p 

3 

6  7 

13 

.  V  — 

3 

p 

P 

3 

7 

P 

3 

17 

1 1 

3 

F 

>  7 

?  5 

53 

91 

1 

Pi  3 

7 

p 

3 

p 

p 

3 

67 

7 

r 

25 

11 

3 

i/ 

7  : 

)  : 

I  l 

5  4- 

3 

93 

Pi  7 

p 

23 

F 

3 

13 

P 

3 

F 

II 

67 

F 

1 

l 

)  2 

>  71 

i  i3 

97 

l7 

1  3 

3 

p 

3 

F 

7 

3 

55 

)  : 

F 

t 

)  £ 

25 

2C 

)  s 

l  I] 

1 

3  3 

99 

pj  13 

p 

53 

11 

3 

37 

P 

3 

F 

F 

1  = 

7 

F 

5  U 

4i 

/ 

»; 

7  7 

I  N  C  O  M- 


/ 


/ 


[N  C  INC 

INCOMPOS1TS. 


Tab.  IV. 

\ 


,  60 

61 

62 

63 

^  4 

64 

65 

66 

67 

6£ 

6c 

)  7C 

)  71 

7: 

'  7\ 

\  7‘ 

l-l  7 

1 

5  7^|  7 

7  7 

8|  79 

01 

17 

P 

3 

P 

37 

3 

7 

p 

3 

6; 

'  F 

>  s 

1  1 

I 

3  1 

1 

3  2 

9  P 

p3 

3 

17 

P 

3 

19 

7 

3 

F 

F 

: 

47 

F 

>  5 

7  11 

3  1 

p  1 

P 

3  7 

,07 

i 

P 

31 

3 

7 

43 

3 

F 

19 

3 

P 

>!  7 

r  3 

F 

5  F 

: 

-i 

p  1 

P  : 

3  3 

7  p 

p9 

r> 

2 

41 

7 

3 

!3 

23 

•  3 

F 

11 

3 

43 

F 

>  3 

F 

)  31 

. 

3  ; 

7  I: 

3 

3  11 

II 

P 

0 

D 

P 

p 

3 

r7 

11 

3 

7 

F 

>  3 

13 

F 

1 

)  * 

3  u 

7: 

3  3 

13 

7 

P 

3 

59 

11 

3 

*7 

7 

3 

3i 

F 

3 

F 

)  71 

3 

I] 

r .  2: 

?  ; 

5  I: 

3  4i 

*7 

11 

3 

P 

P 

3 

7 

13 

3 

17 

F 

>  3 

1 1 

7 

3 

F 

>  F 

>  : 

>  F 

>  J 

*9 

r3 

29 

3 

7i 

7 

3 

F 

F 

3 

11 

P 

3 

F 

i3 

3 

‘73 

3 

« 

1  P 

2  I 

2 

F 

•  P 

3 

P 

/ 

P 

3 

11 

19 

r 

7 

*  P 

3 

P 

4i 

3 

P 

7 

r 

j  89 

23 

r9 

3 

7 

P 

3 

11 

37 

3 

P 

1 

3 

17 

3i 

3 

13 

F 

3 

P 

F 

1  3 

27 

3 

11 

13 

3 

P 

61 

3 

7 

P 

3 

F 

>  p 

3 

47 

7 

3 

29 

P 

3 

P 

29 

P 

3 

P 

P 

3 

P 

7 

3 

P 

3 

F 

P 

3 

17 

F 

3 

59 

F 

1  3 

37 

F 

3 

*3 

59 

3 

19 

53 

3 

2$ 

79 

3 

7 

P 

3 

17 

13 

3 

41 

7 

33 

3 

F 

23 

3 

7 

47 

3 

F 

P 

3 

J3 

7 

3 

P 

P 

3 

17 

n 

3 

P 

37 

F 

*7 

3 

P 

41 

3 

F 

P 

3 

7 

31 

3 

P 

1 1 

3 

P 

,7 

3 

17 

P 

39 

3 

17 

3 

47 

13 

0 

5 

23 

7 

3 

P 

11 

3 

4i 

43 

3 

P 

7 1 

3 

1  17 

4i 

7 

0 

2 

_79 

17 

3 

31 

29 

3 

P 

11 

3 

37 

n 

3 

7 

P 

3 

P 

P 

3 

43 

F 

P 

3 

P 

17 

3 

7 

11 

3 

53 

P 

3 

P 

7 

3 

19 

P 

3 

11 

1  13 

47 

F 

►  3 

P 

1 1 

3 

P 

l7 

3 

41 

P 

3 

7 

P 

3 

11 

P 

3 

61 

7i 

3 

49 

23 

1 1 

3 

7 

P 

3 

61 

*7 

3 

7 

3 

II 

P 

3 

P 

P 

3 

47 

P 

5i 

3 

r 

7 

3 

P 

P 

3 

43 

13 

3 

11 

P 

3 

P 

P 

3 

7 

23 

3 

P 

53 

F 

3 

r3 

P 

3 

P 

P 

3 

7 

J7 

3 

23 

P 

3 

29 

7 

3 

P 

P 

3 

57 

3 

47 

P 

3 

1 1 

79 

3 

29 

P 

3 

P 

17 

3 

7 

P 

3 

13 

P 

3 

73 

59 

73 

3 

11 

P 

3 

7 

P 

3 

19 

3 

P 

7 

3 

P 

P 

3 

P 

29 

3 

61 

11 

61 

3 

P 

7 

3 

P 

P 

3 

) 

23 

3 

53 

*7 

3 

P 

47 

3 

7 

19 

63 

3 

p 

P 

3 

23 

P 

3 

^P 

P 

7 

13 

3 

37 

17 

3 

79 

7 

3 

p 

67 

P 

7 

3 

P 

29 

3 

59 

67 

3 

P 

37 

3 

13 

53 

3 

7 

11 

3 

P 

31 

^9 

3 

31 

P 

3 

P 

P 

3 

7 

•  P 

3 

P 

67 

3 

P 

7 

3 

P 

l7 

3 

13 

71 

13 

3 

P 

23j 

3 

P 

7 

3 

P 

P 

3 

7i 

1 1 

3 

31 

67 

0 

D 

I9*( 

17 

3 

73 

P 

p 

• 

3 

P 

P 

3 

P 

13 

3 

*9 

1 1 

3 

7 

73 

3 

P 

P 

3 

P 

7 

77 

59 

3 

P 

7 

3 

P 

11 

3 

13 

P 

3 

P 

*9 

3 

P 

P 

3 

7 

P 

3 

79 

pi 

37 

3 

Pi 

11 

3 

P 

P 

3 

7 

P 

3 

29 

47 

3 

1 1 

7 

31 

P 

79  j 

if1 

3 

7 

it 

3 

P 

P 

3 

P 

7 

3 

73 

43 

3 

11 

P 

,1 

-> 

P 

3i 

3 

2  3 

ip 

i°3 

7 

0 

5 

61 

T3 

3 

29 

4J 

3 

P 

P 

3 

1 1 

P 

3 

7 

P 

3 

43 

P 

3 

87 

y 

23 

P 

8 

*3 

7 

3 

11 

7i 

3 

19 

P 

3 

83 

P 

3 

P 

J3 

3 

7 

89 

P 

3 

19 

pi 

3 

1 1 

p 

3 

8* 

29 

3 

7 

37 

? 

P 

P 

0 

y 

P, 

7 

3 

91 

P 

41 

3 

7 

P 

3 

P 

P 

3 

P 

7 

3 

23 

19 

3 

P 

p1 

3 

l3 

61 

93 

3. 

1 1 

7 

3 

43 

49 

3 

P 

61 

3 

4i 

P 

3 

P 

59 

3 

7 

P 

3 

P 

97 

7 

P 

3 

P 

73 

3 

37 

7 

3 

P 

47 

3 

P 

i3 

3 

7 J 

43 

3 

53 

1 1 

99 

0 

2 

P 

P 

3 

67 

P 

3 

1 3 

P 

3 

31 

23| 

3 

1 

7 

P 

3 

P 

1 1 

3 

19 

I  N  C  O  M- 


/ 


I  N  C _ _ _ l  N  C 

I  N  C  O  MV  OS.ITS. 


Tab.  V. 


80 

81 

82 

^3 

00 

85 

86 j  87 

88 

s? 

90 

91 

92 

' 

93 

94 

95 

96 

97 

9  8 

99 

OI 

3 

P 

59 

3 

31 

P 

3 

7j 

13 

3 

P 

19 

3 

71 

7 

3 

P 

89 

D 

P 

,°3 

53 

3 

13 

*9 

3 

11 

7 

3! 

P 

29 

3 

P 

P 

3 

P 

13 

0 

D 

31 

P 

3 

p7 

3 

11 

29 

3 

7 

47 

3 

p, 

P 

3 

P 

7 

? 

41. 

23 

3 

13 

17 

3 

P 

i 

09 

p 

3 

P 

7 

3 

67 

P 

3 

23 

59 

3 

P 

p| 

3 

97 

37 

3 

7 

*7. 

3 

II 

p 

P 

3 

p 

13 

3 

79 

31! 

3 

7 

P 

3 

61 

p 

3 

P 

7 

3 

p 

11 

13 

3 

7 

43 

3 

47 

P 

3 

P 

7 

3 

P 

13 

3 

67 

P 

3 

P 

11 

3 

23 

I? 

P 

P 

3 

P 

J9 

3 

7 

23] 

3 

37 

7i 

3 

!3 

7 

3 

31 

59 

3 

P 

47 

19 

3 

23 

Pi 

3 

P 

7 

3 

Pi 

P 

3 

29 

11 

3 

p 

P 

3 

P 

P 

3 

7 

21 

13 

3 

l 

Pi 

53 

3 

P 

37 

3 

P 

11 

3 

7 

P 

3 

P 

P 

3 

P 

7 

3 

23 

71 

P 

3 

7 

P 

3 

P 

11 

3 

p 

7 

3 

23 

p 

3 

89 

P 

3 

11 

P 

p7 

23 

3 

x9 

11 

3 

P 

P 

3 

•  7 

79 

3 

P 

P 

3 

11 

7 

3 

7 1 

3i 

3 

29 

7I 

11 

3 

P 

P 

3 

P 

7 

3 

p 

P 

3 

11 

19 

3 

13 

P 

3 

p 

P 

3i 

3 

47 

P 

3 

p| 

19 

3 

P 

P 

3 

11 

23 

3| 

7 

P 

3 

P 

37 

3 

P 

33 

29 

3 

P 

13 

3 

7 

89 

3 

11 

p 

3 

P 

7 

3 

P 

p 

3 

P 

P 

.3 

37 

3 

79 

P 

3 

11 

P 

3 

P 

P 

3 

7 

P 

3 

p 

P 

3 

23 

7 

3 

19 

39 

P 

3 

7 

31 

3 

P 

53 

3 

P 

7 

3 

13 

pi 

3 

P 

p 

3 

P 

P 

3 

41 

11 

7 

3 

19 

23 

3 

P 

p! 

3 

V 

p 

P 

3 

P] 

p 

3 

7 

3i 

3 

13 

P 

43 

3 

17 

P 

3 

P 

P 

3 

7\ 

37 

3 

p 

41 

3] 

p 

7 

3 

P 

P 

3 

61 

47 

13 

P 

3 

17 

P 

3 

P 

p 

3 

23 

83 

3 

7 

13 

3 

p 

1 1 

3 

43 

7 

49 

3 

29 

73 

3 

7 

83 

3 

i3| 

P 

3 

P 

7 

3 

p 

11 

3 

P 

P 

3 

P 

5i 

83 

3 

37 

7 

3 

17 

4i 

3 

53 

P 

3 

P 

1 1 

3 

13 

p 

3 

7 

P 

3 

53 

P 

31 

3 

P 

79 

3 

17 

P 

3 

7 

1 1 

3 

19 

47 

3 

41 

7 

3 

59 

37 

57 

7 

3 

23 

6\ 

3 

43 

11 

3 

17 

13 

3 

P 

P 

3 

7 

19 

3 

11 

P 

3 

59 

P 

4i 

3 

13 

11 

3 

7 

19 

3 

17 

P 

3 

47 

7 

3 

11 

13 

3 

P 

23 

61 

3 

P 

11 

3 

F 

7 

3 

P 

F 

3 

13 

P 

3 

11 

p 

3 

p 

43 

3 

7 

63 

11 

0 

D 

P 

F 

3 

P 

p 

3 

F 

p 

3 

7 

59 

3 

P 

73 

3 

13 

7 

3 

67 

3 

P 

7 

3 

P 

13 

3 

11 

F 

3 

P 

89 

3 

17 

P 

3 

7 

P 

3 

p 

69 

F 

3 

P 

P 

3 

11 

F 

3 

7 

P 

3 

53 

13 

3 

1 7 

7 

3 

P 

71 

3 

7i 

j  m 

F 

3 

n 

43 

3 

13 

7 

3 

F 

47 

3 

73 

1 1 

>  3 

*7 

*9 

3 

F 

13 

73 

3 

1 1 

F 

3 

37 

p 

3 

3i 

IS 

3 

43 

f 

3 

7 

F 

3 

r7 

2C 

5 

F 

77 

41 

13 

3 

\ 

7 

3 

F 

>  67 

3 

47 

29 

5 

t 

>  1 

)  2 

61 

F 

7 

r  ll 

79 

3 

P 

17 

£ 

61 

2: 

3 

P 

15 

5 

7 

7  1  3 

85 

r  f 

)  : 

F 

>  7 

7  ; 

1  1/ 

81 

P 

3 

7 

i/ 

7  : 

I 

I 

>  3 

8: 

7 

3 

1 

1 

>]  : 

*  *s 

)  n 

1 

41 

s 

s? 

59 

7 

3 

8: 

1; 

7  ; 

IS 

?  F 

]  !3 

31 

: 

5  \ 

3  I] 

[  5 

* 

7  2: 

5  : 

5  I 

6; 

87 

P 

3 

P 

I 

5  3 

3] 

7  3 

\ 

)  u 

: 

i 

3  1C 

)  : 

5  = 

\  I 

3 _ : 

\  1 

p  i 

89 

P 

3 

F 

)  1: 

1 

s  1 

)  II 

4 

5  8S 

)  6i 

: 

3  ; 

7  4' 

f  ; 

l  45 

l  I 

3  : 

5  I 

* 

91 

3 

P 

p 

3 

7 

ii 

[  : 

3  55 

1; 

7  s 

t 

; 

7  ; 

J  I 

1  1 

)  ; 

J  iJ 

r  1 

?  5 

J  9: 

93 

F 

3 

P 

7 

r  3 

13 

i 

3  3 

1 

?  1; 

2s 

?  i 

3 

5: 

3  : 

j  : 

7  i: 

: 

97 

3 

7 

P 

r 

25 

I 

1  15 

; 

7  : 

$  u 

1; 

7  3 

>  ] 

p  i 

: 

5  I 

3  9' 

7 

3  1 

99 

7 

3 

43 

37 

3 

P(  1 

)  5 

1 

t 

)  : 

.1 

?  1; 

7 

5  ; 

7j  2( 

r  5 

rr - 

5  4 

1  l! 

9 

I  N  C  O  M- 


I 


\ 


/ 


s 


I  N  C  I  N  C 

1 

1 

♦ 

1  ’ 

INCOMPOSITS. 

Tab.  VI. 

~  .11  .  - 

a 

ICO  IOI 

;  t 

102 

103 

104 

105 

106 

107 

• 

io8^ioc 

1  1 

1 1 10 1 1 1 .1 1  2,1 1' 

]IU 

F  *  15  ri 

611 

»-< 

1—4 

1 

8  119 

OJ 

73 

3 

IOI 

P 

3 

p 

F 

3 

* 

1 

7l  11 

r 

1 

l7j 2; 

>  : 

5  IS 

J  * 

7 

3 

P  3 

°3 

7 

P 

3 

p 

IOI 

i 

3 

23 

7 

z 

!  F 

i 

)  : 

*  1; 

t  8c 

?  2 

1 

3  4 

1 

I 

1  P 

°7 

;p 

3 

59 

1 1 

3 

7 

P 

3 

101I  13 

3 

29  / 

7  : 

ii 

3; 

7 

3  2 

3 

p  3 

09 

p 

11 

3 

13 

7 

3 

IO3 

F 

3 

!!  f 

)IOI 

r 

;|  ij 

4S 

»  ; 

V, 

7  1 

3 

3 

7  p 

11 

3 

P 

P 

3 

29 

23 

3 

F 

IS 

>  3 

7 

43 

3 

F 

F 

)  : 

i  v‘ 

7 

7 

3  43 

13 

17 

3 

7 

P 

3 

P 

F 

3 

11 

7 

3 

F 

>  p 

3 

IOI 

2C 

?  ; 

5  1; 

?  1 

2  3 

17 

.3 

. 

67 

17 

3 

11 

13 

3 

7 

2S 

3 

23 

P 

1  3 

F 

7 

q  l 

3  i 

3  17 

19 

43 

3 

11 

17 

3 

67 

7 

3 

31 

j  61 

^  3 

P 

I13 

3 

F 

>  : 

*  1 

5: 

*  3 

2  j 

-  11 

29 

3 

P 

17 

3 

l3 

7i 

3 

67 

103 

3 

7 

P 

3 

41 

F 

>  3 

F 

7 

23 

3 

53 

F 

3 

7 

17 

3 

P 

79 

3 

73 

7 

3 

13 

P 

3 

!  59 

3 

P 

27 

37 

l3 

3 

23 

P 

3 

P 

17 

r 

7 

P 

3 

103 

47 

3 

F 

7 

3 

F 

P 

29 

7 

53 

3 

P 

P 

3 

P 

7 

3 

4i 

3i 

3 

P 

11 

3 

29 

37 

/■ 

79 

3i 

\7 

3 

13 

P 

3 

P 

P 

3 

P 

17 

3 

P 

11 

3 

7 

13 

3 

F 

P 

3 

33 

79 

P 

3 

P 

P 

3 

7 

P 

3 

13 

11 

3 

47 

7 

3 

19 

p 

3 

P 

P 

37 

P 

3 

29 

P 

3 

41 

11 

3 

P 

P 

3 

7 

J7 

3 

P 

S3 

3 

11 

7 

3 

39 

P 

P 

3 

7 

11 

3 

p 

P 

3 

P 

7 

3 

p 

17 

3 

11 

'103 

3 

p 

P 

41 

3 

P 

7 

3 

53 

83 

3 

23 

37 

3 

61 

13 

3 

11 

17 

3, 

7 

59 

3 

P 

43 

11 

3 

P 

P 

3 

13 

29 

0 

3 

7 

3* 

3 

11 

P 

3 

P 

7 

3 

P 

13 

3 

47 

3 

73 

P 

3 

3i 

53 

3 

11 

P 

3 

P 

7i 

0 

3 

7 

_P 

3 

!9 

17 

3 

13 

49 

13 

3 

37 

79 

5 

7 

23 

3 

19 

P 

3 

P 

7 

3 

107 

P 

3 

3i 

17 

3 

5i 

T9 

P 

3 

11 

7 

3 

P 

13 

3 

47 

43 

3 

1 

p 

P 

3 

P 

6 1 

3 

7 

17 

53 

3 

1 1 

P 

0 

2 

P 

61 

3 

P 

P 

3 

7 

19 

3 

P 

13 

3 

43 

7 

3 

P 

57 

89 

7 

3 

P 

P 

0 

D 

P 

3J 

3 

P 

P 

3 

P 

4i 

0 

0 

7 

P 

3 

7i 

11 

59 

3 

P 

P 

3 

P 

P 

3 

7 

P 

3 

P 

P 

3 

37 

7 

3 

89 

11 

3 

P 

61 

p 

3 

31 

13 

3 

59 

7 

3 

P 

97 

3 

P 

pj 

i  3 

73 

1 1 

3 

19 

2  9 

3 

63 

29 

P 

3 

43 

P 

3 

P 

47 

3 

19 

13 

3 

7  j 

1 1 

3 

31 107 

3 

P 

7 

^7 

P 

3 

P 

7 

3 

P 

P 

3 

P 

11 

3 

13 

39 

3 

p 

43 

3 

7 

P 

3 

69 

P 

P 

3 

P 

19 

3 

47 

11 

3 

7 

P 

3 

59 

P 

3 

23 

7 

3 

11 

P 

71 

13 

7 

P 

3 

37 

1 1 

3 

P 

7 

3 

P 

P 

1 

3, 

S3 

p1 

3 

11 

79 

3 

— * 

P 

73 

7 

3 

P 

1 1 

3 

97 

13 

3 

S3 

P 

3 

P 

P, 

3. 

7 

7i 

3 

61 

31 

3 

77 

3 

P 

43 

3 

P 

7 

3 

13 

73 

3 

1 1 

P 

3] 

3* 

2  3 

0 

5 

P 

P 

3 

7 

79 

P 

3 

19 

97 

3 

7i 

59 

3 

1 1 

p 

3 

7 

3 

13 

F 

3 

P 

7 

0 

5 

81 

17 

P 

3 

7 

47 

3 

11 

P 

3 

79 

** 

/ 

3 

29j 

i9 

3 

37 

P 

3 

109 

P 

33 

3 

17 

7 

3 

11 

T9 

3 

41 

P 

3 

P 

53 

3 

P 

P 

3 

7 

P 

3 

23 

87 

7 

61 

3 

13 

P 

3 

P 

7 

3 

P 

P 

3 

p 

59 

3 

F 

r3 

3 

P 

P 

89 

3 

23 

P 

3 

1 7 

p 

3 

P 

P 

-> 

2 

13 

67 

3 

7 

P 

0 

3 

P 

P 

3 

19 

91 

P 

3 

41 

P 

3 

7 

P 

3 

P 

29 

3 

*9 

7 

3 

P 

67 

3 

1 1 

3 

93 

P 

P 

r* 

6 

19 

7 

3 

37 

43 

0 

D 

P 

P 

3 

23 

P 

3 

P 

1 1 

3 

7 

67 

97 

23 

3 

7 

37 

3 

P 

39 

3 

17 

7 

0 

Pi 

i  ] 

P 

P 

3 

47 

P 

3 

99 

P 

7 

3 

P 

P 

3 

13 

.p 

3 

17 

1 1 

3| 

P 

P 

3 

7 

P 

3 

73 

13 

I  N  C  O  M-l 


A  •  < 


I  N  C  l  N  C 

INCOMPOSITS. 


Tab.  VII. 


120 

I  2  I 

122123 

124 

125 

i$6 

1 2  7*1 28 

129 

13c 

131 

132 

*33 

*34 

135(136 

137 

138 

*39 

OI 

11 

P 

;  3 

P 

p 

3 

P 

13 

3 

7 

P 

3 

43 

47 

3 

23 

;7 

3 

37 

P 

03 

3 

7 

p 

3 

79 

p 

3 

P 

7 

3 

P 

p 

3 

53 

13 

3 

6 1 

3 

P 

°7 

p 

P 

3 

31 

r9 

3 

7 

97 

3 

P 

P 

3 

47 

7 

3 

13 

1 1 

3 

P 

P 

09 

3 

P 

29 

3 

P 

7 

3 

71 

P 

3 

P 

P 

3 

P 

11 

3 

3i 

p 

3 

7 

11 

P 

3 

P 

13 

3 

P 

P 

3 

23 

P 

3 

7 

U 

3 

P 

59 

3 

p 

7 

3 

13 

41 

P 

3 

7 

P 

3 

P 

P 

3 

37 

7 

3 

73 

p 

3 

p 

p 

3 

19 

P 

17 

6 1 

3 

19 

109 

3 

P 

11 

3 

7 

P 

3 

13 

P 

3 

p 

7 

3 

11 

4i 

3 

19 

7 

P 

! 

,  3 

97 

11 

3 

p 

7 

3 

p 

47 

3 

p 

*9 

3 

U 

P 

3 

13 

3i 

/ 

21 

3 

17 

11 

3 

P 

l9 

3 

P 

p 

3 

29 

p 

3 

7 

p 

3 

53 

p 

3 

p 

2  3 

II 

3 

I7 

p 

3 

7 

*3 

3 

p 

p 

3 

1 1 

•7 

3 

3T 

P 

3 

p 

23 

3 

27 

3 

67 

P 

3 

17 

P 

3 

11 

IOI 

3 

7 

p 

3 

p 

29 

j 

P 

7 

3 

19 

29 

23 

3 

7 

P 

3 

11 

73 

3 

P 

7 

3 

19 

p 

3 

J3 

§3 

3 

P 

P 

3 

31 

53 

7 

3 

11 

31 

3 

17 

29 

3 

^7 

33 

3 

101 

P 

3 

7 

43 

3 

P 

p 

33 

3 

11 

*3 

3 

P 

83 

3 

7 

4i 

3 

P 

2  ° 

3 

67 

7 

3 

P 

3i 

3 

p 

37 

P 

53 

3 

l3 

p 

3 

P 

47 

3 

17 

P 

3 

7 

P 

3 

P 

13 

0 

0 

IOI 

7 

39 

3 

6 1 

P 

3 

7 

p 

3 

P 

37 

3 

l3 

7 

,3 

p 

89 

3 

23 

11 

3 

53 

41 

P 

3 

P 

7 

3 

P 

P 

3 

P 

p 

3 

17 

p 

3 

P 

11 

3 

7 

p 

3 

43 

P 

p 

|  3 

P 

23 

3 

47 

P 

3 

7 

p 

'  3 

*7 

11 

3 

29 

7 

3 

109 

73 

47 

7 

3 

37 

p 

3 

p 

p 

3 

29 

11 

3 

P 

13 

3 

7 

19 

3 

59 

61 

3 

49 

p 

P 

3 

53 

59 

3 

7 

11 

3 

23 

p 

-3 

P 

7 

3 

17 

p 

3 

11 

13 

5i 

3 

29 

P 

3 

P 

7 

3 

4l 

71 

•i  3 

31 

p 

1. 

-  3 

13 

P 

3 

11 

P 

3 

7 

53 

17 

3 

P 

11 

3 

P 

P 

3 

P 

p 

3 

,(  7 

,?9 

3 

1 1 

P 

3 

17 

7 

3 

57 

3 

P 

7 

3 

p 

29 

3 

P 

13 

3 

11 

59 

.  3 

‘  *9 

p 

3 

7 

p 

3 

17 

59 

31 

3 

!3 

J7 

3 

19 

P 

3 

7 

P 

3 

( p 

P 

3 

43 

7 

3 

p 

p 

!  3 

6 1 

T'  * 

7 

P 

3 

47 

17 

3 

11 

7 

3 

13 

37 

3 

89 

31 

3 

7T 

19 

3 

83 

23 

63 

3 

P 

p 

3 

11 

17 

3 

P 

l9 

3 

P 

P 

3 

7 

P 

?  -3 

13 

p 

3 

p 

67 

11 

23 

3 

83 

7 

3 

53 

17 

3 

P 

73 

3 

P 

p 

3 

p 

79 

3 

7 

p 

69 

3 

43 

p 

3 

37 

P 

3 

113 

17 

3 

7 

13 

3 

29 

P 

3 

p 

7 

3 

6 1 

71 

P 

3 

7 

89 

3 

*3 

p 

3 

61 

7 

3 

P 

23 

3 

J9 

4i 

3 

47 

11 

3 

73 

p 

7. 

3 

P 

p 

3 

19 

53 

o 

2 

P 

*7 

3 

13 

43 

3 

p  7 

11 

3 

p 

89 

77 

13 

3 

p 

P 

3 

P 

7 

0 

0 

79 

19 

3 

P 

11 

3 

p 

P 

3 

23 

p 

3 

79 

47 

19 

3 

P 

p 

3 

3i 

13 

3 

P 

11 

3 

7 

*7 

3 

37 

•  p 

3 

P 

i  7 

81 

3 

13 

p 

3 

7 

23 

3 

P 

1 1 

3 

103 

7 

3 

P 

13 

3 

p 

p 

.3 

11 

33 

43 

3 

7i 

7 

3 

P 

*  11 

3 

*3 

P 

3 

P 

37 

3 

97 

17 

3 

7 

P 

3 

87 

3 

7 

11 

3 

p 

41 

3 

J9 

7 

3 

23 

p 

-3 

11 

p 

3 

P 

17 

3 

71 

89 

7 

3 

p 

13 

3 

P 

P 

3 

P 

3i 

3 

1 1 

97 

0 

3 

7 

107 

3 

P 

l7 

3 

9i 

107 

73 

0 

p 

p 

3 

7 

P 

3 

1 1 

13 

3 

p 

7 

0 

d 

P 

P 

3 

29 

*7 

93 

3 

s? 

*9 

3 

13 

7 

3 

11 

P 

3 

P 

79 

3 

59 

103 

3 

P 

*3 

3 

7 

97 

P 

P 

3 

7 

p 

3 

P 

67 

3 

41 

7 

3 

p 

P 

3 

P 

p 

:  3 

13 

p 

99 

3 

! 

11 

7 

0 

29 

43 

3 

p 

p 

3 

P 

^7 

3 

P 

P 

3 

7 

p 

3 

P 

K  k  k  I  N  G  O  M-| 

^  .... 


.V.  - 


_ _ _ _  ■■  . ~ . . . . .  —  - - - * - 

INC  INC 

■ 1  *  ■'  "  ■"■■■ - - - - 

INCOMPOSI  t  s. 

Tab.  VIII. 


140 

p 

142 

M-3/44 

[45 

146 

*47 

148 

r49 

i'5o]isi|i52 

‘53 

154 

155 

7158 

X5S 

or 

3 

59 

1 1 

3 

p 

17 

3 

6l 

19 

3 

7 

F 

3 

II 

p 

3 

t 

7 

3 

F 

05 

11 

3 

7 

p 

3 

p 

17 

3 

113 

7 

3 

II 

23 

3 

73 

37 

r 

4 

F 

>  3 

°7 

3 

P 

p 

3 

p 

89 

3 

7 

13 

3 

43 

P 

3 

p 

7 

3 

F 

3 

F 

09 

p 

3 

13 

41 

*■» 

2 

II 

7 

-3 

59 

*7 

3 

29 

67 

3 

*9 

13 

3 

23 

F 

>  3 

11 

p 

ic>3 

3 

i  1 

P 

3 

19 

47 

3 

*3 

*7 

3 

7 

61 

3 

p 

6y 

3 

97 

7 

13 

3 

11 

61 

3 

7 

23 

3 

p 

p 

3 

p 

7 

3 

p 

p 

3 

13 

19 

3 

p 

17 

107 

19 

3 

103 

13 

3 

47 

p 

3 

7 

p 

3 

P 

*7 

3 

59 

7 

3 

p 

11 

19 

3 

7 

59 

3 

P 

p 

3 

41 

7 

3 

23 

13 

3 

p 

17 

3 

p 

11 

3 

P 

21 

,  7 

3 

p 

P 

3 

13 

•  •  \ 

P 

3 

P 

43 

0 

2 

p 

3i 

3 

7 

1 1 

3 

79 

J3 

3 

^2 

37 

29 

3 

P 

P 

3 

7 

P 

3 

P 

^3 

3 

13 

7 

3 

19 

17 

3 

p 

P 

27 

J3 

3 

4i 

P 

3 

73 

P 

3 

P 

11 

3 

7 

P 

7> 

P 

'  P 

3 

P 

7 

3 

29 

P 

7i 

3 

7 

47 

3 

p 

11 

3 

p 

7 

3 

97 

p 

:  3 
■ 

53 

p 

3 

11 

^7 

3 

13 

7 

3 

P 

11 

3 

p 

p 

3 

p 

P 

3 

P 

13 

3 

7 

P 

3 

89 

33 

P 

3 

43 

11 

3 

P 

P 

3 

7 

109 

3 

37 

P 

r> 

3 

1 1 

7 

3 

P 

71 

3 

37 

3 

67 

23 

3 

P 

P 

3 

P 

37 

3 

11 

P 

3 

7 

43 

3 

19 

P 

3 

p 

39 

IOI 

3 

29 

*3 

3 

7 

P 

3 

11 

P 

3 

P 

7 

3 

P 

41 

3 

P 

47 

3 

41 

*9 

79 

0 

2 

P 

7 

3 

in 

1 

p 

3 

67 

*3 

2 

P 

23 

3 

P 

P 

3 

7 

19 

43 

3 

P 

P 

3 

1 1 

p 

3 

23 

P 

3 

7 

*9 

3 

67 

P 

3 

p 

7 

3 

107 

47 

11 

7 

3 

p 

p 

3 

97 

P 

0 

2 

P 

4i 

3 

79 

103 

3 

7 

p 

3 

13 

37 

49 

3 

p 

P 

3 

P 

P 

3 

r  7 

3i 

3 

IOI 

P 

3 

P 

7 

3 

p 

P 

3 

4i 

5i 

P 

3 

P 

ri3 

3 

P 

1 

7 

4  3 

•v 

p 

P 

3 

109 

IOI 

3 

p 

P 

3 

19 

11 

3 

53 

.'*3 

P 

3 

3i 

'97 

3 

,Jp 

!  P 

3 

*9 

*  P 

3 

7 

T3 

3 

103 

11 

0 

D 

83 

7 

57 

P 

3 

53 

7 

3 

P 

P 

.‘3 

83 

P 

3 

23 

11 

0 

2 

x3 

47 

3 

7 

IOI 

3 

59 

L*7 

P 

3 

83 

r9 

3 

107 

P 

3 

7 

11 

3 

P 

P 

3 

P 

*7 

3 

P 

P 

6\ 

3 

7 

13 

3 

P 

P 

3 

•29 

7 

3 

P 

P 

3 

P 

P 

3 

P 

P 

3 

11 

65 

7 

3 

r7 

53 

3 

P 

11 

3 

89 

13 

3 

59 

P 

3 

7 

79 

i  3 

11 

29 

3 

^7 

:  3 

3i 

1 1 

3 

17 

7 

3 

P 

P 

3 

13 

29 

3 

1 1 

P 

3 

p 

P 

3 

7 

69 

II 

3 

l9 

P 

3 

*7 

P 

3 

P 

P 

3 

7 

• 

P 

3 

31 

P 

3 

13 

7 

3 

71 

P 

37 

3 

7 

29 

3 

17 

P 

3 

11 

7 

3 

P 

*9 

3 

23 

■ 

P 

3 

59 

S  P 

73 

3 

P 

7 

3 

41 

3 

11 

73 

3 

P 

P 

3 

P 

P 

2 

7 

P 

3 

P 

77 

7 

P 

3 

1 1 

3* 

3 

13 

7 

3 

17 

P 

3 

P 

P 

3 

37 

6 1 

3 

P 

13 

79 

3 

11 

109 

3 

P 

61 

3 

P 

P 

3 

17 

43 

3 

7 

23 

3 

P 

3i 

3 

19 

81 

P 

3 

P 

73 

3 

7 

53 

3 

23 

71 

3 

l7 

7 

3 

1 13 

P 

3 

43 

P 

3 

s3 

P 

13 

3 

J9 

7 

3 

P 

P 

3 

P 

P 

3 

*7 

P 

3 

P 

P 

7 

1 1 

87 

P 

3 

7 

P 

3 

29 

19 

3 

P 

7 

n 

3 

P 

P 

a 

0 

17 

11 

3 

P 

P 

3 

89 

73 

7 

3 

P 

P 

3 

37 

23 

3 

J3 

79 

3 

P 

11 

3 

7 

29 

3 

P 

59 

91 

3 

23 

31 

3 

43 

P 

0 

2 

7 

P 

3 

V 

*. 

p 

1 1 

3 

p 

7 

5 

13 

P 

3 

P 

93 

1 7 

3 

P 

37 

3 

P 

7 

3 

53 

11 

3 

P 

41 

0 

\  -> 

P 

31 

3 

17 

23 

3 

97 

3 

P 

17 

3 

7 

11 

3 

P 

P 

3 

3l 

7 

3 

89 

P 

0 
„  3 

11 

P 

3 

17 

99 

23 

O 

5 

79 

7 

2 

13 

P 

3 

47 

53 

3 

P 

P 

3 

1 1 

19 

3 

7 

13 

3 

I  N  C  O  M- 


— 


/ 


INC  1  N  c 


I  N 

COMPOSITS 
Tab.  IX. 

• 

1 

1 

160 

1 6 1 

162 

163 

164 

165 

i66ji67ji68(i69 

170 

171 

172 

*73 

1 74 

17s 

176 

1 77 

1 78 

*79 

OJ 

P 

3 

l7 

p 

3 

29 

13 

3 

53 

P 

3 

7 

1 

103 

0 

p 

11 

-  3 

31 

7 

3 

03 

13 

P 

3 

7 

47 

3 

P 

p 

3 

P 

7 

3 

p 

II 

3 

23 

29 

3 

*9 

P 

07 

P 

3 

*9 

23 

3 

17 

P 

3 

7 

11 

3 

P 

P 

3 

13 

7 

3 

P 

P 

3 

09 

7 

89 

3 

47 

6 1 

3 

17 

7 

3 

37 

73 

3 

P 

19 

3 

P 

P 

3 

1 1 

P 

II 

3 

P 

13 

3 

P 

11 

3 

17 

P 

3 

P 

< 

7i 

3 

7 

23 

3 

11 

89 

3 

p 

13 

67 

3 

31 

ix 

3 

7 

37 

3 

17 

13 

3 

109 

7 

3 

11 

83 

3 

P 

47 

3 

17 

3 

71 

P 

.3 

P 

83 

3 

73 

67 

3 

7 

P 

3 

p 

P 

3 

79 

7 

3 

19 

*9 

S3 

3 

7 

P 

3 

P 

P 

3 

11 

7 

3 

17 

67 

3 

P 

P 

3 

103 

3 

21 

37 

7 

3 

19 

p 

3 

11 

23 

3 

p 

P 

3 

47 

p 

3 

7 

67 

3 

71 

P 

0  0 
^  D 

3 

23 

p 

3 

11 

13 

3 

7 

P 

3 

29 

P 

3 

1 7 

7 

3 

P 

37 

3 

p 

27 

11 

P 

3 

29 

P 

3 

13 

43 

3 

P 

P 

3 

7 

P 

3 

17 

P 

3 

P 

7 

29 

3 

127 

P 

3 

7 

P 

3 

P 

p 

3 

P 

7 

3 

13 

29 

3 

17 

P 

3 

P 

3i 

*7 

3 

P 

7 

3 

61 

p 

3 

P 

P 

3 

37 

P 

3 

P 

47 

3 

7 

11 

3 

33 

P 

13 

3 

P 

P 

3 

P 

29 

3 

7 

P 

3 

19 

P 

3 

89 

7 

3 

17 

79 

37 

7 

3 

13 

17 

3 

23 

127 

3 

113 

P 

3 

P 

1 1 

0 

7 

13 

3 

P 

P 

*3 

39 

43 

P 

3 

p 

17 

3 

7 

19 

3 

I3 

1 1 

3 

P 

7 

3 

p 

3i 

3 

p 

P 

41 

3 

P 

109 

3 

4i 

7 

3 

P 

11 

3 

P 

61 

3 

P 

107 

3 

13 

113 

3 

7 

43 

61 

3 

37 

59 

3 

71 

11 

3 

P 

P 

3 

n 

J 

43 

3 

p 

53 

3 

11 

7 

3 

47 

3 

67 

7 

3 

P 

P 

3 

P 

17 

3 

P 

13 

r 

0 

1 1 

73 

3 

7 

P 

3 

131 

49 

t 

11 

3 

P 

P 

3 

13 

P 

3 

7 

J7 

3 

I  I 

47 

3 

P 

7 

3 

p 

13 

3 

5i 

7 

31 

3 

S3 

p 

3 

P 

7 

3 

11 

17 

3 

13 

P 

3 

P 

3 

p 

29 

53 

3 

29 

P 

3 

P 

P 

0 

0 

11 

l9 

3 

P 

!7 

3 

7 

3i 

r\ 

0 

127 

41 

3 

13 

57 

P 

107 

3 

U 

7 

3 

P 

13 

D 

31 

37 

0 

D 

P 

*7 

3 

91 

P 

3 

7 

P 

59 

3 

1 1 

7i 

3 

109 

29 

n 

3 

P 

I  23 

3 

7 

P 

3 

P 

J3 

3 

P 

.  7 

3 

p 

6i 

P 

3 

7 

P 

3 

P 

P 

3 

13 

7 

3 

131 

4i 

3 

19 

1 7 

3 

P 

53 

3 

63 

P 

7 

3 

P 

101 

3 

19 

P 

3 

P 

113 

3 

6 1 

97 

3 

7 

1 7 

3 

P 

11 

67 

P 

O 

0 

p 

13 

3 

P 

7 

3 

101 

19 

3 

P 

31 

3 

P 

11 

3 

109 

17 

3 

69 

P 

I9 

3 

p 

43 

3 

79 

41 

3 

71 

13 

3 

7 

11 

3 

p 

P 

3 

107 

7 

71 

3 

103 

53 

3 

7 

73 

3 

31 

P 

3 

43 

7 

2 

29 

P 

3 

41 

*3 

3 

P 

73 

P 

3 

P 

7 

3 

P 

p 

47 

11 

3 

13 

23 

3 

101 

P 

a 

5 

7 

6 1 

3 

77 

3 

7 

41 

3 

P 

11 

3 

19 

.  7 

3 

P 

89 

3 

P 

P 

3 

11 

29 

3 

P 

79 

7 

1 

3 

73 

11 

3 

59 

13 

3 

p 

P 

3 

4i 

37 

3 

7 

P 

3 

23 

19 

3 

81 

13 

11 

3 

p 

p 

3 

7 

97 

3 

p 

r9 

r' 

11 

7 

3 

F 

F 

3 

P 

P 

33 

3 

P 

19 

3 

53 

7 

0 

3 

J3 

P 

3 

1 1 

P 

3 

p 

F 

3 

F 

F 

3 

7 

87 

p 

P 

3 

7 

P 

3 

11 

P 

P 

7 

3 

59 

P 

3 

43 

23 

3 

31 

P 

89 

3 

P 

7 

3 

11 

53 

3 

103 

■  P 

3 

23 

P 

3 

p 

3 

7 

F 

P 

9i 

P 

3 

11 

37 

3 

47 

P 

3 

7 

13 

3 

F 

P 

3 

F 

)!  7 

3 

F 

F 

3 

93 

7 

P 

3 

13 

p 

3 

p 

7 

3 

P 

p 

3 

P 

P 

3 

75 

I5 

r 

29 

1 9 

97 

P 

3 

43 

19 

3 

7 

59 

3 

61 

23 

3 

29 

7 

3 

F 

>  F 

5 

1; 

11 

3 

99 

17 

97 

3 

23 

7 

3 

P 

107 

3 

89 

F 

3 

F 

127 

F 

1 1 

A 

/ 

4i 

*• 

Kkk  2 

I  N  C  O  M- 

I 


\ 


INC  INC 


1 

N 

c 

0 

M 

p 

0 

s 

I  T  S 

• 

• 

T 

A  B, 

X 

4 

1 

i 

186 

r~" 

OO 

182 

1 83 

184 

i85ji8<5ji87|i88 

189 

190 

191 

192 

193 

*94 

19; 

;i9< 

5 19; 

i  l99 

OI 

47 

23 

3 

P 

p 

3 

n 

p 

3 

41 

p 

3 

7 

F 

2 

1 

)  1; 

7  - 

i 

P  7 

°3 

3 

43 

109 

3 

7 

P 

3 

59 

P 

3 

3i 

7 

3 

97 

F 

i 

? 

7 

3  l3 

07 

1 1 

19 

3 

P 

79 

3 

23 

13 

3 

7 

83 

3 

p 

43 

3 

I 

)  ; 

7  - 

2< 

9  1?\ 

09 

.  3 

7 

131 

2 

41 

83 

3 

53 

7 

3 

P 

97 

3 

P 

ig 

1 

i 

3  : 

43  { 

1 1 

7 

3 

P 

r 

3 

107 

37 

3 

13 

P 

0 

2 

29 

P 

3 

7 

ioc 

2  = 

I] 

[  3 

13 

P 

59 

3 

p 

P 

3 

7 

P 

3 

p 

P 

3 

P 

7 

3 

13 

II 

3 

1 

p 

x7 

43 

7  3 

P 

13 

3 

P 

P 

3 

3i 

P 

3 

7 

11 

3 

P 

29 

3 

l 

>  / 

3 

*9 

37 

P 

3 

7 

11 3 

3 

43 

P 

3 

P 

7 

3 

P 

P 

3 

r3T 

23 

3 

I 

p 

21 

A 

3 

P 

7 

3 

13 

P 

3 

97 

11 

3 

23 

P 

?II39 

P 

3 

7 

13 

3 

11 

23 

67 

3 

P 

73 

3 

P 

11 

3 

7 

127 

3 

T3 

47 

3 

P 

7 

3 

1 1 

43 

3 

’27 

3 

P 

11 

3 

P 

97 

3 

61 

67 

3 

53 

3i 

3 

7 

P 

3 

r9 

.  P 

3 

P 

29 

ii 

3 

P 

p 

3 

7 

!3 

3 

l9 

23 

3 

11 

7 

3 

P 

59 

3 

109 

79 

3 

13 

P 

3 

23 

7 

3 

31 

P 

3 

11 

P 

3 

P 

*3 

3 

P 

67 

3 

7 

T9 

33 

3 

P 

P 

3 

P 

43 

3 

1 1 

37 

3 

7 

19 

3 

P 

P 

3 

29 

7 

3 

31 

37 

17 

7 

3 

11 

109 

0 

2 

P 

4i 

3 

29 

P 

3 

P 

61 

3 

7 

73 

3 

s? 

P 

39 

3 

11 

13 

3 

P 

P 

3 

7 

P 

3 

79 

P 

3 

83 

7 

3 

4i 

P 

3 

127 

41 

P 

3 

17 

p 

3 

P 

7 

3 

83 

13 

3 

P 

71 

3 

P 

P 

3 

19 

P 

3 

43 

P 

P 

3 

13 

P 

3 

103 

P 

3 

19 

*37 

3 

7 

23 

3 

P 

13 

3 

P 

7 

47 

P 

3 

71 

7 

3 

l7 

29 

3 

47 

P 

r> 

4i 

r9 

3 

P 

11 

3 

7 

89 

3 

49 

P 

P 

3 

59 

19 

3 

x7 

P 

3 

7 

43 

3 

P 

11 

3 

H3 

7 

3 

23 

p 

5i 

3 

7 

P 

3 

P 

13 

3 

17 

7 

3 

p 

ii 

3 

37 

53 

3 

43 

P 

3 

7* 

53 

7 

3 

P 

p 

•3 

P 

23 

3 

*7 

11 

3 

107 

13 

3 

7 

P 

3 

P 

P 

•  3 

57 

3 

67 

P 

3 

P 

7 

2 

P 

109 

0 

2 

17 

P 

3 

13 

P 

3 

11 

23 

3 

7 

59 

P 

3 

l9 

1 1 

3 

67 

47 

3 

P 

P 

3 

7 

P 

3 

1 1 

P 

3 

P 

7 

•  3 

61 

P 

1 1 

3 

7 

P 

3 

P 

73 

3 

67 

7 

3 

11 

19 

3 

31 

P 

3 

P 

63 

3 

4i 

7 

3 

37 

X9 

3 

29 

13 

3 

11 

P 

3 

*7 

P 

3 

7 

P 

3 

P 

67 

7 

37 

3 

p 

59 

3 

11 

7 

3 

13 

23 

3 

P107 

3 

l7 

71 

3 

P 

41 

69 

3 

P 

P 

0 

p 5 

11 

31 

3 

137 

P 

3 

p 

29 

3 

7 

P 

3 

13 

53 

3 

*9 

71 

17 

3 

11 

p 

3 

7 

P 

3 

ll3 

61 

0 

2 

J9 

7 

3 

P 

P 

3 

I7 

31 

a! 

73 

1 1 

X7 

3 

19 

7 

3 

71 

P 

*  3 

P 

p 

3 

p 

P 

3 

23 

103 

3 

7 

pj 

77 

P 

3 

7 

17 

3 

13 

19 

3 

43 

7 

3 

127 

37 

3 

P 

P 

3 

P 

11 

3 

79 

101 

7 

3 

p 

*7 

3 

P 

89 

3 

P 

p 

3 

x3 

P 

3 

7 

11 

3 

103 

p, 

81 

3 

P 

101 

3 

P 

*7 

3 

7 

79 

0 

2 

p 

P 

3 

P 

7 

3 

r 

131 

.  3 

13! 

83 

x3 

3 

47 

31 

3 

P 

7 

3 

23 

41 

3 

P 

1 1 

3 

P 

P 

3 

73 

59 

1 

31 

87 

3 

13 

P 

3 

7 

P 

3 

P 

11 

• 

3 

p 

7 

3 

P 

l3 

3 

p 

47 

3 

1 1 

89 

•  P 

3 

P 

7 

3 

29 

1 1 

3 

13 

17 

3 

3i 

pi 

3 

P 

l9 

3 

7 

P 

3 

9i 

79 

p 

3 

53 

11 

3 

P 

19 

3 

7 

17 

3 

101 

P 

3 

1 1 

r 

2 

P 

P 

93 

3 

7 

11 

3 

P 

P 

3 

P 

7 

3 

61 

17 

3 

1 1 

101 

3 

47 

P 

3 

P 

97 

P 

3J 

3 

p 

53 

3 

7 

P 

3 

1 1 

13 

3 

23 

*■? 

/ 

3 

P 

P 

3 

101 

P 

99 

3I 

p 

29 

3 

13 

7 

8 

1 1 

P 

3 

71 

73 

3 

19 

17 

3 

P 

1 3 

3 

7 

I  N  C  O  M- 


t 


t 


nuw  w  >n 


1  N  C 


I  N  C 


INCOMPOSITS. 
Tab.  XI. 


' 

200 

201 

202 

203 

204 

205 

206 207208 

01 

0 

2 

p 

P 

3 

23 

!3 

3 

127 

11 

03 

83 

ry 

2 

89 

79 

3 

7 

11 

3 

•71 

07 

0 

2 

P 

11 

3 

p 

P 

3 

P 

P 

99 

11 

'  3 

•  M  7 

23 

h 

P 

37 

3 

P 

II 

P 

r\ 

2 

7 

19 

p 

3 

p 

139, 

3 

13 

3 

P 

r7 

3 

137 

73 

2 

7| 

r3 

17 

37 

P 

3 

1 1 

17 

,  n 

2 

53 

P| 

3 

19 

0 

5 

1 1 

P 

3 

7 

1 

17 

3 

PI  09 

21 

P 

3 

73 

7 

3 

p 

17 

3 

47 

0  ^ 
^2 

P 

P 

3 

P 

*3 

3 

41 

17 

3 

27 

7 

3 

H3 

P 

3 

13 

P 

3 

59 

O  Q 

•  P 

P 

3 

29 

31 

3 

7 

19 

3 

31 

3 

4i 

P 

3 

P 

7 

3 

P 

37 

133 

13 

3 

P 

P 

3 

P 

47 

3 

83 

37 

3 

13 

7 

3 

107 

11 

3 

89 

67 

39 

29 

3 

37 

11 

3 

19 

P 

3 

7 

41 

7 

11 

3 

P 

P 

3 

P 

7 

3 

43 

3 

P 

3i 

3 

P 

P 

3 

P 

i9 

47 

P 

P 

3 

P 

7 

3 

.11 

P 

3 

49 

3 

P 

P 

3 

11 

P 

3 

P 

P 

SI 

P 

3 

7 

47 

3 

P 

107 

3 

29 

53 

11 

7 

3 

P 

113 

3 

19 

P 

3 

57 

31 

3 

47 

p 

3 

61 

7 

3 

P 

59 

13 

19 

3 

P 

4i 

3 

73 

P 

3 

61 

3 

p 

p 

3 

7 

29 

3 

13 

23 

63 

P 

3 

23 

7 

3 

P 

P 

3 

3i 

67 

3 

7 

13 

3 

97 

131 

3 

19 

7 

69 

7 

3 

P 

P 

3 

67 

11 

3 

41 

71 

P 

23 

3 

13 

11 

3 

3 

P 

3 

73 

3 

P 

11 

3 

59 

7 

7 

P 

P 

77 

17 

P 

3 

7 

P 

3 

23 

79 

3 

79 

3 

1 7 

7 

2 

P 

13 

3 

1 1 

P 

81 

43 

3 

17 

89 

3 

11 

P 

3 

7 

83 

7 

P 

3 

II 

P 

3 

13 

7 

3 

87 

53 

3 

p 

19 

3 

7 

J37 

3 

P 

89 

p 

13 

3 

P 

7 

3 

1 7 

P 

3 

1 

9i 

3 

61 

103 

3 

3i 

59 

3 

17 

13 

93 

7i 

3 

7 

p 

3 

p 

p 

3 

17 

97 

3 

*9 

p 

3 

103 

43 

3 

7 

P 

99 

101 

3 

53 

p 

3 

p 

, 

7 

3 

p 

21 


3 

P 

3 

7 


pj  p 
3  47 

7  P 


3j  1 1 127 


n 

3 

!3 

2 


P 

7 

*7 

P 


P  ^ 

P  43 
P(  3 
P,  7 


3 

i7 


3 

1 1 


P 

3 


3 1°9 

3 


43 

3 

P 

3 


7 

23 

19 

P 


3 


*3 


53 

11 

*3 

7 

3 

37 

3 

P 


P 

3 

P 

3 


67 

3 

11 


1 9 

13 

7 


3  107 


P 

3 

3 1 

*39 


3 

7 

r 

5 

II 


3 

29 

3 

P 


7 

3 

17 

3 


P 

3 

7 

3 


3,  P 

P  3 


37 

3 


1 1 
7 

23 

P 


P 

•19 

P 

13 


3 

17 

3 

67 


3 

P 

o 

5 


II 

3 

P 


13 

3 

P 


7 

P 
6 1 

P 


3 

31 

3 

P 


59 

3 

P 

3 


n 

17 


79 

53 

1 


3 

11 

3 


61 


3 

p  107 

3 

*9 


P 

3 

P 

3 


P 

P 

*** 

/ 

n 


3 

1 1 

3 

v 


213 

214 

215 

216 

217 

OO 

j 

219 

7 

p 

0 

3 

p 

P 

3 

11 

3 

*7 

p 

3 

11 

P 

3 

11 

P 

3 

17 

7 

3 

19 

3 

79 

1 37 

3 

17 

113 

3 

101 

3 

7 

p 

3 

J7 

P 

P 

7 

3 

P 

P 

3 

*7 

p 

3 

P 

P 

3 

P 

7 

P 

P 

3 

13 

37 

3 

23 

3 

31 

P 

3 

7 

P 

3 

P 

3 

P 

7 

3 

139 

11 

3 

7 

11 

3 

P 

l3 

3 

7 

3 

P 

43 

n 

2 

83 

P 

83 

29 

3 

97 

31 

3 

7 

3 

P 

61 

3 

103 

7 

3 

19 

*3 

3 

7 

P 

3 

P 

3 

11 

7 

3 

P 

p 

3 

P 

3 

13 

17 

3 

P 

37 

7 

4i 

3 

23 

17 

3 

P 

P 

3 

29 

P 

3 

7 

17 

37 

89 

3 

P 

7 

3 

47 

3 

19 

23 

3 

P 

P 

3 

131 

3 

7 

59 

3 

13 

29 

3 

43 

P 

3 

P 

.11 

3 

3 

P 

1 1 

3 

p 

7 

41 

1 1 

3 

p 

47 

3 

p 

3 

13 

P 

3 

7 

P 

3 

23 

P 

3 

47 

p 

3 

11 

3 

7 

P 

3 

11 

19 

3 

7 

3 

11 

13 

3 

P 

127 

11 

109 

0 

0 

p 

p 

3 

7 

p 

3 

P 

53 

3 

131 

p 

P 

47 

3 

7 

29 

3 

3i 

3 

P 

7 

3 

23 

P 

3 

p 

3 

1 13 

P 

3 

79 

13 

3 

P 

F 

3 

P 

43 

0 

73 

A 

2' 

F 

25 

3 

7 

1 1 

109 


7 

19 

71 


3 

p 

o 

2 

61 


I  N  G  0  M- 


£U  CD  cn 


V 


INC  INC 

- -  -  -  .  ■  _  v  -  ■ 

INCOMPOSITS. 


Tab.  XII. 


l  l 

,220221 

222 

223 

224J225 

226 

1 

|227 

228 

'229 

2  50j23 

29: 

>[233 

23, 

f|23: 

23< 

529 

7231 

3299 

01 

7 

3 

149 

29 

3 

P 

97 

3 

151 

F 

3 

F 

)  3 

f 

7  7^ 

1  ; 

3*3 

7  1 

p  3 

,°3 

P 

2  5 

3 

P 

43 

3 

7 

73 

l 

37 

F 

\  3 

F 

>  7 

3 

IS 

?  i 

3  I; 

3  n 

i°7 

59 

3 

5? 

P 

3 

71 

r3 

3 

p 

P 

3 

7 

29 

3 

8s 

I] 

[  : 

I 

7  3 

jo9 

13 

p| 

3 

7 

P 

3 

23 

P 

3 

3i 

7 

3 

F 

>  11 

/ 

I 

3  1 

) 

9  2( 

?  p 

III 

3 

P 

7 

3 

73 

P 

3 

13 

P 

3 

P 

11 

3 

p 

41 

0 

; 

719 

i  : 

p 

*3 

P 

3 

97 

53 

3 

47 

P 

3 

7 

11 

3 

2  9 

199 

3 

*3 

0* 

>  2: 

?  i 

2  3 

l7 

3 

1 7 

*3 

3 

29 

1 1 

3 

P 

P 

3 

P 

P 

3 

7 

P 

3 

II 

3; 

7  2 

p 

l9 

97 

0 

2 

l7 

1 1 

3 

7 

P 

3 

l9 

13 

3 

6 1 

7 

3 

II 

29 

3 

I 

1  l 

>  3 

2  1 

19 

1 1 

3 

13 

7 

3 

P 

p 

3 

P 

P 

3 

11 

P 

3 

43 

13 

3 

7 

19 

23 

3 

P 

7f 

0 

6 

*7 

101 

3 

31 

29 

3 

7 

19 

3 

83 

59 

$ 

P 

7 

3 

47 

27 

P 

7 

3 

83 

41 

3 

11 

P 

3 

101 

P 

3 

P 

P 

3 

7 

P 

3 

P 

7i 

29 

0 

2. 

P 

P 

3 

1 1 

i3 

3 

7 

37 

3 

P|IOI 

3 

4i 

7 

3 

P 

61 

3 

P 

3i 

P 

3 

11 

137 

3 

P 

7 

3 

*7 

23 

3 

P 

13 

3 

P 

P 

3 

19 

P 

3 

33 

11 

P 

3 

23 

P 

3 

I3.I27 

3 

17 

31 

3 

7 

P 

3 

101 

p 

3 

p 

7 

37 

P 

3 

37 

7 

3 

3i 

p 

3 

41 

P 

3 

17 

19 

3 

23 

P 

5 

7 

11 

3 

39 

P 

13 

3 

89 

*9 

3 

p 

ij  p 

3 

7 

p 

3 

17 

P 

3 

P 

7 

3 

3i 

37 

4i 

3 

7 

23 

3 

P 

P 

3 

|  P 

7 

3 

P 

73 

3 

r7 

11 

0 

47 

P 

3 

89 

43 

7 

3 

13 

P 

3 

P 

P 

3 

53 

P 

3 

P 

11 

3 

7 

I3 

3 

P 

119 

3 

47 

3 

P 

P 

3 

P 

7 

3 

23 

11 

3 

*9 

79 

3 

37 

P 

3 

13 

P 

3 

7 

49 

17 

3 

19 

P 

3 

P 

11 

3 

73 

53 

3 

7 

67 

? 

131 

P 

3 

11 

7 

3 

5i 

P 

*7 

3 

7 

1 1 

3 

P 

P 

3 

59 

7 

3 

P 

19 

3 

11 

67 

3 

l7 

43 

53 

3 

P 

7 

3 

P 

19 

3 

6 1 

P 

3 

P 

13 

3 

11 

47 

3 

7 

p 

3 

17 

57 

7 

P 

3 

79 

17 

3 

139 

7 

3 

11 

P 

3 

13 

P 

3 

P 

41 

3 

P 

p 

59 

3 

P 

P 

3 

37 

17 

3 

11 

P 

i3 

Pi 

P 

3 

7 

P 

3 

59 

29 

3 

13 

16 1 

13 

3 

1  r3 

59 

0 

7 

l7 

3 

P 

P 

3 

19 

7 

3 

29 

P 

0 

D 

P 

107 

3 

P 

P 

37 

3 

1 1 

7 

3 

131 

13 

3 

P 

P 

3 

43 

61 

3 

P 

P 

3 

7 

3i 

P 

P 

3 

7 

P 

2 

P 

J9 

3 

13 

7 

3 

P 

53 

3 

31 

P 

3 

P 

29 

3 

f9 

29 

7 

i  D 

P 

P 

3 

P 

p 

3 

103 

T7 

3 

P 

P 

3 

7 

P 

3 

p 

11 

71 

2 

r 

P 

3 

23 

P 

3 

7 

Qp 

3 

P 

*7 

3 

P 

7 

3 

P 

11 

3 

P 

73 

P 

3 

P 

13 

3 

P 

7 

3 

8  9 

P 

3 

P 

17 

0 

D 

P 

11 

3 

P 

P 

3 

77 

3 

67 

P 

A 

2 

7 

107 

3 

P 

P 

3 

47 

7 

3 

97 

l7 

3 

P 

J3 

3 

P 

79 

P 

3 

P 

7 

0 

0 

P 

3 

*37 

1 1 

3 

15 

— • 

P 

3 

53 

17 

3 

7 

P 

3 

81 

7i 

41 

3 

P 

P 

3 

37 

1 1 

1 

3 

7 

P 

3 

31 

109 

3 

P 

7 

3 

11 

P 

83 

3 

7 

P 

3 

P 

1 1 

3 

P 

7 

3 

41 

97 

3 

67 

29 

3 

1 1 

*7 

3 

2  9 

87 

13 

1 1 

3 

6\ 

113 

3 

7 

P 

3 

127 

P 

3 

1 1 

7 

3 

109 

pi 

3 

P 

17 

89 

3 

p 

31 

3 

43 

7 

13 

47 

3 

11 

P 

3 

l9 

83 

0 

5 

* 

p| 

P 

3 

7 

91 

P 

r- 

p 

P 

3 

!9 

P 

3 

11 

83 

3 

7 

P 

3 

J3 

31 

3 

37 

7 

3 

93 

P 

P 

3 

7 

S3 

3 

II 

23 

3 

P 

7 

0 

0 

P 

149 

3 

P 

19 

3 

P 

P 

97 

l9 

3 

11 

P 

3 

59 

P 

3 

7 

J3 

3 

P 

P 

3 

P 

7 

3 

53 

23 

3 

99 

7 

79 

3 

U 

149 

3 

P 

/ 

3 

1 09 

P 

3 

2  3! 

P 

3 

P 

13 

3 

pl 

[09 

I  N  C  O  M- 


INC  '  _ I  N  C 

INCOMPOSITS. 


Tab.  XVI. 


300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

3IC 

>311 

3*2 

313 

3*4 

31! 

>3^ 

’  3f* 

4i? 

!3i9j 

01 

1 9 

3i 

3 

*57 

7 

3 

7i 

11 

3 

13 

29 

3 

4* 

113 

'  2 

i/ 

'  f 

1  ; 

7  ip 

03 

3 

P 

P 

3 

p 

11 

3 

p 

p 

3 

7 

3 

•  23 

3* 

: 

f  ** 

# 

1  1 

?  6l 

°7 

37 

7 

3 

P 

*3 

3 

127 

p 

3 

3i 

101 

3 

11 

F 

3 

7 

F 

K 

P 

09 

3 

P 

17 

3 

47 

P 

3 

7 

p 

3 

11 

13 

3 

131 

1  73 

37 

7  ; 

17 

11 

P 

3 

p 

17 

0 

0 

13 

7 

3 

11 

p 

3 

53 

23 

3 

101 

F 

>  3 

>  *5 

3 

*3 

V 

P 

6 

P 

17 

0 

2 

11 

P 

0 

19 

p 

3 

7 

173 

3 

F 

>101 

f  r" 

5 

2C 

7 

17 

13 

3 

II 

7 

3 

P 

!7 

3 

P 

43 

3 

29 

l9 

3 

89 

P 

3 

7 

F 

3 

19 

II 

P 

3 

P 

19 

3 

67 

*3 

3 

7 

p 

3 

P 

p 

3 

43 

7 

3 

47 

59 

21 

3 

7 

47 

3 

29 

23 

3 

31 

7 

3 

67 

P 

3 

P 

13 

3 103 

P 

3 

*37 

23 

7 

3 

P 

P 

3 

131 

113 

3 

i3 

*7 

3 

P 

P 

3 

7 

29 

3 

P 

1 1 

3 

-7 

5 

47 

167 

3 

P 

7 

3 

P 

29 

3 

*9 

*7 

3 

P 

XI 

3 

P 

P 

3 

7 

29 

P 

3 

19 

13 

3 

p 

109 

3 

P 

157 

3 

7 

11 

3 

53 

41 

3 

P 

7 

3 

3* 

59 

29 

3 

7 

P 

# 

3 

p 

79 

3 

P 

7 

3 

P 

17 

3 

P 

47 

3 

139 

37 

33 

3 

P 

7 

3 

13 

*9 

3 

73 

II 

3 

P 

163 

3 

P 

*7 

3 

7 

*3 

3 

11 

37 

7 

P 

3 

23 

11 

3 

P 

7 

3 

P 

41 

0 

5 

P 

p 

3 

11 

*7 

3 

T3 

109 

39 

0 

d 

P 

11 

3 

6 1 

P 

3 

59 

P 

3 

P 

P 

3 

7 

149 

3 

29 

17 

3 

19 

41 

11 

3 

P 

p 

3 

7 

13 

3 

P 

P 

3 

11 

7 

3 

23 

p 

3 

P 

• 

*7 

3 

43 

13 

43 

3 

*9 

7 

3 

P 

7i 

3 

11 

37 

3 

*57 

*3 

3 

p 

p 

3 

7 

iy\ 

47 

P 

3 

7 

P 

3 

11 

*9 

3 

109 

7 

3 

P 

P 

3 

*3 

p 

3 

53 

P 

3 

49 

151 

7 

3 

11 

P 

3 

P 

9^ 

3 

P 

61 

3 

P 

23 

3 

7 

p 

3 

P 

43 

3 

11 

13 

3 

37 

137 

3 

7 

p 

3 

P 

P 

3 

107 

7 

*  3 

31 

p 

3 

89 

53 

41 

3 

p 

127 

3 

p 

7 

'<3 

P 

*3 

3 

P 

P 

3 

71 

139 

3 

IJ3 

53 

3 

57 

3 

53 

79 

3 

7 

P 

3 

p 

59 

3 

*3 

7 

3 

p 

S3 

3 

P 

1 1 

3 

59 

P 

3 

P 

7 

3 

P 

23 

3 

P 

83 

3 

P 

P 

3 

163 

11 

3 

7 

P 

3 

61 

23 

P 

0 

■5 

97 

% 

3 

P 

19 

3 

7 

89 

3 

43 

1 1 

3 

37 

7 

3 

151 

3* 

6  3 

3 

7 

53 

3 

41 

13 

3 

P 

7 

3 

P 

11 

3 

79 

73 

3 

P 

23 

3 

P 

67 

107 

7i 

3 

P 

P 

3 

7 

11 

3 

*73 

47 

3 

P 

7 

3 

P 

P 

3 

11 

*3 

69 

3 

P 

P 

3 

p 

7 

3 

29 

P 

3 

P 

7* 

3 

*3 

P 

3 

11 

P 

3 

7 

71 

P 

3 

P 

1 1 

3 

l9 

P 

3 

p 

P 

3 

7 

P 

3 

11 

i3i 

3 

P 

7 

3 

73 

1 7 

11 

3 

7 

31 

3 

37 

P 

3 

47 

7 

3 

1 1 

*37 

3 

P 

*9 

3 

P 

P 

77 

19 

3 

*3 

37 

3 

P 

*  P 

3 

7 

P 

3 

P 

P 

3 

P 

7 

3 

43 

127 

3 

79 

7 

103 

3 

J7 

29 

3 

1 1 

7 

3 

*3 

P 

3 

3* 

P 

3 

23 

79 

3 

71 

[*3 

81 

3 

P 

107 

0 

11 

53 

3 

P 

P 

3* 

P 

P 

3 

7 

P 

3 

*3 

6 1 

3 

P 

S3 

67 

3 

11 

23 

3 

7 

61 

3 

89 

P 

3 

P 

7 

3 

*9 

P 

3 

37 

P 

3 

S7 

3 

P 

31 

.  3 

43 

73 

3 

l7 

67 

3 

7 

l3 

3 

P 

23 

3 

P 

7 

3 

29 

89 

P 

3 

7 

P 

3 

*3 

P 

3 

17 

7| 

3 

P 

67 

3 

P 

31 

3 

83 

11 

3 

9i 

p 

7 

3 

P 

p 

3 

47 

4i 

0 

0 

17 

P 

31 

*3 

P 

3 

7 

11 

3 

P 

P 

93 

3 

109 

Y  p 

3 

P 

P 

3 

7 

V 

3 

*7 

P 

3 

P 

7 

3 

41 

p 

3 

*3 

97 

P 

P 

3 

113 

P 

3 

P 

13 

3 

*39 

1 1 

3 

7 

P 

3 

*9 

29 

3;] 

167 

7 

99 

3 

13 

41 

3 

7 

37 

3 

19 

11 

3,J37 

7, 

3 

*7 

*3 

3 

P 

Pj 

0 

D 

1 1 

I  N  C  O  M- 


INC  I  N  C 

. . . 

INCOMPOSITS. 


Tab.  XV. 


280 

281 

282 

283284 

285 

286 

OO 

"-4 

to 

OO 

00 

289 

J290J291 

292 

293 

294,295 

296 

2  97 

298 

299 

OJ 

P 

3 

P 

7 

3 

11 

37 

3 

83 

P 

3 

P 

P 

3 

p 

P 

3 

7 

17 

3 

j°3 

41 

15  7 

3 

11 

P 

3 

.  P 

P 

•3 

7 

*3 

3 

19 

P 

3 

163 

7 

3 

P 

r7 

07 

7 

3 

67 

p 

3 

29 

P 

3 

p 

137 

3 

13 

P 

3 

7 

19 

3 

61 

4i 

3 

P  9 

37 

P 

3 

p 

p 

3 

7 

19 

3 

P 

P 

3 

P 

7 

3 

23 

29 

3 

*3 

1 1 

ii 

3 

P 

P 

3 

P 

7 

0 

0 

P 

47 

3 

67 

43 

3 

P 

P 

3 

P 

11 

3 

7 

x3 

109 

3 

89 

23 

3 

P 

*3 

3 

P 

29 

3 

7 

131 

3 

67 

1 1 

3 

43 

7 

3 

17 

3 

3^ 

7 

3 

157 

P 

3 

13 

P 

3 

P 

11 

>3 

*9 

23 

3 

7 

P 

3 

p 

x9 

P 

3 

P 

pi 

3 

*9 

P 

3 

7 

11 

3 

37 

6 1 

3 

13 

7 

3 

H3 

P 

3 

21 

7 

6 1 

3 

l27 

67 

3 

p 

7 

3 

p 

p 

3 

p 

109 

3 

53 

I9 

3 

ii 

p 

23 

3 

p 

13 

3 

43 

11 

3 

P 

19 

3 

P 

p 

0 

5 

7 

P 

3 

11 

P 

3 

23 

27 

P 

11 

3 

13 

7 

3 

P 

23 

3 

P 

P 

3 

11 

P 

3 

P 

13 

3 

7 

p 

29 

3 

23 

P 

3 

P 

47 

3 

P 

127 

3 

7 

P 

3 

139 

P 

3 

P 

7 

3 

*73 

31 

P 

3 

7 

41 

3 

103 

P 

3 

11 

7 

3 

P 

P 

3 

J9 

P 

3 

13 

23 

3 

33 

17 

7 

iv  3 

29 

P 

3 

11 

59 

3 

P 

P 

3 

23 

p 

3 

7 

P 

3 

P 

37 

|37 

23 

3 

11 

43 

3 

p 

7 

3 

P 

19 

3 

P 

13 

3 

P 

P 

3 

I3I 

P 

3 

39 

11 

19 

3 

*7 

P 

3 

*3 

29 

3 

43 

7i 

3 

7 

P 

3 

109 

107 

3 

53 

7 

41 

107 

31 

3 

7 

P 

3 

4X 

3 

113 

7 

3 

13 

59 

3 

P 

P 

3 

79 

43 

29 

3 

61 

7 

3 

17 

P 

3 

P 

103 

3151 

P 

3 

P 

31 

3 

7 

11 

3 

47 

3 

7 

47 

3 

P 

P 

3 

x7 

7 

3 

311 

P 

3 

P 

11 

3 

23 

151 

3 

p 

49 

7 

3 

'13 

P 

3 

P 

P 

3 

17 

P 

3103 

11 

3 

7 

*3 

3 

71 

19 

3 

51 

P 

P 

3 

P 

23 

3 

7 

P 

3 

13 

11 

3 

P 

7 

3 

29 

149 

3 

P 

61 

53 

3 

47 

19 

3 

37 

7 

3 

P 

1 1 

3 

l7 

P 

3 

149 

p 

3 

13 

P 

3 

7 

57 

P 

37 

3 

7 

11 

0 

0 

P 

*49 

3 

23 

7 

3 

17 

31 

0 

11 

47 

3 

73 

29 

59 

3 

29 

7 

3 

149 

P 

3 

p 

P 

3 

p 

13 

3 

11 

89 

3 

7 

P 

3 

p 

61 

1 1 

3 

59 

79 

3 

13 

:  p 

3 

7 

P 

3 

11 

29 

3 

17 

7 

3 

P 

13 

3 

63 

7 

P 

3 

U3 

P 

3 

p 

7 

3 

11 

P 

3 

13 

P 

3 

17 

p 

3 

p 

19 

6 7 

x3 

3 

23 

19 

3 

7 

I09 

3 

P 

83 

3 

P 

7 

3 

79 

P 

0 

D 

17 

p 

3 

69 

P 

17 

3 

1 1 

7 

3 

P 

13 

3 

59 

41 

3 

P 

43 

3 

P 

P 

■  3 

7 

23 

71 

3 

11 

17 

3 

71 

P 

3 

P 

p 

3 

7 

31 

3 

23 

13 

3 

P 

7 

3 

*7 

73 

67 

3 

7 

17 

3 

P 

53 

3 

13 

7 

3 

P 

p 

73 

3 

p 

P 

3 

1 9 

P 

4 

77 

3 

19 

P 

3 

P 

17 

3 

7 

67 

3 

163 

3 

29 

7 

3 

59 

11 

3 

O  T 
0  1 

79 

43 

--  ■  , 

3 

P 

13 

3 

P 

7 

3 

P 

p 

3 

P 

l9 

3 

4i 

1 1 

r\ 

0 

97 

P 

;  3 

■ 

81 

p 

p 

3 

IOI 

19 

3 

23 

17 

3 

73 

T3 

3 

7 

11 

3 

p 

67 

1 

D 

p 

:  7 

83 

3 

p 

p 

:  3 

7 

IOI 

0 

0 

107 

17 

3 

127 

7 

0 

0 

p 

p 

3 

P 

J3 

3 

p 

87 

p 

71 

3 

P 

61 

3 

P 

11 

3 

7 

17 

3 

P 

p 

3 

P 

7 

3 

11 

157 

89 

3 

7 

p 

.3 

3i 

11 

3 

p 

7 

|  3 

19 

17 

3 

p 

37 

3 

11 

P 

3 

p 

91 

7 

3 

*9 

11 

3 

p 

13 

3 

167 

53 

3 

p 

17 

3 

7 

127 

3 

31 

71 

:  3 

93 

13 

11 

3 

p 

p 

3 

7 

p 

3 

79 

47 

3 

11 

7 

3 

IQI 

23 

3 

83 

167 

89 

97 

P 

3 

P 

73 

3 

p 

p 

3 

ii 

107 

3 

7 

p 

3 

13 

I? 

3 

7 

3 

99 

p 

1 63 

3 

7 

p 

3 

11 

31 

3 

47 

7 

3 

83 

P 

3 

P 

17 

3 

25 

1 3 1 

L  1 1  I  N  C  O  M- 


I 


INC  INC 

~ 1  '  ■■■■ . — - -  ■  - »• 

INCOMPOSITS. 

Tab.  XVI. 


300 

301 

302 

303 

1  00 

1  0 

UO 

0 

306 

307 

uo 

O 

00 

309 

510 

311 

312 

313 

3*4 

315 

>317 

’!?i£ 

f3i9 

01 

i9 

3i 

3 

*57 

7 

3 

7 1 

11 

3 

13 

29 

3 

41 

u3 

3 

17 

F 

3 

|  - 

7  I9 

03 

3 

P 

P 

3 

p 

11 

3 

p 

P 

3 

7 

19 

3 

.  23 

3i 

3 

11 

* 

6l 

°7 

37 

7 

3 

P 

*3 

3 

127 

p 

3 

3i 

IOI 

3 

11 

p 

3 

7 

F 

3 

1/ 

[  P 

09 

3 

P 

17 

3 

47 

p 

3 

7 

p 

3 

11 

13 

3 

131 

7 

3 

73 

37 

3 

17 

11 

P 

3 

p 

17 

0 

0 

13 

7 

0 

11 

p 

3 

53 

23 

3 

101 

p 

3 

15 

13 

3 

IS 

P 

P 

3 

P 

1 7 

3 

11 

p 

19 

P 

3 

7 

173 

3 

p 

101 

3 

29 

7 

17 

13 

3 

1 1 

7 

3 

P 

*7 

3 

p 

43 

3 

29 

19 

3 

89 

P 

3 

7 

F 

3 

*9 

11 

P 

3 

P 

19 

3 

67 

1? 

3 

7 

P 

3 

p 

p 

3 

43 

7 

3 

47 

59 

21 

3 

7 

47 

3 

29 

23 

3 

31 

7 

3 

67 

P 

3 

P 

13 

3 103 

P 

3 

137 

23 

7 

3 

P 

P 

3 

131 

u3 

3 

13 

17 

3 

P 

P 

3 

7 

29 

3 

P 

1 1 

3 

27 

3 

47 

167 

3 

P 

7 

3 

P 

29 

3 

*9 

17 

3 

P 

XI 

3 

P 

P 

3 

7 

29 

P 

3 

19 

13 

3 

p 

109 

3 

P 

157 

3 

7 

11 

3 

53 

4i 

3 

P 

7 

3 

3i 

59 

29 

3 

7 

P 

# 

3 

p 

79 

3 

P 

7 

3 

P 

17 

3 

P 

47 

3 

139 

37 

33 

3 

P 

7 

3 

13 

3 

73 

11 

3 

P 

163 

3 

P 

1 7 

3 

7 

*3 

3 

11 

37 

7 

P 

3 

23 

11 

3 

P 

7 

3 

P 

4i 

0 

5 

P 

P 

3 

11 

17 

3 

13 

109 

39 

n 

3 

P 

11 

3 

61 

P 

3 

59 

P 

3 

P 

p 

3 

7 

149 

3 

29 

17 

3 

19 

.  1 

41 

II 

3 

P 

p 

3 

7 

13 

3 

P 

P 

3 

11 

7 

3 

23 

p 

3 

p 

17 

3 

43 

13 

43 

3 

19 

7 

3 

P 

71 

3 

11 

37 

n 

3 

*57 

!3 

3 

p 

p 

3 

7 

17 

47 

P 

3 

7 

P 

3 

11 

l9 

3 

109 

7 

3 

P 

P 

3 

13 

p 

3 

53 

p 

3 

49 

I51 

7 

3 

1 1 

P 

3 

P 

97 

3 

p 

61 

3 

P 

23 

3 

7 

p 

3 

P 

43 

5i 

3 

11 

13 

3 

37 

137 

3 

7 

p 

3 

P 

P 

3 

107 

7 

*  3 

31 

p 

3 

89 

53 

41 

3 

P 

127 

3 

p 

7 

<3 

P 

x3 

3 

P 

P 

3 

71 

139 

3 

Ij3 

53 

3 

57 

3 

53 

79 

3 

7 

P 

3 

p 

59 

3 

!3 

7 

3 

P 

83 

3 

P 

1 1 

3 

P 

59 

P 

0 

0 

P 

7 

3 

P 

23 

3 

P 

83 

3 

P 

P 

3 

163 

11 

3 

7 

P 

3 

61 

23 

P 

0 

-f 

97 

83 

3 

P 

19 

3 

7 

89 

3 

43 

11 

3 

37 

7 

3 

151 

3* 

63 

3 

7 

53 

3 

41 

13 

3 

P 

7 

3 

p 

11 

3 

79 

73 

3 

P 

23 

3 

P 

^7 

107 

7i 

3 

P 

P 

3 

7 

11 

3 

1 73 

47 

3 

P 

7 

3 

P 

P 

3 

11 

*3 

69 

3 

P 

P 

3 

p 

7 

3 

29 

P 

3 

P 

7i 

3 

13 

P 

3 

11 

P 

3 

7 

7i; 

P 

3 

P 

11 

3 

*9 

P 

3 

p 

P 

3 

7 

P 

3 

11 

131 

3 

P 

7 

3 

73 

17 

11 

3 

7 

3i 

3 

37 

P 

3 

47 

7 

3 

11 

137 

3 

P 

19 

3 

P 

P 

77 

19 

3 

x3 

37 

3 

P 

1  P 

3 

7 

P 

3 

P 

p 

3 

p 

7 

3 

43 

127 

3 

79 

7 

103 

3 

17 

29 

3 

1 1 

7 

3 

J3 

p 

3 

3i 

P 

3 

23 

79 

3 

71 

113 

81 

3 

P 

107 

D 

11 

53 

3 

p 

P 

3 

"  p 
p 

P 

3 

7 

P 

3 

l3 

6 1 

3 

P 

83 

67 

3 

11 

23 

3 

7 

61 

3 

89 

P 

3 

P 

7 

3 

19 

P 

3 

37 

P 

3 

87 

3 

P 

3i 

.  3 

43 

73 

3 

17 

67 

3 

7 

!3 

3 

P 

23 

3 

P 

7 

3 

29 

89 

P 

3 

7 

P 

3 

*3 

P 

3 

17 

7 

3 

p 

67 

3 

P 

31 

3 

83 

11 

3 

9i 

p 

;•  7 

3 

P 

P 

3 

47 

4i 

0 

17 

P 

3 

13 

P 

3 

7 

11 

3 

P 

P 

93 

3 

109 

Y  P 

3 

P 

P 

3 

7 

p 

3 

17 

p 

3 

P 

7 

3 

4i 

p 

3 

13 

97 

P 

p 

3 

113 

P 

3 

P 

13 

3 

139 

1 1 

3 

7 

P 

3 

'9 

29 

3 

16; 

7 

99 

3 

!3 

41 

3 

7 

37 

3 

1 1 

3:137 

7 

3 

l7 

13 

3 

P 

P 

3I 

11 

I  N  C  O  M- 


I  NJ2 _  ,  INC 

INCOMPOSL'TS. 


T  A  B.  XVII. 


I 

_  1 

320 

321.322:523 

324 

325:326 

3 27^28 

329330 

*  T 

33 1 

332 

333 

334 

335 

336 

337 

338 

339 

01 

3 

47 

13 

3 

P 

7 

3 

53 

P 

1 

3. 

61 

:  79 

3 

P 

127 

3 

P 

67 

3 

7 

03 

P 

3 

P 

P 

3 

p 

P 

3 

P 

13 

3 

7 

P 

3 

P 

P 

3 

p 

7 

3 

07 

3 

97 

7 

3 

23 

p. 

3 

P 

53 

3 

13 

P 

3 

T9 

11 

3 

7 

37 

3 

41 

09 

P 

3 

3i 

P 

3 

i9l 

P 

3 

7 

P 

3 

113 

11 

3 

47  j 

7 

3 

13 

P 

3 

II 

7 

163 

3 

79 

P 

3 

P 

7 

3 

p. 

11 

3 

P 

P 

j 

23 

19 

• 

3 

P 

P 

13 

3 

*7 

P 

3 

P 

x3 

3 

P 

11 

3, 

P 

P 

3 

7 

P 

3 

P 

p 

3 

11 

17 

101 

P 

3 

r7 

7 

3 

r3 

P 

3 

P137 

3 

59 

P 

3 

11 

P 

3 

7 

x3 

,19 

3 

P 

1 1 

•3 

17 

31 

3 

P 

37 

3. 

7 

P 

3 

11 

\  t 

23 

3 

P 

7 

3 

107 

h 

1 1 

3 

7 

P 

3 

!7 

P 

3 

23 

1 

7i 

3 

ii 

*39 

3 

I9I 

P 

3 

p 

31 

3 

23 

31 

7 

3 

P 

P 

3 

l7 

43 

3 

11 

P 

3 

P 

47 

3 

7 

P 

3 

149 

P 

27 

P 

3 

13 

P 

3 

1 1 

1 

3 

l7 

x9 

3 

1 57 

x49 

3 

P 

*3 

3 

29 

P 

3 

29 

p 

19 

3 

11 

P 

3 

&7 

23 

3 

13 

P 

3 

7 

P 

3 

P 

P 

3 

p 

7 

S31 

3 

11 

167 

3 

7 

P 

3 

71 

P 

sj 

17 

7 

3 

P 

1 

IOIi 

3 

13 

89 

3 

P 

33 

103 

3 

P 

7 

3 

P 

P 

3 

P 

p 

3 

17 

167 

3 

67\ 

P 

3 

7 

23 

3 

37 

3 

7 

P 

163 

P 

3 

19 

7 

3 

P 

*3 

3 

17 

29i 

3 

p 

11 

3 

P 

r39 

7 

3 

103 

73 

3 

13 

1 2  7 

3 

P 

Pi 

3 

31 

.43 

,  3 

7| 

1 1 

3 

p 

13 

3 

- 

41 

179 

P 

3 

P 

P 

3 

7 

29 

3 

i 

p,  19 

3 

13 

7 

‘  1 

3 

37 

P 

3 

43 

P 

43 

■1 

P 

19 

3 

P 

7 

.3 

r37 

P 

"3 

i73 

,11 

3 

P 

53 

0 

2 

\7 

41 

3 

7 

47 

73 

17 

3 

7 

7i 

3 

P 

11 

3 

47 

7 

3 

P 

P 

3 

P 

P 

3 

11 

83 

49 

3 

13 

7 

3 

37 

11 

3 

P 

107 

3 

P 

,  p 

0 

> 

:  p 

*3 

3 

7 

p 

3 

17 

5i 

P 

3 

P 

11 

3 

43 

103 

*  3 

7 

83 

3 

P 

41 

-  3 

11 

7 

.  3 

p 

P 

3 

53 

•  7 

11 

3 

P 

17 

3 

P 

7 

3 

31 

P 

3 

1 1 

-  p 

3 

x3 

73 

3 

97 

19 

’57 

P 

3 

P 

13 

3 

7 

17 

3 

11 

P 

3 

71 

7 

:  3 

p,  23 

.  3 

p 

P 

3 

59 

P 

,  p 

3 

P 

7 

3 

1 1 

17 

3 

23 

J3 

3 

1  9 

P 

3 

37 

97 

3 

7 

29 

61 

3 

29 

P 

3 

11 

P 

.3 

181 

I7 

3 

7 

P 

i  3 

73 

P 

1.  3 

41 

7 

.  3 

P 

j63 

P 

3 

7 

P 

3 

P 

89 

% 

59 

7 

3 

.n 

:  29 

3 

109 

P 

3 

T9 

P 

3 

*7 

3 

19 

4i 

0 

3 

P 

29 

3 

7 

23 

3 

43 

i7 

'i 

■  5 

6 1 

7 

3 

l3l 

P 

3 

P 

'69 

P 

3 

23 

P 

3 

P 

7 

3 

P 

P 

3 

41 

1 7 

3 

P 

1:  p 

3 

P 

11 

3 

71 

13 

53 

3 

P 

19 

3 

37 

P 

3 

P 

p 

3 

7 

J3 

3 

59 

1 1 

3 

P 

7 

73 

.2  i 

P 

59 

3 

7 

P 

•  3 

*3 

71 

3 

p 

7 

23 

1 1 

3 

151 

P 

.3 

53 

77 

P 

23 

3 

P 

47 

3 

41 

73 

3 

7 

1  11 

3 

107 

P 

3 

P 

7 

3 

19 

61 

•  v  ■> 

'79 

3 

7 

13 

3 

P 

P 

3 

F 

7 

3 

i9 

p 

3 

i  29 

P 

'r  3 

F 

1 7 

•3 

II 

i^1 

7 

3 

J9 

P 

3 

3i 

11 

3 

131 

1 3 

3 

p 

23 

3 

7 

p 

3 

1 1 

17 

3 

p 

p 

3 

13 

1 1 

3 

7 

F 

3 

P 

F 

3 

83 

7 

3 

1 1 

*3 

3 

3 1 

17 

;87 

1 1 

3 

83 

139 

3 

F 

F 

>  3 

P 

P 

0 

7 

F 

3 

P 

P 

3 

I3 

7 

3 

89 

p 

p 

3 

7 

53 

3 

97 

F 

3 

1 1 

F 

>173 

3 

F 

59 

3 

P 

41 

91 

3 

P 

7 

3 

r 

13 

3 

11 

3i 

3 

F 

F 

5 

F 

>107}  7 

r 

F 

3 

x9 

93 

67 

3 

43 

29 

3 

11 

F 

3 

7 

P 

.3 

13 

3 

F 

1  3 

3 

47 

P 

3 

97 

3 

,.ii 

p 

3 

p 

.  37 

3 

F 

V  67 

3 

23 

89 

3 

7 

3 

31 

F 

>  3 

P 

99 

P 

3 

p 

179 

3 

i  7 

1 

19 

1  3r7 

p 

3 

P 

7 

3 

X3S 

r 

3 

73 

109 

3 

L  1 1  2  INCOM- 


nTc  "  in c 


1 

N 

c 

0 

M  P 

0 

s 

I  T  S 

. 

• 

T 

AB.  XVIII. 

• 

340' 

341 

1  ( 

342|343  344 

345 

346 

1 

347 

348 

349^3  5°j3  5 1  '3  5 2 

353 

354 

35: 

>35<>j35; 

735S 

*359 

or 

1 1 

3 

23 

P 

3 

p 

7 

3 

13 

17 

v  3 

n 

P 

>  3 

F 

I31 

3 

*5 

F 

>  3 

03 

37 

^7 

3 

p 

7 

p 

3 

P 

P 

3 

II 

I7 

r  3 

7 

43 

3 

*3 

t 

)  : 

l 

7 

07 

31 

3 

79 

3 

11 

p 

3 

P 

67 

3 

F 

17 

3 

P 

f 

>  2 

1  * 

7  6] 

3 

09 

7i 

23 

0 

2 

H 

3 

5? 

6 1 

3 

7 

13 

3 

137 

17 

3 

E 

- 

i 

I 

)i49 

11 

3 

« 

7 

p 

0 

3 

13 

p 

3 

109 

0 

7 

1 

3,157 

P 

1 

p 

17 

* 

IMS 

5  3 

P 

13 

7 

3 

p 

p 

3 

P 

p 

3 

3i 

p 

3 

13 

23 

3 

7 

l7 

3 

71 

55 

3 

17 

3 

109 

P 

3127 

7 

3 

149 

37 

3 

p 

3 

p 

107 

3 

F 

I] 

3 

7 

19 

p 

3 

1 9 

p 

3 

P 

13 

3 

P 

P 

3 

7 

41 

3 

p 

11 

3 

23 

7 

3 

21 

13 

149 

3 

7 

P 

3 

89 

P 

3 

47 

7 

P 

11 

3 

P 

r79 

3 

113 

17 

23 

3 

P 

7 

3 

2  9 

19 

3 

13 

97 

3 

P 

11 

3 

P 

P 

3 

7 

139 

3 

p 

-7 

7 

P 

3 

P 

^73 

3 

3i 

7 

3 

53 

P 

3 

P 

P 

3 

P 

23 

3 

11 

37 

29 

3 

P 

13 

3 

p 

11 

3 

P 

29 

3 

23 

p 

3 

7 

7i 

3 

11 

P 

3 

19 

3i 

P 

3 

P 

1 1 

3 

7 

P 

3 

<5i 

13 

3 

*9 

p 

3 

11 

P 

3 

P 

P 

3 

33 

P 

11 

3 

13 

7 

3 

59 

47 

3 

181 

53 

3 

11 

89 

3 

P 

13 

3 

7 

P 

37 

IOI 

3 

7 

P 

3 

p 

r9 

3 

11 

7 

3 

41 

167 

3 

p 

p 

3 

13 

P 

3 

39 

V 

7 

3 

23 

P 

3 

II 

P 

3 

P 

37 

3 

131 

P 

3 

7 

157 

3 

P 

83 

41 

3 

P 

97 

3 

11 

13 

3 

7 

P 

3 

67 

P 

3 

59 

7 

3 

29 

102 

3 

— • 

127 

43 

59 

3 

11 

61 

3 

P 

.  7 

3 

P 

83 

3 

113 

13 

3 

23 

P 

n 

0 

31 

73 

3 

47 

3 

P 

23 

•  3 

7 

r79 

3 

P 

P 

3 

IOI 

7 

3 

13 

P 

3 

43 

p 

3 

103 

.49 

79 

3 

29 

7 

3 

p 

p 

3 

P 

P 

0 

2 

p 

IOI 

3 

p 

19 

3 

7 

11 

3 

5i 

17 

13 

3 

P 

47 

3 

P 

19 

3 

7 

P 

3 

p 

23 

3i 

73 

7 

3 

P 

P 

53 

3 

7 

P 

3 

131 

109 

3 

23 

7 

3 

P 

P 

3 

P 

11 

3 

IOI 

P 

3 

157 

57 

P 

P 

3 

17 

P 

3 

7 

P 

3 

13 

11 

3 

P 

7 

3 

3i 

181 

3 

23 

41 

59 

3 

P 

P 

n 

2 

17 

7 

<  3 

p 

11 

3 

P 

P 

3 

l9 

59; 

3 

!3 

P 

3 

7 

6j 

P 

3 

P 

P 

3 

*7 

11 

3 

71 

P 

3 

7 

37 

3 

p 

43 

3 

11 

■ 

7 

3 

63 

23 

127 

3 

7 

11 

•  3 

17 

P 

3 

P 

7 

3 

179 

P 

3 

11 

l9 

3 

P 

P 

*7 

11 

3 

P 

P 

3 

13 

P 

3 

7 

73 

3 

1 1 

P 

3 

29 

7 

3 

47 

13 

3 

69 

7 

47 

3 

P 

P 

3 

37 

7 

3 

11 

P 

3 

13 

113 

3 

P 

53 

3 

P 

P 

71 

3 

P 

43 

3 

P 

181 

3 

11 

P 

3 

1 7 

P 

3 

7 

79 

3 

p 

P 

3 

13 

73 

13 

P 

37 

0 

2 

7 

P 

3 

43 

41 

3 

17 

7 

3 

19 

P 

3 

83 

29 

3 

77 

0 

5 

1 1 

151 

3 

23 

7i 

3 

83 

P 

3 

7 

29 

3 

17 

13 

3 

P 

7 

3 

P 

79 

53 

3 

7 

3i 

3 

151 

p 

3 

13 

7 

3,I27 

p 

3 

17 

47 

3 

37 

P 

3 

81 

173 

7 

3 

P 

29 

3 

79 

P 

3 

P 

P 

3 

p 

p 

3 

7 

3i 

3 

53 

11 

83 

3 

P 

•  P 

3 

P 

P 

3 

7 

P 

3 

P 

151 

3 

4* 

7 

3 

*7 

1 1 

3 

P 

87 

89 

17 

3 

r37 

P 

3 

P 

43 

3 

59 

*3 

3 

7 

11 

3 

*9 

127 

3 

17 

7 

89 

7 

1 79 

17 

3 

7 

P 

3 

19 

139 

0 

2 

P 

7 

3 

43 

23 

3 

s? 

13 

3 

17 

9i 

73 

3 

53 

7 

3 

P 

113 

3 

23 

1 1 

3 

13 

P 

3 

P 

P 

3 

7 

19 

0 

2 

93 

103 

31 

0 

2 

163 

17 

3 

P 

1 1 

3 

7 

19 

3 

29 

P 

2 

P 

7 

3 

11 

P 

97 

3 

3 

P 

1 1 

3 

29 

13 

3 

P 

79 

3 

61 

47 

3 

7 

P 

3 

V 

P 

3' 

99 

13 

1 1 

3 

41 

P 

3 

7 

17 

3 

31 

P 

3 

1 1 

7 

3 

97 

29 

3 

P 

P 

INCOM- 


- - - - - - - - ‘ -  : - -—-’I - - 

INC  INC 

- - - - - - - 

INCOMPOSITS.  I 


Tab.  XIX. 


'  * 

jj6o 

36 1 

362 

363 

364 

365 

366 

3  67 

368 

36937° 

371:372 

1 

373,374 

375 

3761377,378 

279 

!. 

OI 

1 

7 

X3 

3 

3i 

89 

3 

17 

:  *  7 

3 

P 

1 63 

3 

P 

II 

3 

p 

*9 

3 

103 

x5i 

,°3 

3 

79 

4i 

3 

59**73 

3 

17 

13 

3 

P 

11 

3 

7iII3 

3 

3i 

37 

3 

29 

,°7 

P 

P 

3 

P 

7 

3 

P 

1 1 

3 

13 

23 

3 

29 

p 

3 

P 

p 

3 

7 

p 

09 

3 

P 

P 

3 

!  23 

11 

3 

P 

P 

3 

7 

43 

3 

p 

p 

3 

11 

7 

3 

167 

II 

P 

3 

7 

11 

3 

29 

3i 

3 

13 1 

7| 

3 

*7 

127 

3 

11 

P 

3 

43 

P 

3 

*3 

P 

7 

3 

P 

l3 

3 

19 

P 

3 

P, 

P 

3 

11 

P 

3 

7 

29 

3 

P 

3i 

1 7 

P 

n 

D 

P 

23 

3j 

*3 

7 

3 

11 

*9j 

3 

P 

P 

3 

17 

P 

3 

P 

*3 

3 

*9 

181 

■  19 

3 

P 

79( 

3 

11 

73 

3 

P, 

P 

3 

7 

67 

3 

17 

p 

3 

59 

7 

21 

3 

41 

29 

3 

7 

59 

3 

P 

P 

3 

p 

7 

3 

p 

23 

3 

17 

67 

3 

*3 

2  3 

13 

3 

11 

7 

3 

P 

53 

3 

23 

P 

3 

p 

P 

3 

P 

T57 

3 

7 

109 

3 

>27 

3 

7 

17 

3 

73 

P 

3 

19 

7 

3 

6 1 

137 

3 

163 

*3 

3 

191 

3i 

3 

17 

29 

7 

3 

P 

17 

3 

P 

P 

3 

X3 

p 

3 

1 07 

59 

3 

7 

p 

3 

29 

11 

3 

3X 

l37 

P 

3 

47 

i 

I7I 

“v— ~ 

3 

7 

23 

3 

P 

x9 

3 

31 

7 

3 

13 

11 

3 

p 

83 

33 

3 

23 

1 9 

3 

P 

7 

3 

109 

P 

3 

29 

7i 

3 

37 

11 

3 

P 

97 

3 

7 

37 

P 

P 

3 

7 

83 

3 

P 

17 

3 

43 

7 

3 

23 

P 

3 

p 

6 1 

3 

157 

59 

|39 

3 

71 

7 

3 

*3 

61 

3 

P 

11 

3 

P 

P 

3 

P 

29 

3 

7 

13 

3 

ri 

I41 

23 

3 

P 

P 

3 

P 

11 

3 

7 

17 

3 

13 

167 

3 

P 

7 

3 

11 

79 

3 

[47 

7 

47 

3 

P 

11 

3 

P 

7 

3 

p. 

17 

3 

P 

107 

3 

11 

P 

3 

13 

*9 

11 

3 

67 

*9 

3 

7 

13 

3 

P 

p 

3 

11 

7 

3 

P 

P 

3 

p 

p 

3 

49 

13 

37 

3 

163 

7 

3 

67 

P 

3 

11 

P 

0 

D 

193 

*3 

0 

0 

P 

P 

3 

7 

*37 

5i 

3 

P 

p 

3 

?' 

p 

3 

11 

43 

3 

/ 

97 

3 

4i 

17 

3 

23 

7 

3 

P 

53 

3i 

3 

7 

P 

11 

P 

3 

137 

7 

3 

53 

P 

3 

*3 

17 

3 

*9 

P 

3 

57 

3 

11 

13 

3 

P 

139 

3 

7 

P 

3 

P 

73 

3 

P 

7 

3 

P 

17 

3 

p 

59 

107 

3 

101 

103 

3 

p 

7 

3 

29 

13 

3 

P 

I9 

3 

47 

23 

3 

61 

17 

3 

61 

P 

P 

3 

13 

*9 

3 

61 

P 

3 

23 

P 

3 

7 

P 

3 

P 

13 

3 

P 

7 

63 

‘3 

29 

p 

3 

7 

P 

,  3 

97 

191 

3 

*3 

7 

3 

P 

P 

3 

P 

11 

3 

P 

67 

P 

59 

3 

41 

P 

3 

37 

P 

3 

7 

IOI 

3 

83 

ii 

3 

P 

7 

3 

*9 

P 

69 

3 

7 

P 

3 

p 

13 

3 

83 

7 

3 

19 

11 

3 

P 

89 

3 

139 

179 

3 

43 

71 

7 

3 

*9 

37 

3 

p 

P 

3 

P 

u 

3 

P 

*3 

3 

7 

P 

3 

107 

p 

•  ■  •* 

3 

73 

P 

6 1 

3 

P 

p 

3 

79 

7 

11 

.  3 

P 

131 

? 

P 

7 

3 

P 

101 

3 

11 

*3 

77 

43 

3 

P 

H 

3 

P 

3 

P 

103 

3 

7 

P 

3 

11 

53 

3 

37 

7 

3 

79 

109 

11 

3 

7 

P 

3 

43 

P 

3 

P 

7 

3 

1 1 

P 

3 

P 

4* 

3 

P 

163 

81 

3 

97 

7 

3 

1 91 

157 

2 

P 

'13 

3 

11 

P 

3 

29 

37 

3 

7 

F 

3 

I9 

3 

p 

3 

13 

P 

3 

P 

P 

3 

7 

3i 

3 

l9 

23 

3 

P 

*3 

3 

F 

43 

3 

io7 

3 

p 

131 

3 

II 

P 

3 

P 

P 

3 

P 

4* 

3 

7 

*9 

3 

13 

29 

3 

P 

151 

3 

11 

p 

3 

7 

19 

3 

37 

47 

3 

P 

7 

3 

P 

P 

3 

23 

F 

3 

i91 

11 

P 

3 

151 

7 

3 

P 

P 

3 

7* 

29 

3 

89 

1 39 

3 

P 

P 

>  3 

7 

p 

93 

197 

3 

17 

p 

3 

p 

23 

3 

P 

►  79 

3 

7 

13 

3 

61 

P 

5 

P 

5  7 

3 

p 

i 

7 

3 

17 

p 

3 

p 

3i 

3 

p 

P 

3 

13 

P 

3 

7 

11 

✓ 

I 

p 

99 

53 

p 

3 

17 

p 

3 

7 

p 

3 

23 

p 

1  3 

149 

7 

3 

P 

i 

*3 

1NCOM- 


INC  INC 

\  4* 

1NC0MP0  SI  T  S. 


Tab.  XX. 


380 

38 1 

382 

383 

1  "+■ 

!  CO 

on 

385 

386 

387 

00 

00 

on 

389 

39o 

39i 

392 

1  • 

|393 

394 

395 

396 

397 

-398 

399 

OI 

a 

7 

P 

3 

I  I 

p 

n 

3 

13 

7 

3 

43 

6l 

3 

P 

31 

3 

199 

3 

P 

oa 

7 

•3 

1 1 

P 

3 

139 

P 

3 

p 

p 

3 

P 

197 

3 

7 

P 

3 

F 

>  53 

3 

o7 

3 

■53 

i3 

3 

L93 

7 

3 

p 

151 

3 

19 

P 

3 

23 

j57 

3 

P 

59 

3 

7 

09 

191 

0 

2 

19 

-  ^ .  -v 

29 

O 

2 

97 

p 

3 

197 

13 

3 

7 

P 

3 

p 

P 

3 

F 

- 

r  3 

11 

p 

23 

3 

7 

7l 

O 

2 

p 

P 

3 

16  y 

7 

3 

113 

19 

3 

p 

11 

3 

4i 

107 

13 

3 

P 

7 

0 

107 

!9 

3 

P 

37 

3 

13 

P 

3 

p 

1 1 

3 

7 

151 

3 

167 

17 

7 

47 

3 

P 

41 

3 

23 

7 

3 

P 

11 

3 

P 

P 

3 

43 

173 

3 

29 

*79 

10 

3 

p 

P 

3 

103 

13 

3 

31 

11 

r\ 

2 

p 

P 

3 

7 

P 

3 

p 

P 

3 

II 

.  2  J 

193 

3 

37 

P 

3 

7 

11 

3 

P 

P 

3 

*9 

7 

3 

79 

P 

3 

11 

P 

3 

25 

47 

67 

3 

l9 

7 

3 

X3 

P 

3 

P 

P 

3 

61 

P 

3 

n 

P 

3 

7 

13 

27 

1 1 

3 

7 

P 

3 

59 

!9 

3 

4i 

7 

3 

1 1 

P 

3 

89 

29 

3 

P 

P 

3 

29 

17 

7 

3 

P 

83 

3 

p 

P 

3 

11 

3i 

3 

P 

m 

67 

3 

7 

23 

3 

P 

p 

3! 

3 

17 

P 

3 

P 

53 

3 

7 

i3 

3 

23 

109 

3 

37 

7 

2 

p 

^7 

3 

73 

33 

73 

3 

13 

P 

3 

11 

7 

3 

P 

P 

3 

P 

P 

3 

47 

13 

3 

P 

6 1 

3 

37 

3 

1 1 

P 

3 

7 

89 

3 

P 

7i 

3 

103 

7 

3 

1 39 

113 

3 

13 

79 

3 

P 

39 

P 

3 

P 

7 

3 

17 

P 

3 

P 

23 

3 

P 

P 

3 

p 

*9 

0 

0 

7 

P 

3 

41 

109 

43 

3 

23 

r3 

3 

17 

i9 

3 

7 

p 

3 

«• 

P 

P 

3 

P 

7 

3 

p 

11 

43 

3 

7 

167 

3 

37 

P 

3 

17 

7 

3 

P 

13 

3 

P 

P 

3 

29 

11 

3 

59. 

47 

P 

37 

3 

3i 

P 

3 

7 

P 

3 

l7 

P 

3 

13 

7 

3 

71 

41 

3 

P 

43 

49 

3 

P 

23 

3 

p 

7 

3 

P 

53 

0 

2 

17 

1 1 

3 

19 

103 

3 

3i 

;p 

3 

7 

5i 

*3 

3 

29 

P 

3 

*9 

p 

3 

P 

ij 

3 

7 

P 

3 

P 

p 

3 

127 

7 

3 

la 

P 

P 

3 

7 

P 

3 

P 

11 

3 

P 

7 

n 

2 

17 

23 

3 

37 

19 

3 

5 1 1 

P 

57 

r9 

’3 

67 

1 1 

3 

P 

29 

3 

7 

163 

3 

P 

37 

|  3 

1 1 

7 

3 

s? 

£ 

3 

59 

7 

1 1 

3; 

89 

P 

3 

67 

7 

3 

P 

139 

3 

11 

P 

3 

13 

P 

3 

23 

31 

61 

3 

3i 

P 

3 

P 

P 

3 

83 

p 

3 

11 

P 

3 

7 

P 

3 

J7 

P 

3 

89 

63 

i 17 

3 

83 

13 

3 

7 

23 

3 

1 1 

47 

3 

P 

7 

3 

*9 

P 

3 

n 

P 

0 

2 

67 

3 

P 

17 

3 

1 1 

P 

3 

P 

P 

3 

7 

53 

3 

P 

6 1 

3 

P 

7 

3 

17 

69 

P 

3 

7 

17 

3 

P 

P 

3 

47 

7 

3 

13 

107 

3 

.29 

P 

3 

p 

R 

3 

71 

1 1 

7 

3 

P 

*7 

3 

P 

x37 

a 

P 

89 

3 

173 

P 

3 

7 

P 

3 

13 

I 

P 

73 

3 

59 

P 

3 

79 

!7 

3 

7 

P 

3 

41 

43 

3 

P 

7 

3 

97 

31 

3 

7l 

77 

J3 

P 

3 

p 

109 

3 

P 

17 

3 

P 

23 

3 

7 

13 

3 

*9 

1 1 

3 

P 

7 

79 

3 

73 

roi 

3 

7 

*73 

3 

13 

17 

3 

P 

7 

0 

7) 

-53 

11 

3 

P 

P 

• 

5 

pi 

81 

1 13 

n 

2 

P 

7 

3 

41 

47 

3 

59 

17 

3 

P 

11 

3 

13 

P 

3 

7 

l9 

0 

2 

83 

p 

P 

3 

131 

29 

3 

IOJ 

P 

3 

7 

1 1 

3 

163 

P 

3 

23 

7 

3 

P 

p 

^7 

7 

3 

P 

•  23 

O 

D 

47 

11 

3 

37 

13 

0 

J49 

17 

3 

7 

31 

3 

1 1 

P 

3 

89 

41 

P 

3 

13 

1 1 

_ 

3 

7 

79 

3 

1 27 

P 

3 

1 01 

7 

3 

1 1 

13 

3. 

p, 

91 

3 

1 81 

1 1 

3 

61 

7 

0 

2 

P 

P 

3 

13 

P 

3 

11 

l7 

3 

*9 

P 

3 

! 

7, 

93 

1 1 

3 

149 

p 

3 

P 

P 

3 

x9 

p. 

3 

7 

P 

3 

73 

17 

3 

*13 

7 

3 

97 

0 

2 

P 

7 

3 

137 

13 

3 

1 1 

97 

0 

P 

*9 

3 

P 

127 

*  0 

2 

7 

0 

2 

23! 

99 

31 

3 

P 

19 

3 

11 

P 

3 

7 

59 

0 

2 

p 

13 

0 

:> 

P 

7 

3] 

P 

17 

3' 

I  N  C  O’ Mr' 


I  N^C _  I  N  C 

INCOMPOSITS. 


Tab.  XXL 


40c 

401 

402 

403 

+04, 

<P5 

4.06 

4.O7  408 

409, 

FiOi 

4II4t2j4i3‘ 

1*4' 

fr5- 

4.16- 

4X7- 

4.18, 

1-19, 

oi 

1 3 

3 

7 

i9t 

3 

IOI 

11 

3 

P 

7 

3 

23 

Pi 

3 

*9 

47 

3 

11 

P1 

3 

05 

109 

7 

3 

41 

1 1 

3 

*9 

13 

3 

P 

131 

3 

P 

103 

3 

7 

p 

3 

l7 

P 

07 

1 1 

3 

31 

17 

3’ 

P 

7 

?! 

13 

l9 

3 

1 1 

89 

3 

47 

P 

3 

179 

97 

3 

09 

P 

19 

3 

173 

1 7 

3 

P 

p, 

3 

II 

23 

3 

•7| 

101 

3 

13 

p 

3 

p 

7 

III 

f 

3 

P 

79 

3 

l 

7j 

17 

3 

11 

37 

3 

P 

7 

3 

109 

P 

3 

p 

53 

3 

p 

13 

P 

3 

P 

7 

3j 

11 

17 

3j 

P 

163 

3 

p 

P 

3 

p 

P 

3 

7 

p 

3 

17 

0 

7 

r3r 

3 

15 

3i 

3 

*9 

7 

3 

P 

P 

3 

79 

83 

3 

p 

J3 

0 

167 

*9 

7 

3 

37 

23 

3,1 

P 

r5r 

3 

P 

17 

3 

13 

47 

3 

7 

P 

3 

P 

19 

3 

21 

31 

53 

3 

61 

83 

3 

7 

43 

3 

151 

17 

3 

P 

7 

3 

P 

p 

3 

13 

11 

23 

3 

P 

19 

3 

p, 

7 

3 

193 

P 

3 

P 

1 7 

3 

3i 

23 

3 

107 

11 

3 

7 

r27 

13 

P 

3 

7 

p 

3 

P 

139 

3 

P 

7 

3 

P 

11 

3 

131 

p 

3 

^51 

P 

29 

3 

P 

7 

3 

p| 

P 

3 

13 

P 

3 

89 

1 1 

3 

37 

17 

3 

7 

P 

3 

23 

bi 

P 

3 

P 

3i 

3 

P 

41 

3 

7 

ir 

3 

P 

P 

3 

13 

7 

3 

29 

59 

3 

•33 

7 

67 

3 

53 

p 

3 

179 

7 

3 

P 

37 

3 

P 

P 

3 

4i 

17 

3 

11 

19 

37 

P 

3 

P 

11 

3 

7 

P 

3 

97 

3 

31 

7 

3 

11 

73 

3 

P 

!7 

3 

39 

P 

11 

3 

13 

7| 

3 

P 

p 

3 

P 

P 

3 

11 

67 

3 

P 

13 

3 

7 

1 7 

I41 

3 

137 

P 

'3 

37 

71 

3 

131 

P 

r  { 

3 

0  7 

P 

3 

P 

29 

3 

p 

7 

3 

p 

43 

23 

3 

7 

P 

3 

P 

97 

3 

11 

7 

3 

P 

P 

3 

P 

P 

3 

13 

P 

3 

47 

3 

l9 

167 

3 

11 

13 

3 

7 

P 

3 

P 

23 

3 

173 

7 

3 

p 

109 

3 

P 

49 

19 

3 

11 

1 57 

3 

23 

7 

3 

P 

P 

3 

P 

13 

3 

181 

P 

3 

83 

P 

3 

5i 

11 

P 

3 

P 

19' 

3 

J3 

p 

3 

.  31 

P 

3 

7 

P 

3 

37 

p 

3 

P 

7 

53 

3 

P 

P 

3 

7 107 

3 

83 

P 

3 

61 

7 

3 

13 

P 

3 

23 

43 

3 

p 

57 

41 

13 

3 

P 

23 

3 

109 

53 

3 

7 

P 

3 

P 

P 

3 

29 

7 

3 

19 

P1 

59 

3 

7 

127 

3 

P 

P 

3 

3 

7 

3 

19 

79 

3 

59 

11 

3 

P 

P 

3 

P 

9 

7 

3 

13 

P 

3 

47 

73 

3 

29 

P 

3 

P 

11 

3 

7 

13 

3 

P 

41 

3i 

9 

P 

P 

3 

181 

43 

3 

7 

P 

3 

13 

11 

3 

P 

7 

3 

89 

6 1 

3 

P 

29 

103 

3 

67 

37 

3 

1 13 

11 

3 

P 

71 

3 

7 

29 

3 

P 

197 

5 

11 

7 

-  3 

J69 

17 

P 

3 

7 

11 

3 

67 

59 

3 

53 

7 

3 

P 

4T 

3 

11 

P 

8 

r49 

P 

I71 

3 

17 

7 

3 

P 

29 

3 

P 

I23 

3 

67 

*3 

3 

ii 

U3 

3 

7 

P 

3 

19 

73 

1 1 

3 

*7 

47 

3 

13 

89 

3 

7 

p 

3 

11 

H  9 

3 

67 

7 

3 

37 

13 

3 

77 

3 

P 

P 

3 

47 

P 

$ 

1 1 

41 

3 

P 

P 

3 

7 

*3 

3 

71 

P 

3 

13 

79 

13 

3 

47 

149 

3 

7 

*9 

3 

F 

43 

3 

F 

!  7 

3 

P 

F 

/■ 

41 

F 

>  3 

81 

1  ^ 

r49 

23 

3 

1 1 

7 

3 

17 

13 

3 

107 

P 

3 

F 

p 

3 

4T 

I 

>  3 

7 

P 

9 

3 

11 

P 

3 

P 

P 

3 

1 7 

F 

3 

■7 

F 

3 

29 

!3 

7^ 

7 

5 

P 

s? 

P 

7 

3 

P 

p 

3 

23 

P 

3 

17 

1 8 1 

3 

19 

P 

3 

!  ^ 

I 

F 

)  11 

.89 

3 

P 

P 

3 

19 

37 

3 

7 

3i 

3 

17 

I 

1  3 

F 

7 

: 

A..  - 

4; 

7  11 

s 

199 

91 

47 

3 

43 

13 

3 

P 

7 

3 

105 

1*79 

3 

17 

157 

3 

F 

I 

/* 

23 

16: 

3 

93 

P 

P 

3 

31 

p 

3 

F 

19 

s 

F 

13 

3 

7 

11 

3 

I 

>17: 

i 

1 

5  7 

97 

roi 

3 

59 

7 

3 

P 

F 

1  3 

F 

)  11 

3 

13 

6i 

3 

17 

r 

; 

J  / 

7  I 

5  3 

99 

P 

61 

i 

3 

71 

P 

p 

F 

11 

r 

7 

73 

3 

F 

>  F 

3 

1 

1; 

?’  - 

7  : 

n 

p 

_ _ _ I  N  C  O  M- 


4 


- *  - — - 

_  INC 

INCOMPOSITS. 


Tab.  XXII. 


420J421  - 

4-2=1 

423 

424 

425 

426 

427 

'428 

429 

430 

43i 

432 

433*43443' 

43« 

’|437;43? 

*439 

01 

97 

P 

3 

7 

109 

3 

*3 

p 

3 

p 

7 

3 

P 

r9 

3 

41 

5S 

C 

1 

3  II 

05 

3 

71 

7 

3 

p 

r9 

3 

p 

23 

3 

P 

p 

3 

*3 

F 

>  3 

7 

I] 

[  : 

43 

07 

7 

i3 

3 

P 

p 

3 

*37 

7 

3 

107 

29 

3 

f 

>  11 

3 

*39 

F 

: 

;  71 

22 

09 

• 

3 

17 

P 

0 

5 

p 

p 

3 

P 

13 

3 

41 

11 

3 

7 

83 

P 

IOC 

)  : 

i  *9 

II 

43 

3 

*3 

29 

3 

7 

p 

3 

31 

11 

3 

19 

7 

3 

p 

*3 

3 

F 

’I1 9; 

3 

13 

P 

23 

3 

17 

7 

3 

43 

11 

3 

13 

p 

3 

79 

p 

3 

53 

P 

3 

7 

r  P 

l7 

P 

3 

7 

ii 

3 

17 

19 

3 

47 

7 

3 

P 

23 

3 

11 

P 

3 

P 

43 

5 

*9 

P 

7 

3 

101 

*3 

3 

17 

p 

3 

167 

P 

3 

1 1 

p 

3 

7 

53 

3 

29 

37 

21 

3 

73 

P 

3 

59 

101 

3 

7 

P 

3 

11 

13 

3 

P 

7 

3 

181 

P 

3 

167 

2  3 

P 

3 

P 

P 

3 

*3 

7 

3 

11 

P 

3 

29 

P 

3 

*73 

7* 

3 

23 

*3 

8 

27 

3 

103 

P 

3 

7 

23 

3 

P 

113 

3 

17 

7 

3 

37 

P 

3 

P 

73 

3 

13 

29 

13 

3 

11 

7 

3 

71 

47 

3 

P 

P 

3 

17 

139 

3 

137 

T9 

3 

7 

4* 

3 

3i 

11 

P 

3 

P 

151 

3 

89 

13 

3 

7 

37 

3 

*7 

P 

3 

101 

7 

3 

53 

1 97 

33 

3 

7 

157 

3 

P 

P 

3 

151 

7 

3 

23 

P 

3 

*7 

J3 

3 

p 

101 

3 

P 

37 

127 

29 

3 

P 

P 

3 

7 

P 

3 

P 

P 

3 

P 

7 

3 

*3 

11 

3 

59 

53 

39 

3 

P 

P 

3 

3i 

7 

3 

79 

P 

3 

*93 

*79 

3 

*9 

11 

3 

*7 

191 

3 

7 

4i 

17 

*  3 

53 

13 

3 

19 

P 

3 

P 

23 

» 

3 

7 

11 

3 

P 

P 

3 

*7 

7 

3 

43 

P 

17 

3 

7 

P 

3 

P 

P 

3 

P 

7 

3 

S3 

89 

3 

P 

*9 

3 

*7 

p 

47 

19 

3 

83 

I7 

3 

1 57 

11 

3 

7 

67 

3 

*3 

59 

3 

23 

7 

3 

11 

163 

3 

49 

7 

”3 

3 

P 

11 

3 

P 

7 

3 

29 

P 

3 

6 1 

67 

3 

11 

P 

3 

*3 

7* 

5i 

3 

6l 

11 

3 

P 

17 

3 

P 

73 

3 

P 

P 

3 

7 

P 

3 

P 

67 

3 

P 

53 

11 

3 

29 

4i 

3 

7 

13 

3 

P 

P 

3 

11 

7 

3 

*9 

97 

3 

•  P 

P 

3 

57 

3 

P 

P 

3 

P 

P 

3 

1 1 

17 

3 

7 

103 

3 

191 

P 

3 

*49 

7 

3 

113 

59 

137 

3 

7 

P 

3 

11 

29 

3 

P 

7 

3 

P 

181 

3 

*3 

43 

3 

pi 

6 1 

3 

61 

S’ 

P 

7 

3 

11 

P 

3 

37 

61 

3 

P 

*7 

3 

P 

131 

3 

7 

P 

3 

23 

p 

63 

s 

O 

3 

11 

*3 

3 

P 

31 

0 

D 

7 

P 

3 

P 

*7 

3 

103 

7 

3 

47 

107 

3 

p 

67 

23 

r49 

3 

13 

P 

3 

P 

P 

3 

P 

P 

3 

7 

*7 

3 

*9 

*3 

3 

P 

7 

69 

3 

P 

43 

3 

7 

P 

3 

19 

163 

3 

13 

7 

3 

31 

*7 

3 

P 

1 1 

3 

P 

71 

p 

3 

r\ 

4i 

7 

3 

P 

71 

3 

43 

97 

3 

23 

p! 

3 

29 

11 

3 

7 

19 

3 

73 

P 

181 

3 

P 

P 

3 

139 

P 

3 

7 

19 

3 

109 

11 

3 

P 

7 

3 

73 

p 

77 

7 

3 

67 

3i 

3 

P 

P 

3 

53 

1 1 

3 

P 

*3 

3 

7 

P 

3 

p 

17 

0 

-> 

79 

29 

P 

3 

P 

107 

3 

.  7 

11 

3 

P 

23 

3 

113 

7 

3 

P 

31 

3 

1 1 

T3 

81 

S3 

3 

p 

P 

3 

P 

P 

3 

n 

23 

3 

7 

97 

3 

P 

*79 

3 

r37 

l9 

3 

53 

67 

3 

29 

7 

3 

P 

*3 

3 

P 

11 

3 

41 

1 1 

0 

p! 

p. 

0 

/ 

7 

3 

87 

3 

P 

7 

3 

P 

37 

3 

P 

13 

3 

1 1 

*9 

3 

43 

P 

3 

7 

p 

3 

p 

89 

p 

3 

13 

19 

3 

P 

P 

3 

7 

P 

3 

P 

73 

0 

0 

157 

7 

3 

p| 

P 

3 

91 

7 

31 

3 

P 

P 

3 

11 

7 

3 

*3 

41 

3 

P 

P 

3 

P 

P 

3 

P 

P 

93 

3 

P 

P 

3 

1 1 

191 

3 

P 

59 

3 

P 

47 

3 

7 

23 

3 

*3 

P 

3 

29 

97 

11 

P 

3 

P 

7 

3 

P 

P 

3 

*9 

71 

3 

29 

P 

3 

P 

37 

3 

7 

P 

99 

3 

19 

p 

3 

P 

41 

3 

127 

p 

3 

7 

*3 

3 

P 

P 

3 

89 

7 

3 

23 

INCOH- 


I  N  C 


+4 


■'  1  I  I  I.  ■  l— .-■.■n....  -  i.  . . . ■■■—  - — . 

I  N  C_ I  N  C 

I  N  C  O  M  P  O  S  I  T  S. 


Tab.  XXIII. 


440 

441 

442 

443 

444 

445 

446 

447 

44s 

449j45c 

>4Si 

45: 

453 

454 

455 

456 

457 

458 

459 

OI 

3 

p 

P 

3 

7 

P 

3 

P 

71 

3 

n 

7 

3 

89 

83 

3 

31 

23 

3 

197 

03 

79 

3 

p 

7 

3 

191 

13 

3 

11 

83 

3 

23 

17 

3 

P 

P 

3 

7 

103 

3 

°7 

3 

7 

p 

3 

11 

P 

3 

13 

7 

3 

P 

43 

3 

P 

17 

3 

59 

P 

3 

29 

P9 

7 

3 

11 

59 

3 

47 

I  31 

3 

P 

P 

3 

79 

53 

3 

7 

17 

3 

43 

1 9 

3 

11 

11 

P 

3 

73 

% 

3 

7 

P 

3 

97 

19 

3 

29 

7 

3 

7i 

17 

:> 

61 

3i 

13 

3 

3* 

13 

3 

23 

7 

3 

61 

4i 

3 

P 

197 

3 

113 

P 

3 

P 

17 

3 

7 

*7 

P 

r57 

3 

7 

P 

3 

P 

97 

3 

P 

7 

3 

103 

P 

3 

23 

ii 

3 

P 

17 

*9 

3 

P 

7 

3 

43 

p 

3 

197 

P 

3 

13 

P 

3 

P 

ii 

3 

7 

131 

3 

47 

21 

P 

3 

P 

23 

3 

21 1 

P 

3 

7 

3 

P 

11 

3 

53 

7 

3 

13 

P 

3 

23 

7 

P 

3 

127 

3i 

3 

P 

7 

3 

167 

11 

3 

41 

61 

3 

P 

43 

3 

p 

x9 

27 

P 

3 

47 

1 9 

3 

7 

1 1 

3 

23 

P 

3 

P 

7 

3 

P 

53 

3 

11 

P 

3 

29 

P 

P 

3 

97 

7 

3 

13 

P 

3 

179 

37 

3 

3i 

P 

3 

1 1 

103 

3 

7 

*3 

3i 

3 

P 

11 

3 

157 

P 

3 

41 

127 

3 

7 

P 

0 

D 

11 

181 

3 

P 

7 

3 

23 

33 

11 

3 

7 

43 

3 

P 

P 

3 

107 

7 

3 

11 

P 

3 

p 

P 

3 

l9 

P 

3 

37 

3 

l9 

3i 

3 

37 

P 

3 

7 

13 

3 

29 

P 

3 

P 

7 

3 

47 

P 

3 

71 

39 

47 

3 

13 

101 

3 

11 

7 

3 

P 

Pi 

3 

p 

19 

3 

P 

13 

3 

53 

23 

3 

41 

p 

37 

3 

11 

I9 

3 

P 

P 

3 

13 

73 

3 

7 

P 

3 

P 

P 

3 

P 

7 

43 

3 

11 

i5i 

3 

7 

P 

3 

IOI 

P 

3 

31 

7 

3 

P 

29 

3 

13 

149 

3 

P 

47 

17 

131 

3 

61 

13 

3 

P 

29 

3 

7 

107 

3 

p 

r37 

3 

37 

7 

3 

l9 

11 

49 

3 

7 

P 

3 

P 

p 

3 

73 

7 

'  3 

19 

l3 

5 

IOI 

47 

3 

191 

1 1 

3 

P 

5i 

7 

3 

*7 

P 

3 

13 

P 

3 

P 

79 

3 

r63 

37 

3 

7 

11 

.  0 

0 

P 

l3 

3 

53 

P 

67 

3 

17 

P 

3 

7 

P 

3 

P 

P 

3 

*3 

7 

3 

P 

7l 

3 

P 

P 

57 

13 

3 

P 

P 

3 

1 7 

P 

3 

3i 

11 

3 

7,i67 

3 

131 

P 

3 

P 

7 

3 

59 

P 

P 

3 

7 

23 

3 

1 7 

1 1 

3 

p 

7 

3I 

P 

67 

3 

29 

P 

3 

11 

P 

6  j 

3 

*3 

7 

3 

173 

11 

3 

1 7 

1 1 3 

3 

P 

P1 

3 

p 

l3 

3 

7 

67 

3 

19 

63 

i39 

3 

P 

11 

3 

P 

59 

3 

7 

p 

3 

19 

P 

3 

II 

7 

3 

P 

P 

3 

* 7 

3 

29 

P 

3 

53 

41 

3 

89 

P 

3 

11 

31 

3 

7 

19 

3 

P 

P 

3 

43 

69 

127 

3 

P 

13 

3 

7 

r9 

0 

3 

1 1 

193 

3 

17 

7 

0 

D 

41 

P 

3 

37 

P 

3 

7i 

p 

p 

3 

P 

7 

3 

11 

p 

3 

p 

13 

3 

17 

59 

3 

I99 

109 

3 

7 

P 

73 

3 

1 63 

p 

3 

11 

29 

3 

p 

23 

3 

7 

199 

3 

*7 

37 

3 

P 

7 

3 

31 

77 

11 

7 

3 

199 

79 

3 

43 

P 

3 

4i 

P 

3 

1 9 

P 

3 

7 

P 

3 

13 

23 

79 

3 

p 

p 

3 

*9 

P 

3 

7 

P 

3 

61 

p 

23 

7 

3 

17 

P 

3 

P 

81 

17 

3 

p 

p 

3 

109 

7 

3 

37 

31 

3 

P 

P 

3 

p 

19 

0 

D 

17 

11 

3 

83 

13 

1 7 

.3 

p 

p 

3 

P 

19 

3 

P 

p 

3 

7 

13 

3 

79 

11 

17 

7 

87 

P 

3 

67 

7 

3 

p 

p 

3 

p 

p 

3 

73 

11 

3 

13 

P 

3 

7 

P 

3 

39 

P 

p 

3 

p 

17 

3 

23 

p 

3 

7 

11 

3 

p 

p 

3 

p 

7 

3 

109 

P 

91 

3 

7 

i3 

3 

p 

17 

3 

47 

7 

3 

67 

p 

3 

*9 

P 

3 

p 

29 

3 

11 

93 

7 

3 

p 

103 

3 

1 9 

11 

3 

p 

13 

3 

43 

p 

3 

7 

127 

3 

11 

P 

3 

97 

3 

i93 

11 

3 

p 

7 

3 

p 

17 

3 

*3 

p 

0 

D 

11 

P 

rs 

2 

P 

4i 

3 

7 

99 

11 

3 

3i 

29 

3 

103 

p 

3 

59 

17 

3 

7 

97 

3 

r73 

P 

3 

13 

7 

,  3 

M  m  m  I  N  C  O  M. 

Ii  i  r  ^ 


INC  INC 

IN  COMPOSITE 
*  Tab.  XXIV. 


«  * 

460 

461  < 

462 

03 

464 

05 

466 

07 

08 

469 

470 

471 

472 

473 

474 

475)476 

477 

00 

K 

rh 

479 

OI 

1 57 

3 

47 

P 

0 

2 

7 

p 

3 

17 

p 

3 

19 

7 

3 

107 

p 

3 

F 

13 

j 

3 

03 

179 

P 

3 

0 

7 

3 

29 

p 

3 

17 

11 

3 

0 

p 

3 

67*181 

3 

7 

p 

°7 

X3 

3 

7 

P 

3 

p 

11 

3 

p 

7 

3 

*7 

p 

3 

p 

P 

11 

P 

3 

09 

09 

7 

3 

P 

1 1 

3 

127 

13 

3 

61 

29 

3 

17 

p 

3 

7 

p 

3 

p 

23 

11 

3 

13 

1 1 

3 

p 

P 

3 

7 

p 

3 

53 

P 

3 

1 1 

7 

3 

!  47 

P 

3 

p 

13 

1 1 

3 

37 

29 

r~. 

2 

193 

7 

3 

13 

49 

3 

11 

3* 

3 

l7 

P 

3 

P 

137 

3 

17 

0 

2 

107 

113 

3 

n 

/ 

18 1 

3 

11 

P 

3 

P 

7 

3 

P 

P 

3 

17 

P 

3 

P 

l9 

17 

t 

3 

P 

7 

3 

11 

P 

3 

P 

p, 

3 

P 

23 

3 

P 

19 

3 

7 

P 

3 

2  J 

P 

17 

3 

11 

6 1 

3 

23 

l9 

3 

7 

13 

3 

p 

79 

3 

P 

7 

0 

D 

T7 

T73 

25 

27 

3 

P 

7 

*9  3 

17 

3 

3 

P 

13 

17 

P 

3 

3 

7 

P 

P 

7 

3 

3 

07 

59 

31 

P 

3 

3 

83 

37 

7 

47 

3 

3 

P 

P 

97 

1 0 

1  3 

3 

13 

*7 

11 

29 

3 

163 

P 

0 

D 

29 

7 

3 

83 

p 

3 

13' 

P 

3 

*9 

43 

!i  p 

11 

;  3 

7 

3i 

191 

3 

83 

1 07 

3 

*9 

13 

3 

P 

71 

3 

7 

7< 

3 

P 

11 

|  3 

59 

7 

3 

33 

13 

P 

3 

7 

59 

3 

P 

*7 

3 

P 

7 

3 

M  9 

1 1 

3 

P 

0 

3 

3* 

p 

37 

X9 

3 

P 

P 

2 

*73 

*49 

3 

7 

II 

3 

P 

P 

3 

13 

7 

!  3 

P 

p 

2 

39 

7 

29 

3 

149 

P 

a 

2 

P 

7 

3 

73 

17 

3 

97 

p 

0 

2 

*37 

1  p 

3 

11 

p 

41 

3 

P 

J3 

3 

P 

11 

3 

43 

3T 

3 

P 

*7 

j 

7 

P 

3 

11 

P 

3 

191 

43 

4i 

3 

133 

1 1 

3 

7 

P 

3139 

1 3 

3 

P 

7 

3 

11 

P 

3 

P 

P 

y 

2 

47 

3 

P 

103 

3 

P 

89 

3 

P 

79 

3 

7' 

P 

3 

ti3 

*7 

3 

29 

7 

3 

J 

p 

49 

P 

3 

7 

P 

3 

P 

P 

3 

1 1 

7 

2 

P 

37 

3! 

23 

17 

3 

x3 

59 

3 

5i 

P 

7 

3 

P 

p 

3 

1 1 

P 

3 

29 

P 

3 

P 

P 

3 

7 

*7 

3 

— 7— 

109 

P 

53 

3 

p 

23 

3 

1 1 

*3 

3 

7 

P 

3211 

6 1 

3 

P 

7 

3 

P 

17 

3 

79 

57 

11 

IOI 

3 

151 

P 

3 

13 

P 

3 

P 

P 

3 

7 

23 

3 

*9 

P 

a 

P 

7 

59 

3 

31 

167 

3 

7 

P 

3 

19 

47 

3 

lP 

7 

3 

*3 

P 

3 

p 

163 

3 

199 

61 

P 

3 

P 

7 

3 

IOI 

29 

3 

P 

151 

P 

167 

3 

31 

*99 

3 

7 

11 

2 

6  3 

73 

*3 

3 

71 

97 

3 

P 

IOI 

3 

7 

19 

3 

*5* 

P 

3 

P 

7 

0 

■*> 

23 

-7 

p 

67 

7 

0 

3 

13 

199 

3 

P 

23 

3 

P 

67 

3 

IOI 

11 

3 

7 

*3 

3 

37 

151 

r 

0 

69 

*3ji37 

"l - 

3 

89 

3i 

3 

7 

P 

3 

*3 

1 1 

3 

P 

7 

2 

P 

73 

3 

p 

P 

71 

3 

D 

!  r 

P 

3 

P 

7 

3 

P 

i, 

3 

103 

43 

3 

I27 

37 

3 

13 

23 

3 

7 

73 

P 

3 

1  x 

P 

7  9 

3 

P 

1 1 

3 

19 

107 

0 

D 

7 

4* 

3 

29 

i*3 

3 

11 

7 

3 

77 

3 

01 

7 

3 

P 

47 

3 

29 

P 

,  3 

*79 

*3 

•  3 

11 

197 

33 

7 

p 

3 

J 

p 

79 

1 1 

0 

D 

P 

1 9 

3 

13 

P 

3 

7 

109 

0 

2 

11 

P 

0 

0 

79 

7 

3 

p 

13 

3 

81 

7 

P 

3 

P 

53 

3 

P 

7 

3 

11 

23 

3 

*3 

P 

3 

P 

P 

3 

P 

P 

83 

5 

P 

31 

0 

2 

23 

37 

3 

1 1 

03 

3 

l97 

29 

3 

7 

103 

3 

41 

7* 

3 

13 

?7 

17 

P 

1 1 

7 

3 

P 

13 

3 

*9 

P 

3 

P 

i  p 

3 

23 

43 

0 

2 

7 

47 

89 

3 

1 1 

41 

3 

P 

P 

3 

71 

P 

3 

7 

p 

3 

p 

*3 

3 

1  eg 

•  7 

3 

37 

91 

P 

3 

7 

23 

3 

P 

P 

3 

*3 

7 

3 

41 

*9 

3 

P 

P 

3 

P 

83 

3 

93 

f  P 

7 

3 

17 

19 

3 

53 

73 

3 

P 

P 

3 

P 

83 

3 

7 

37 

3 

47 

97 

3 1 

3 

67 

13 

3 

17 

7 

3 

23 

P 

3 

109 

P 

3 

P 

11 

3 

P 

21 1 

3 

99 

1  F 

73 

P 

1  3 

17 

53 

3 

43 

*3 

3 

7 

1 1 

3 

Pj 

P 

3 

19 

7 

incomI 

/ 


/ 


-•  ■  "  »«■  . . .  —  1  —  ■—  1  » 

I  N  C _ I  N  G 

INCOMPOSITS. 


Tab.  XXV. 


^Soj+S  1 

n» 

CO 

•4* 

!483 

484 

485 

486 

487|48£ 

*4% 

>49c 

W  [49^493 

494 

49  5:49^ 

>497 

'49* 

499 

f 

OI 

23 

t03 

O 

5 

II 

\ 

5 

7 

31 

3 

75 

15 

3 

F 

7 

3 

55 

<l9i 

3 

F 

*39 

°3 

3 

11 

*9 

3 

97 

7  / 

r  3 

113 

37 

3 

P 

P 

3 

47 

1 27 

r 

P 

23 

3 

7 

07 

61 

73 

3 

m 

F 

>  3 

13 

53 

3 

F 

7 

3 

P 

P 

3 

31 

”3 

3 

F 

11 

09 

1 

3 

F 

7 

'  3 

F 

>1 79 

3 

67 

F 

3 

P 

P 

3 

*3 

P 

3 

7 

11 

3 

29 

'u 

4l 

3 

37 

F 

3 

'139 

P 

3 

7 

59 

3 

67 

P 

3 

P 

7 

3 

P 

P 

3 

m 

13 

3 

P 

P 

3 

173 

7 

3 

41 

23 

3 

29 

11 

3 

67 

P 

03 

IO9 

.  *9 

J7 

F 

>  3 

13 

19 

3 

7 

61 

3 

P 

11 

3 

P 

7 

3 

P 

13 

3 

83 

31 

3 

I19 

31 

P 

3,211 

7 

3 

P 

11 

3 

13 

P 

3 

83 

149 

3 

23 

29 

3 

7 

p 

|a, 

3 

P 

P 

3 

4i 

11 

3 

83 

P 

3 

7 

p 

3 

3i 

73 

3 

11 

7 

3 

p 

•23 

F 

3 

7 

11 

3 

P 

P 

3 

P 

7 

3 

P 

P 

3 

11 

P 

3 

19 

P 

3 

I27 

3 

17 

29 

3 

79 

P 

3 

7 

157 

3 

11 

*3 

3 

107 

7 

3 

P 

P 

3 

p 

r9 

P 

3 

17 

3i 

3 

13 

7 

3 

11 

H3 

3 

73 

l9 

3 

P 

P 

3 

223 

13 

3 

[31 

43 

P 

3 

r7 

19 

3 

1 1 

P 

3 

167 

P 

3 

7 

P 

3 

P 

31 

3 

P 

7 

1 33 

3 

127 

139 

3 

7 

P 

3 

P 

47 

3 

P 

7 

3 

P 

P 

3 

P 

4i 

3 

r3 

37 

11 

37 

3 

P 

P 

3 

1 7 

13 

3 

7 

P 

3 

53 

103 

3 

P 

7 

3 

19 

P 

39 

3 

7 

P 

3 

59 

P 

3 

17 

7 

3 

l9 

P 

3 

P 

13 

3 

p 

p 

3 

P 

41 

7 

3 

19 

P 

0 

P 

127 

3 

13 

109 

3 

157 

4i 

3 

7 

107 

3 

P 

11 

3 

43 

107 

3i 

3 

29 

193 

3 

7 

79 

3 

17 

P 

3 

23 

7 

3 

1 3 

11 

3 

p 

p 

47 

23 

3 

P 

13 

3 

43 

P 

3 

P 

P 

3 

7 

11 

3 

197 

P 

3 

P 

7 

3 

49 

P 

89 

0 

0 

7 

p 

3 

P 

29 

3 

3i 

7 

3 

17 

6 1 

3 

P 

131 

3 

79 

199 

5i 

3 

179 

7 

3 

13 

47 

3 

P 

11 

3 

181 

23 

1  " 

3 

17 

p1 

3 

7 

*3 

3 

11 

53 

29 

3 

73 

P 

3 

23 

11 

3 

7 

P 

3 

*3 

P 

3 

17 

7 

3 

II 

P 

3 

57 

3 

P 

11 

3 

47 

59 

3 

P 

P 

3 

P 

P 

3 

7 

19 

3 

17 

P 

3 

p 

59 

11 

3 

P 

37 

3 

7 

13 

3 

P 

l73 

3 

11 

7 

3 

p 

P 

3 

*7 

73 

3 

61 

13 

17 

3 

*37 

7 

3 

P 

P 

3 

11 

7i 

3 

p 

*3 

3 

29 

53 

3 

7 

47 

63 

3 

P 

J7 

3 

p 

P 

3 

11 

i3i 

3 

7 

211 

3 

P 

P 

3 

P 

7 

3 

17 

*7 

7i 

7 

3 

11 

17 

3 

4i 

P 

3 

23 

139 

3 

19 

P 

3 

7 

p 

3 

47 

29 

3 

11 

13 

3 

19 

17 

3 

7 

P 

3 

p 

P 

3 

P 

7 

3 

P 

1 57 

3 

107 

i7r 

53 

3 

P 

P 

3 

P 

7 

3 

P 

13 

3 

P 

29 

3 

61 

19 

3 

71 

P 

3 

73 

P 

67 

3 

13 

p 

3 

P 

17 

3 

P 

31 

3 

7 

97 

3 

89 

13 

3 

53 

7 

77 

131 

3 

23 

7 

3 

31 

P 

3 

37 

17 

3 

P 

P 

3 

P. 

11 

3 

7 

P 

3 

79 

P 

pi 

3 

101 

p 

3 

P 

P 

3 

7 

17 

3 

P 

11 

3 

43 

7 

3 

3l 

23 

81 

3 

7 

p 

3 

p 

I3 

3 

P 

7 

3 

1 

p; 

1 1 

0 

0 

19 

p! 

3 

P 

67 

3 

15* 

( r\ 

7 

3 

53 

P 

3 

19 

89 

3 

p 

11 

3,137 

13 

3 

7179 

3 

P 

83 

3 

87 

3 

PJ 

ro9 

3 

p 

7 

3 

P 

19 

3 

191 

IOI 

3 

T3 

*7 

0 

1 1 

P 

3 

7 

89 

19 

3 

43 

11 

3 

p 

181 

3 

P 

p 

3 

7 

23 

3 

1 1 

17 

3 

P 

7 

3 

91 

P 

11 

3 

7 

p 

3 

23 

97 

3 

P 

7 

3 

11 

p 

3 

IOI 

17 

3 

P 

p 

i93 

3 

p 

7 

3 

71 

P 

3 

59 

13 

3 

11 

P 

3 

P 

43 

3 

7 

17 

3 

p 

97 

7 

P 

3 

P 

p 

3 

11 

7 

3 

13 

29 

3 

P 

47 

3 

P 

•P 

3 

4i 

17 

99 

31 

57 

P 

*1 

3 

11 

23 

3 

p 

107 

3 

37 

P 

3 

7 

P 

3 

13 

19 

"T-— ■" 

3 

p 

Mmm2  INCOM- 


/ 


I  N  C 

I  N  C 

I  N  C  0  M 

Tab. 

POSITS. 

XXVI. 

i 

_  i 

500  ■ 

>01  [502 

503504- 

505I506507 

508 

509 

510 

511 

512 

5X3 

»-4 

4^ 

515 

516 

5i7 

51  £ 

519 

01 

3 

:  P 

17 

3 

13 

1 1 

3 

7 

37 

3 

p 

137 

3 

29 

7 

3 

11 

13 

5 

l7 

03 

31 

n 

2 

6 1 

1 1 

3 

P 

7 

3 

IOI 

109 

3 

13 

p 

3 

11 

P 

3 

149 

.  f 

>  3 

07 

3 

89 

P 

3 

7 

17 

3 

p 

23 

3 

1 1 

7 

3 

P 

p 

3 

p 

29 

5 

P 

09 

43 

3 

23 

7 

3 

53 

13! 

3 

11 

p 

3 

P 

4* 

3 

IOI 

19 

3 

7 

103 

3 

II 

13 

p 

■  3 

P 

P 

3 

11 

17 

3 

7 

29 

3 

83 

13 

3 

p 

7 

3 

r97 

23 

13 

■  3 

7 

149 

3 

11 

p 

3 

13 

7 

3 

i39 

79 

3 

23 

P 

3 

P 

P 

3 

P 

l7 

11 

23 

3 

67 

P 

3 

7 

4i 

3 

59 

17 

3 

P 

7 

3 

P 

71 

3 

P 

193 

19 

3 

P 

13 

. 

3 

1 27 

7 

3 

67 

89 

3 

163 

17 

3 

r9 

P 

3 

4i 

p 

3 

7 

21 

P 

3 

P 

P 

3 

19 

223 

3 

P 

13 

3 

7 

17 

3 

P 

P 

3 

P 

7 

3 

23 

P 

P 

3 

7 

P 

3 

23 

P 

3 

P 

7 

3 

181 

17 

3 

67 

11 

3 

29 

i37 

V 

l9 

3 

P 

59 

3 

P 

P 

3 

7 

127 

3 

29 

11 

3 

P 

7 

3 

l3 

P 

3 

29 

7 

P 

3 

P2II 

3 

l97 

7 

3 

P 

11 

3 

P 

P 

3 

227 

T7 

3 

P 

P 

31 

3 

P 

P 

3 

29 

13 

3 

97 

11 

3 

P 

P 

3 

7 

P 

3 

P 

17 

3 

11 

33 

P 

3 

191 

P 

3 

7 

11 

3 

P 

31 

3 

P 

7 

3 

19 

29 

3 

11 

17 

3 

37 

3 

181 

11 

3 

31 

97 

0 

2 

03 

29 

3 

7 

P 

3 

11 

P 

3 

P 

7 

3 

167 

39 

11 

3 

7 

71 

3 

P 

79 

3 

P 

7 

3 

1 1 

P 

3 

P 

P 

3 

3i 

P 

3 

4i 

163 

7 

3 

P 

P 

3 

89 

P 

r  3 

11 

43 

3 

P 

P 

3 

7 

113 

3 

47 

P 

43 

3 

4i 

47 

3 

73 

P 

3 

7 

J3 

3 

P 

199 

3 

P 

7 

3 

43 

59 

3 

127 

47 

P 

P 

3 

11 

6 1 

3 

P 

3i 

3 

13 

P 

3 

7 

P 

‘3 

x9 

P 

3 

139 

7 

49 

3 

11 

109 

3 

7 

P 

3 

-  -  .« 

19 

P 

3 

71 

7 

3 

P 

P 

3 

13 

p 

3 

P 

5i 

P 

3 

31 

7 

3 

P 

P 

3 

211 

P 

3 

P 

53 

3 

23 

P 

3 

7 

J9 

3 

53 

P 

:  p 

3 

43 

13 

3 

37 

P 

3 

7 

*9 

3 

107 

89 

3 

31 

7 

3 

P 

11 

57 

7 

3 

29 

37 

3 

*3 

179 

3 

P 

P 

3 

P 

P 

3 

7 

11 

3 

73 

13 

3 

59 

U3 

P 

3 

P 

P 

3 

7 

1 93 

3 

131 

P 

3 

13 

7 

3 

47 

P 

3 

P 

223 

61 

3 

103 

P 

3 

P 

7 

3 

23 

181 

3 

P 

1 1 

3 

P 

P 

5 

*9 

191 

3 

7 

63 

13 

3 

P 

P 

3 

59 

29 

3 

l9 

11 

3 

7 

P 

3 

55 

P 

3 

37 

7 

3 

67 

3 

T3 

7 

3 

1 09 

1  9 

3 

P 

P 

3 

223 

19 

r\ 

2 

3i 

T  ni 

1  5 

3 

7 

P, 

3 

157 

69 

P 

v  3 

17 

1 1 

3 

'  61 

< 

23 

3 

7 

P 

3 

P 

167 

3 

1 1 

7 

3 

p 

P 

3 

7l 

■i  7 

11 

3 

17 

41!  3 

P 

7 

3 

P 

P 

3 

II 

47 

2 

13 

163 

3 

P 

P 

73 

3 

131 

P 

3 

l7 

103 

3 

P 

P 

3 

1 1 

73 

3 

7 

P 

3 

P 

23 

3 

P 

77 

C  P 

F 

3 

P 

7 

0 

2 

11 

P 

3 

J9 

13 

3 

47 

83 

3 

P 

3i 

3 

7 

P 

79 

r> 

2 

19 

*37 

3 

11 

37 

3 

17 

83 

3 

7 

6 1 

3 

191 

P 

3 

P 

7 

3 

59 

81 

6 1 

3 

7 

83 

3 

P 

59 

2 

17 

7 

3 

13 

19 

3 

P 

P 

3 

53| 

29 

3 

83 

11 

7 

3 

P 

*9 

3 

P 

43 

3 

17 

23 

3 

P 

P 

3 

7 

P 

0] 

0] 

13 

227 

87 

p 

3 

P 

P 

3 

P 

7 

3 

151 

67 

3 

17 

P 

3 

P 

79 

3 

p. 

11 

3 

89 

13 

31 

3 

4i 

29 

3 

r73 

P 

2 

P 

47 

3 

7 

13 

3 

23 

1 1 

3! 

*9 

7 

9l 

3 

53 

p 

3 

7 

• 

P 

3 

13 

P 

3 

*9 

7 

3 

1 7 

1 1 

3 

P 

67j 

3 

1 

P 

93 

P 

3 

19 

7 

3 

P 

19 

163 

3 

P 

P 

3 

R 

1 1 

?i 

13; 

P 

3 

7i 

P 

3 

97 

3 

7 

13 

3 

P 

0 

2 

79 

7 

3 

37 

P 

3 

T03 

2  2 

2 

17 

P 

3 

1 1 

99 

7 

3 

179 

id 

3 

P 

11 

3 

23 

13 

3 

P 

43 

3j 

7 

P 

3 

I  I 

P 

3 

~K" 

1 

I  N  C 

0 

M- 

.  I — - ,  _ _ _  .  ^  _ _  ■ _  _ _  I 


/ 


X 


I  N  C _  I  M  C 

INCOMPOSITS. 


Tab.  XXVII. 


520521 

522 

523 

5245*5 

526 

527 

528j529j53o 

531 

532 

533 

534 

535J536 

537 

538 

539 

OJ 

149 

3 

P 

P 

3 

p 

23 

3 

7 

P 

3 

P 

p 

3 

P 

7 

3 

83 

11 

3 

03 

7 

P 

3 

'93 

13. 

3 

41 

7 

3 

P 

P 

3 

83 

*5X 

3 

P 

11 

3 

*73 

*9 

07 

131 

3 

1 7 

19 

3 

7 

31 

3 

P491 

3 

23 

7 

3 

P 

P 

3 

43 

13 

3 

°9 

P 

107 

17 

7 

3 

P 

P 

3jI57 

11 

3 

x3 

P 

3 

73 

P 

3 

7 

3i 

11 

3 

3i 

109 

3 

r7 

P 

3 

P 

II 

3 

7 

173 

3 

89 

p 

3 

P 

7 

3 

11 

13 

13 

3 

7 

P 

3 

r7 

1 1 

3 

P 

7 

3 

P 

127 

3 

31 

59 

3 

11 

P 

3 

17 

3 

r3 

1 1 

3 

23 

P 

3 

7 

P 

3 

P 

P 

3 

11 

7 

3 

P 

P 

3 

P 

19 

11 

3 

79 

113 

3 

29 

7 

3 

13 

p 

3 

1 1 

19 

3 

P 

109 

3 

P 

P 

3 

21 

P 

P 

3 

P 

19 

3 

101 

P 

3 

11 

37 

3 

7 

71 

3 

13 

29 

3 

107 

7 

23 

3 

47 

p 

3 

7 

53 

3 

11 

101 

3 

r7 

7 

3 

P 

4T 

3 

P 

3i 

3 

p 

27 

p 

P 

3 

11 

103 

3 

P 

P 

3 

7 

13 

3 

1 7 

P 

3 

p 

7 

3 

19 

p 

29 

3 

7 

29 

3 

13 

P 

3 

67 

7 

3 

19 

P 

3 

17 

23 

3 

P 

13 

3 

199 

3i 

7 

3 

19 

43 

3 

131 

P 

3 

23 

4i 

3 

13 

p 

3 

7 

199 

3 

P 

P 

3 

33 

61 

37 

3 

59 

P 

3 

7 

P 

3 

43 

181 

3 

P 

7 

3 

*7 

P 

3 

13 

1 1 

37 

r7 

3 

P 

199 

3 

107 

13 

3 

p 

p 

3 

7 

139 

3 

P 

11 

3 

x7 

7 

0 

D 

39 

13 

17 

3 

7 

4i 

0 

0 

P 

23 

3167 

7 

3 

P 

11 

3 

37 

P 

3 

17 

P 

I41 

3 

23 

7 

3 

229 

P 

3 

x3 

53 

3 

29 

11 

/ 

0 

d 

4i 

P 

3 

7 

61 

3 

13 

43 

7l 

3 

89 

I7 

3 

P 

61 

3 

7 

11 

3 

19 

37 

3 

13 

7 

3 

223 

23 

3 

47 

3 

P 

l3 

3 

1 79 

11 

3 

P 

43 

3 

P 

P 

3 

7 

x9 

3 

11 

71 

3 

73 

49 

123 

3 

P 

11 

3 

7 

17 

3 

4i 

13 

3 

P 

7 

3 

11 

p 

3 

59 

P 

3 

5i 

p 

11 

3 

13 

7 

3 

37 

17 

3 

P 

P 

3 

1 1 

31 

3 

P 

13 

3 

7 

P 

53 

3 

P 

P 

3 

P 

P 

3 

71 

17 

3 

7 

23 

3 

P 

p 

3 

P 

7 

3 

163 

57 

P 

7 

3 

4i 

P 

3 

11 

P 

3 

p 

l7 

3 

'  19 

229 

3 

7 

P 

3 

p 

79 

59 

3 

43 

P 

3 

1 1 

*3 

0 

5 

7 

P 

3 

97 

l7 

3 

P 

7 

3 

23 

p 

3 

p 

6 1 

79 

3 

11 

P 

3 

P 

7 

3 

P 

211 

3 

p 

13 

3 

r93 

19 

3 

37 

p 

3 

63 

1 1 

P 

3 

P 

23 

3 

13 

x9 

3 

p 

47 

3 

7 

17 

3 

29 

103 

3 

6 1 

7 

67 

P 

3 

P 

7 

3 

P 

P 

3 

29 

P 

3 

79 

P 

3 

127 

17 

3 

7 

11 

3 

69 

P 

13 

3 

P 

7 1 

3 

3i 

P 

3 

7 

P 

3 

P 

83 

3 

p 

7 

3 

103 

29 

71 

3 

'  7 

167 

3 

137 

P 

3 

113 

7 

3 

73 

p 

3 

x9 

11 

3 

191 

T7 

n 

0 

31 

73 

7 

3 

13 

83 

r\ 

3 

19 

P 

3 

37 

P 

3 

P 

11 

3 

7 

*3 

3 

p 

1 7 

3 

77 

3 

P 

61 

3 

97 

7 

3 

89 

11 

3 

P 

41 

3 

P 

53 

3 

13 

p 

3 

7 

79 

19 

3 

23 

P 

3 

P 

11 

3 

p 

. 

31 

3 

7 

P 

3 

P 

131 

3 

11 

7 

3 

8r 

p 

P 

0 

0 

.  7 

11 

3 

139 

47 

3 

p 

7 

3 

p 

p 

i  3 

1 1 

p 

3 

P 

23 

33 

3 

P 

7 

3 

3i 

P 

3 

P 

P 

3 

109 

13 

3 

11 

79 

3 

7 

P 

3 

37 

87 

7 

23 

3 

P 

73 

3 

l9 

7 

3 

1 1 

p 

3 

t3 

l97 

3 

41 

37 

3 

p 

P 

89 

3 

p 

P 

3 

P 

43 

3 

II 

P 

3 

P 

P 

3 

7 

89 

3 

53 

l9 

3 

13 

9i 

i:3 

3 

p 

•,  p 

3 

7 

p 

3 

'227 

x9 

3 

4? 

7 

3 

*49 

P 

3 

p 

p 

3 

93 

11 3 

19 

3 

11 

7 

3 

23 

13 

3 

r97 

P 

3 

137 

107 

3 

P 

P 

3 

7 

p 

97 

!  59 

3 

7 

l5J 

3 

149 

P 

3 

13 

7 

3 

P 

22  3 

3 

61 

P 

3 

23 

p 

3 

99 

53 

7 

3 

6 1 

47 

3 

I51 

37 

3 

p 

29 

3 

p 

67 

!  3 

7 

p 

3 

p 

11 

INCQM. 


1  N  C 

I  N  C 

•  ■  d  ■ 

1 

N  C  O 

M 

p 

0 

s  1 

T 

s. 

Tab. 

xxix. 

■ 

560  ■ 

>61 ' 

562 . 

>64: 

565: 

566- 

567*568 

569 

570571 

572,573 

574 

575576 

577 

578 

579 

,OI 

3 

P 

43 

3 

P 

P 

3 

P 

79 

3 

7 

11 

3 

p 

6 1 

3 

P 

7 

3 

P 

\ 

03 

p 

3 

7 

!3 

3 

P 

23 

n 

3 

43 

7 

3 

17 

P 

3 

[3  7 

p 

3 

19 

P 

3 

'07 

3 

19 

P, 

3 

13 

II 

3 

7 

P 

3 

109 

P 

3 

17 

7 

3 

11 

13 

3 

79 

|°9 

p 

3 

p| 

11 

3 

P 

7 

3 

P 

P 

3 

13 

19 

3 

1 1 

131 

3 

P 

P 

3 

In 

79 

”1 

3 

P 

19 

3 

P 

P 

3 

P 

47 

3 

7223 

3 

17 

53 

3 

13 

7 

13 

3 

p 

67 

3 

7 

3i 

3 

P 

P 

3 

1 1 

7 

3i 

37 

P 

3 

17 

P 

3 

29 

17 

13 

17 

3 

l99 

P 

3 

1 1 

43 

3 

7 

23 

0 

0 

29 

!3 

3 

”3 

7 

3 

17 

P 

l9 

 3 

7 

3 

1 1 

P 

3 

13 

7 

3 

19 

P 

3 

3i 

67 

3  1 5  7 

P 

3 

17 

21 

7 

3 

ill 

17 

3 

29 

41 

3 

P 

P 

3 

239 

1 

Pi 

3 

7 

97 

3 

197 

67 

3 

23 

11 

P 

3P5I 

17 

3 

7 

131 

3 

P 

127 

3 

p 

7 

3 

23 

29 

3 

53 

p 

!27 

1 79 

3 

59 

23 

3 

P 

17 

3 

P 

13 

3 

7' 

89 

3 

P 

P 

3 

P 

7 

3 

29 

43 

37 

3 

7 

73 

3 

P 

17 

3 

P 

7 

3 

151 

P 

3 

P 

11 

3 

P 

53 

31 

3 

P 

7 

3 

P 

P 

3 

P 

J7 

3 

13 

P 

1 

3 

P 

1 1 

3 

7 

P 

3 

l9 

33 

137 

h  3 

53 

P 

3 

P 

P 

3 

7 

17 

3 

19 

1 1 

3 

79 

7 

3 

13 

151 

3 

'% 

3 

73 

P 

3 

P 

13 

P 

1 1 

3 

p 

17 

3 

7 

19 

3 

P 

P 

3 

11 

P 

3 

p 

53 

3 

7 

11 

3 

113 

97 

3 

P 

7 

3 

7i 

163 

3 

11 

P 

3 

P 

3i 

3 

103 

7 

3 

13 

23 

3 

P 

p 

3 

P 

*7 

3 

11 

P 

3 

7 

l3 

[43 

3 

23 

11 

3 

P 

P 

3 

1 79 

P 

3 

7 

P 

3 

11 

17 

3 

59 

7 

3 

P 

47 

41 

7 

P 

3 

29 

47 

3 

37 

P 

3 

11 

p 

3 

19 

'  P 

3 

7 

17 

3 

P 

P 

49 

3 

p 

3 

*9 

l9  3 

3 

7 

13 

3 

89 

P 

3 

P 

l  *  \ 

7i 

0 

0 

P 

17 

3 

167 

5i 

23 

3 

l3 

37 

3 

I  I 

7 

3 

1 39 

P 

3 

67 

1 

P 

3 

73j 

T  0 

3 

P 

17 

3 

153 

P 

233 

3 

3 

11 

P 

3 

181 

19 

3 

13 

59 

3 

7 

83 

3 

67 

P 

3 

P 

7 

57 

29 

IOI 

7 

3 

23 

53 

3 

V 

P 

3 

6j 

3i 

3 

P 

P 

3 

7 

47 

3 

59 

6 1 

8*1  3 

P 

r3 

3 

P 

21 1 

0 

0 

7 

p 

'  3 

p 

41 

3 

P 

7 

3 

P 

1  xi 

\6i 

3 

7127 

3 

131 

163 

3 

— \ 

3i 

1 

3 

43 

13 

3 

19 

37 

O 

5 

23 

1  j 

3 

149 

'.63 

7 

O 

7 

P 

157 

3 

13 

P 

3 

101 

P 

3 

P 

173 

0 

3 

7  11 

3 

47 

13 

3 

'■67 

3 

P 

P 

3 

P 

7 

3 

P 

19 

3 

149 

11 

3 

P 

P 

3 

P 

6 1 

3 

7 

69 

13 

3 

P 

P 

3 

P 

6 1 

3 

29 

11 

3 

7 

P 

3 

101 

23 

3 

4i 

7 

3 

f 

47 

P 

3 

7 

149 

/A 

3 

p 

11 

3 

23 

7 

3 

P 

1 

103 

3 

P 

IOI 

3 

1 1 

29 

73 

3 

*3 

7 

3 

P 

11 

0 

0 

P 

F 

3 

p 

P 

3 

p 

13 

3 

7 

P 

3 

P 

1 

177 

7 

1 1 

3 

P 

P 

3 

19 

7 

3 

227 

p 

3 

11 

1 8 1 

3 

13 

r37 

3 

3J 

P 

179 

3 

P,i67 

3 

F 

29 

r 

P 

23 

3 

11 

P 

»  3 

7 

229 

3 

F 

1C- 

3 

37 

jsi 

P 

3 

23 

i3 

3 

7 

\ 

2 

i  11 

3 

211 

m 

5 

47 

71 

3 

F 

f 

3 

'83 

17 

J9 

3 

P 

7 

3 

11 

F 

>  3 

I 

i  12 

3 

F 

>  F 

>  3 

8} 

37 

f  2 

7 

23* 

:g7 

P 

3 

7 

113 

3 

7i 

t 

5  3 

162 

7 

7  2 

13 

F 

>  3 

1 

F 

>  2 

\ 

Ic7 

3 

89 

11 

7 

3 

17 

F 

3 

82 

M°S 

)  * 

4  — 

1 

F 

•3 

1  5S 

I 

)  2 

7 

F 

)  2 

!  13 

103 

91 

3 

83  181 

3 

17 

r 

)  2 

J  7 

1 

2 

37 

'  F 

3 

2C 

; 

7  2 

3] 

t 

3  2 

p 

93 

j-  P 

3 

41 

F 

3 

17 

7  2 

1 

I 

)  2 

F 

>  2: 

5 

5  I 

I  I 

)  ^ 

5  I 

3  11 

3 

97 

3 

P 

i9 

3 

I?  7 

F 

>  5 

1  1* 

1 

2 

F 

7 

7  2 

I 

3  I] 

[  : 

1  i 

3  2< 

?  : 

59 

99 

F 

3 

P 

7 

3 

F 

V 

[|  : 

1; 

>  i 

3  2 

47 

7  11 

i  ^ 

23i 

?  : 

5  ; 

7  i 

?  3 

I 

N 

C  0  1VL 

INC  INC 


INCOMPOSITS. 
Tab.  XXX. 


580 

581 

$82 

583 

584 

585 

586587 

588 

585 

59c 

159] 

159: 

59: 

59' 

59. 

559 

759 

3  599 

01 

03 

o  7 
09 

3i 

11 

19 

7 

3 

97 

3 

P 

II 

3 

P 

3 

*73 

7 

199 

P 

3 

P 

3 

13 

19 

3 

41 

3 

P 

P 

103 

29 

1  ^ 

3 

47 

3 

7 

127 

3 

7 

3 

F 

f 

F 

3 

7 

3 

P 

7 

F 

3 

'1  5: 

7; 

F 

F 

J  \ 
33 

12; 

19] 

i 

7  : 

i: 

5*5; 

. 

1 

$  : 
7  ic 

7  2 

2  11 

5I22; 

: 

i 

: 

7  : 

7. 
?  1 

?  1 

7  3 

9  37 

3 

P|r39 

11 

13 

l7 

l9 

0 

75 

P 

3 

X3 

P 

3 

89 

3 

P 

23 

P 

7 

3 

P 

3 

29 

P 

3 

P 

3 

P 

7 

!65 

139 

3 

P 

3 

11 

*  P 
3 
7i 

3 

13 

7 

P 

11 

3 

P 

3 

151 

23 

103 

1 1 
131 

3 

F 

3 

7 

F 

3 

1 1 

3 

P 

3 

7 

3 

13 

P 

31 

F 

3 

7 

3 

P 

7 

r 

23 

3 

u 

F 

P 

; 

F 

3 

53 

I 

5 

F 

3 

)  2C 

21] 

>  7 

11 

1  2 
t  i: 

r  ; 

41 

)  l8l 

J  3 

3 

21 

25 

27 

29 

3i 

33 

37 

39 

x7 

3 

P 

3 

P 

131 

7 

127 

7 

13 

37 

P 

3 

61 

3 

47 

3 

11 

3 

P 

P 

3 

'*7 

3 

11 

37 

P 

7 

3 

43 

3 

107 

3^ 

3 

23 

D 

3 

1 

% 

F 

F 

67 

P 

3 

F 

3 

7 

F 

3 

7 

3 

137 

11 

41 

79 

3 

7 

3 

67 

7 

3 

13 

3 

P 

109 

P 

P 

3 

F 

3 

P 

I63 

3 

29 

3 

P 

31 

7 

P 

P 

3 

P 

3 

7 

11 

P 

227 

3 

7i 

3 

P 

11 

3 

P 

3 

P 

*7 

191 

7 

P 

3 

x7 

3 

31 

7 

3 

17 

3 

*3 

3 

43 

29 

0 

x3 

3 

161 

P 

37 

P 

3 

P 

3 

7 

103 

3 

7 

3 

59 

37 

29 

P 

3 

7 

3 

23 

7 

3 

31 

3 

*9 

P 

53 

*3 

3 

73 

3 

11 

4i 

43 

47 

49 

3 

P 

3 

P 

53 

3 

P 

3 

139 

P 

7 

31 

4i 

19 

P 

3 

211 

5 

7 

P 

12? 

P 

3 

*3 

0 

223 

P 

3 

13 

3 

29 

19 

83 

7 

3 

P 

3 

1 1 

17 

3 

r37 

3 

P 

7 

11 

P 

3 

P 

3 

l79 

P 

3 

l7 

3 

P 

P 

P 

13 

3 

11 

3 

7 

*9 

3 

7 

3 

11 

P 

P 

149 

-  s 

■ 

3 

7 

3 

97 

7 

3 

151 

3 

5i 

53 

57 

59 

7 

3 

P 

3 

P 

P 

11 

19 

3 

13 

3 

17 

23 

3 

13 

3 

P 

P 

7 

53 

3 

11 

3 

31 

89 

3 

P 

3 

7 

4i 

P 

67 

3 

229 

3 

7i 

^7 

3 

x9 

3 

P 

P 

73 

7 

3 

149 

3 

P 

x93 

3 

11 

3 

P 

7 

P 

P 

3 

P 

3 

37 

x7 

3 

P 

3 

P 

11 

*3 

P 

i 

3 

P 

3 

7 

11 

3 

7 

3 

P 

167 

P 

17 

61 

63 

67 

69 

P 

3i 

P 
1 1 

3 

7 

3 

P 

7 

3 

1 1 

3 

17 

p 

s 

3 

l7 

3 

59 

1 57 
3 
P 
3 

P 

11 

7 

*3 

3 

P 

3 

17 

11 

3 

37 

3 

7 

P 

P 

109 

0 

? 

P 

3 

P 

67 

3 

P 

3 

*9 

P 

13 

7 

3 

23 

3 

P 

97 

3 

P 

3 

P 

7 

P 

71 

3 

P 

3 

P 

13 

3 

59 

3 

31 

P 

131 

19 

3 

61 

3 

7 

71 

73 

77 

79 

3 

P 

3 

7 

P 

3 

7 

3 

P 

l9 

101 

13 

3 

7 

3 

Pi 

n 

J 

3 

P 

3 

37 

P 

19 

P 

3 

23 

3 

P 

P 

3 

53 

3 

17 

113 

/ 

97 

3 

17 

3 

P 

*3 

3 

61 

3 

l9 

3 

P 

3 

7 

47 

*7 

23 

3 

P 

3 

11 

13 

3 

P 

3 

P 

P 
1 1 

7 

3 

41 

3 

x3 

p 

3 

8  3 
3 

P 

7 

23 

P 

3 

11 

3 

P 

P 

3 

37 

3 

81 

83 

87 

89 

241 

3 

29 

3 

73 

83 

3 1 
P 

3 

167 

0 

0 

7 

79! 

3 

7 

3 

P 

233 

1 1 

2  3 

3 

7 

3 

41 

7 

3 

P 

3 

^9 

P 

79 

P 

43 

29 

P 

P 

3 

11 

3 

P 

11 

P 

7 

37 

3 

P 

3 

13 

P 

3 

101 

3 

7 

•43 

P 

11 

3 

P 

3 

P| 

3 

x7 

3 

l9 

P 

3 

11 

0 

5 

37 

13] 

17 

7 

3* 

[91 

3 

*7 

233 

3 

P- 

3- 

P 

7 

223 

239 

91 

93 

97 

99 

11 

7 

13 

p 

3 

P 

r\ 

0 

P 

7i 

3 

97 

3 

P 

P 

23 

11 

3 

29 

3 

7 

13 

3 

7 

3 

3 

7 

3 

X3 

7 

3 

P 

3 

P 

11 

P 

4i 

3 

P 

3 

113 

1  ii 

3 

P 

3 

211 

13 

7 

*9 

41 

3 

P 

3)i 

7 

23 

6 1 
[07 

3 

P 

3 

P 

P 

31 

P 

3 

13 

roi 

89 

7 

3 

T7 

3 

P 

I  N  C  0  M- 

INCOMPOSlTS. 
Tab.  XXXIII. 


- 

640(641 

642 

643 

^44j6451<54^,^47)<54s 

'649 

650651 

<^52^53p54 

1-655 

^5^57^5^659 

OI 

7 

3 

*9 

P 

3 

53 

F 

3 

11 

P 

3 

F 

>  r  13 

•  3 

l? 

!.  F 

)  2C 

?  3 

°3 

29 

13 

3 

P 

P 

>:  3 

7 

89 

3 

41 

P 

3 

P 

7 

3 

3< 

1/ 

'  3 

23 

59 

07 

P 

3 

11 

107 

3 

2  51 

23 

3 

229 

47 

3 

7 

19  7 

F 

)  13 

3 

p 

7 

r  3 

°9 

11 

P 

3 

7 

29 

3 

F 

p 

3 

13 

7 

3 

61 

F 

3 

109 

P 

3 

F 

(  I7i 

11 

3 

61 

7 

3 

41 

3i 

•  3*163 

P 

8 

P 

1 

P 

3 

241 

r49 

3 

7 

23 

3 

19 

l3 

P 

3 

1 57 

73 

3 

P 

P 

3 

7 

<39 

3 

T9 

P 

3 

P 

7 

3 

P 

11 

3 

*7 

3 

97 

p 

3 

37 

149 

3 

p 

P 

3 

79 

*3 

3 

7 

I  I 

'  3 

P 

P 

3 

29 

1 9 

P 

3 

149 

P 

0 

d 

7 

19 

3 

53 

P 

3 

P 

7 

3 

P 

P 

3 

P 

13 

8 

21 

73 

37 

3 

131 

7 

P 

61 

3 

P 

11 

3 

13 

s? 

3 

P 

21 1 

3 

7 

P 

23 

•  3 

P 

P 

3 

23 

H3 

3 

59 

11 

3 

7 

P 

3 

P 

P 

3 

<37 

7 

3 

11 

27 

43 

7 

3 

P 

il 

3 

P 

13 

3 

P 

P 

3 

l9 

P 

3 

7 

29 

3 

P 

P 

29 

3 

13 

11 

3 

r9 

*73 

3 

7 

241 

3 

P 

P 

3 

---  v  - 

1 1 

7 

3 

p 

P 

3 

p 

11 

3 

P 

23 

3 

47 

3 

*3 

29 

3 

11 

37 

3 

59 

• 

l9 

3 

P 

P 

3 

33 

P 

59 

3 

P 

P 

3 

P 

J9 

3 

11 

P 

3 

7 

79 

3 

13 

P 

3 

43 

7 

37 

P 

3 

P 

7 

3 

.11 

109 

3 

23 

P 

3 

53 

89 

0 

P 

P 

3 

7 

P 

0 

5 

39 

*7 

3* 

3 

11 

P 

0 

3 

37 

4i 

3 

7 

I3 

3 

P 

223 

3 

P 

7 

3 

p|233 

41 

3 

7 

227 

0 

13 

233 

3 

IOI 

7 

3 

1 93 

P 

0 

D 

*9 

3< 

3 

4i 

13 

3 

23 

43 

7 

3 

17 

37 

3 

19 

127 

3 

61 

IOI 

2 

-j 

13 

53 

3 

7 

P 

3 

29 

P 

3 

47 

3 

23 

4^ 

1 3 

*7 

7 

3 

P 

19 

3 

2  9 

P 

•  3 

IOI 

P 

3 

P 

11 

3 

7 

49 

19 

3 

47 

229 

3 

17 

13 

3 

P 

107 

3 

7 

7i 

3 

P 

1 1 

3 

37 

7 

3 

5i 

13 

P 

3 

7 

P 

3 

l7 

73 

3 

P 

7 

3 

23 

11 

3 

P 

P 

3 

P 

P 

53 

3 

P 

7 

3 

P 

P 

3 

13 

P 

3 

P 

11 

3 

P 

29 

6 

7 

47 

3 

IOI 

57 

7 

P 

3 

J39 

43 

3 

l9 

7 

O 

D 

17 

67 

3 

P 

P 

3 

P 

P 

3 

1 1 

P 

59 

3 

83 

*3 

3|  73 

n 

3 

31 

79 

3 

17 

23 

0 

2 

7 

67 

3 

11 

l9 

3 

7i 

61 

2  9 

3 

r79 

I  I 

3 

7 

P 

3 

37 

I3 

3 

17 

7 

3 

163 

11 

53 

3 

P 

67 

3 

63 

P 

1 1 

3 

13 

7 

3 

P 

P 

3 

167 

P 

3 

11 

3 

P 

13 

O 

0 

1 

P 

67 

P 

3 

7 

<9* 

3 

P 

P 

3 

1 1 

7 

3 

P 

P 

3 

17 

J73 

3 

P 

3 

69 

79 

7 

3 

59 

23 

3 

11 

239 

3 

P 

31 

3 

P 

1 3L 

3 

7 

97 

3 

199 

4i 

7i 

3 

P 

P 

3 

11 

13 

3 

7 

P 

3 

P 

P 

3 

P 

7 

0 

0 

17 

89 

3 

37 

73 

17 

3 

11 

P 

3 

3l 

7 

3 

29 

43 

3 

p 

13 

3 

233 

23 

3 

17 

l9 

3 

77 

3 

29 

17 

3 

7 

P 

3211 

P 

3 

59 

7 

3 

l3 

4i 

3 

P 

P 

3 

l7 

79 

139 

3 

p 

7 

3 

P 

P 

3 

P 

181 

0 

P 

29 

3 

3 

•  *  .. 

P 

3 

7 

11 

.  3 

81 

P 

13 

3 

P 

17 

3 

71 

P 

3 

7 

<5< 

3 

97 

P 

3 

P 

7 

3 

P 

P 

8? 

3 

7 

P 

3 

P 

17 

3 

p 

7 

3 

37 

p 

3 

151 

11 

3 

19 

157 

3 

P 

87 

19 

P 

3 

3i 

59 

3 

7 

*7 

3 

13 

11 

3 

p 

7 

3 

p 

P 

3 

41 

*9 

89 

3 

p 

53 

3 

P 

7 

3 

67 

1 1 

3 

p 

19 

3 

23 

43 

3 

13 

t 

P 

3 

7 

91 

P 

3: 

*39 

19 

3 

P 

11 

3 

P 

17 

3 

7 

109 

3 

79 

1 07 

-  3 

11 

7 

3 

93 

l07 

23 

3 

7 

11 

3 

p 

P 

3 

103 

7 

3 

P 

p 

11 

179 

3 

I3I 

p 

97 

11 

3i 

[1 3 

71 

3 

13 

3i 

3 

7 

p 

3 

11 

17 

3 

P 

7 

3 

19 

V  13 

3 

99 

7 

43 

3 

P 

13 

3i 

23 

7 

3 

11 

p 

3 

13 

17 

3 

P 

F 

3 

f 

31 

Nnn  2  INCOM- 


I 


/ 


i  n  6 


I  N  C 


INCOMPOS  ITS. 
Tab.  XXXYII. 


V 


72c 

721 

722 

723 

724 

725 

726 

727 

728,729 

73 0 

731 

732733 

734 

735 

736 

737 

73S 

739 

01 

85 

lP 

3 

17 

7 

3 

79 

P 

3 

p 

37 

3 

7i 

23 

3 

3i 

11 

3 

■ 

7 

.67 

03 

3 

q  p 

103 

3 

17 

P 

3 

23 

47 

3 

7 

4i 

3 

P 

11 

3 

-S9 

7 

J 

163 

07 

13 

^  7 

;  3 

p 

61 

3 

17 

P 

3 

P 

11 

3 

19 

13 

3 

7 

,  p 

3 

23 

P 

09 

'3 

■3  P 

163 

3 

1 9 

3i 

3 

7 

11 

3 

P 

29 

3 

P 

7 

3 

p 

P 

3 

11 

II 

107 

C  3 

i“  P 

1 67 

3 

59 

7 

3 

17 

p 

3 

”3 

179 

3 

13 

1 9 

3 

11 

31 

;  3 

13 

23 

37 

3 

P 

11 

3 

P 

19 

3 

*7 

P 

3 

7 

167 

3 

11 

*  P 

3 

223 

7 

17 

11 

3 

257 

7 

3 

127 

P 

3 

P 

13 

3 

11 

2 11 

3 

P 

P 

,  3 

7 

97 

3 

19 

P 

4i 

K  3 

13 

139 

3 

101 

p 

3 

7 

P 

3 

J7|r57 

3 

37 

7 

3 

P 

r93 

21 

•  3 

7 

p 

3 

P 

47 

3 

11 

7 

3 

13 

P 

3 

17 

p 

3 

83 

p 

3 

29 

23 

7 

3 

P 

3i 

3 

11 

p 

3 

P 

p 

3 

S3 

37 

3 

7 

P 

3 

!3 

p 

,  .3 

27 

3 

M 

P 

3 

23 

7 

3 

P 

19 

3 

103 

P 

:  3 

p 

101 

3 

1 7 

p 

:  3 

h  7 

29 

17 

«  e**1 

?  3 

P 

151 

3 

29 

59 

3 

67^33 

3 

7 

13 

3 

97 

p 

3 

1 7 

7 

<  3 

31 

p 

>17 

r  3 

7 

P 

3 

13 

257 

3 

p 

7 

3 

67 

p 

3 

23 

29 

3 

*7 

. 

11 

33 

3 

53 

7 

3 

113 

P 

3 

P 

l73 

3 

199 

p 

3 

13 

P 

3 

7 

11 

3 

17 

37 

7 

13 

3 

p 

17 

3 

*9 

7 

3 

P 

P 

3 

Pi 

1 1 

3 

I5I 

P 

3 

47 

107 

39 

3 

P 

29 

3 

107 

17 

3 

P 

13 

3 

p 

11 

3i 

7 

23 

3 

211 

19 

-  3 

P 

41 

61 

!  3 

13 

P 

3 

7 

17 

3 

23 

11 

3 

P 

7 

3 

271 

13 

3 

37 

41 

3 

43 

p 

1 9 

3 

i  73 

7 

3 

P 

11 

3 

13 

P 

3 

p 

7* 

3 

251 

P 

3 

7 

P 

47 

p 

3 

!  7 

1 11 

3 

p 

P 

3 

97 

7 

3 

193 

89 

3 

11 

P 

3 

29 

P 

3 

49 

109 

7 

3 

7i 

13 

3 

P 

r 

23 

3 

p 

17 

3 

1 1 

41 

0 

D 

7 

47 

3 

P 

73 

5i 

3 

■ 

23 

n 

!  P 

3 

53 

P 

3 

7 

263 

3 

11 

13 

3 

P 

7 

3 

P 

P 

3 

p 

53 

*p 

3 

P 

P 

3 

13 

7 

3 

11 

P 

3 

191 

%7 

3 

p 

P 

3 

131 

13 

3 

57 

3 

59 

x9 

*  3 

7 

37 

3 

3i 

4i 

3 

43 

7 

3 

109 

17 

3 

73 

P 

3 

13 

59 

13 

3 

II 

7 

3 

>  P 

113 

3 

P 

i  P 

3 

H9 

P 

3 

P 

l7 

3 

7 

P 

3 

61 

11 

P 

j;3 

269 

P 

3 

p 

13 

3 

7 

P 

3 

61 

p 

3 

p 

7 

3 

-33 

p 

^3 

3 

7 

1 27 

3 

233 

149 

3 

P 

7 

3 

P 

23 

3 

P 

l3 

3 

*9 

1 7 

3 

37 

* 7 

19 

p 

•  3 

p 

P 

0 

d 

1  7 

P 

3 

131 

3i 

3 

4i 

7 

3 

r3 

II 

3 

p 

17 

69 

3 

p 

p 

3 

p 

7 

3 

53 

p 

3 

89 

19 

3 

P 

1 1 

3 

23 

7i 

3 

7 

71 

97 

3 

p 

13 

3 

3i 

P 

3 

p 

43 

3 

7 

11 

3 

p 

p 

3 

p 

7 

3 

73 

p 

p 

3 

7 

23 

3 

p 

61 

3 

P 

7 

3 

47 

239 

3 

29 

p 

3 

3i 

p 

77 

p 

3 

p 

157 

3 

p 

11 

3 

7 

P 

3 

13 

p 

3 

p 

7 

3 

11 

p 

3 

79 

7 

89 

3 

p 

11 

3 

P 

7 

3 

19 

P 

3 

127 

p 

3 

11 

p 

3 

13 

2  9 

81 

3 

19 

11 

3 

p 

181 

0 

73 

3i 

3 

107 

P 

3 

7 

197 

3 

P 

89 

3 

167 

83 

11 

3 

41 

p 

3 

7 

13 

3 

P 

59 

3 

11 

7 

3 

p 

p 

3 

P 

P 

3 

87 

3 

37 

P 

3 

173 

29 

3 

11 

23 

3 

7 

163 

3 

p 

43 

3 

3i 

7 

3 

241 

89 

p 

3 

7 

191 

3 

11 

p 

3 

p 

7 

3 

p 

S3 

3 

13 

P 

3 

113 

37 

3 

9« 

P 

7 

3 

11 

7l 

3 

157 

83 

3 

47 

p 

3 

p 

79 

3 

7 

59 

3 

r9 

23 

93 

3 

11 

13 

3 

P 

229 

3 

7 

P 

3 

19 

53 

3 

23 

7 

3 

P 

109 

3 

6* 

97 

17 

23 

3 

13 

P 

3 

139 

p 

0 

2 

p 

67 

3 

7 

19 

3 

P 

13 

3 

P 

1 

99 

3 

l7 

i97 

!  3 

7 

1 9 

3 

43 

269 

3 

13 

7 

3 

29 

67 

3 

p 

11 

3 

p 

I  N  C  O  M- 


INC  INC 

INCOMPOSITS. 


Tab.  XLI. 


8  00*80 1 

802 

00 

0 

^r 

O 

00 

805 

806 

807 

80s 

809 

81c 

8 1 1 

812813 
i  J 

814 

\  ^ 
OO 

816 

817 

818 

819 

OI 

3 

7 

11 

3 

37 

79 

3 

P 

7 

3 

P 

P 

3 

!  11 

j 

P 

3 

13 

p 

3 

— — 1 

P 

03 

7 

3 

139 

13 1 

3 

19 

P 

3 

P 

17 

3 

1 1 

P 

3 

7 

r49 

3 

P 

179 

3 

°7 

3 

P 

•.  p 

3 

P 

7 

n 

0 

11 

19 

3 

59 

13 

3 

p 

127 

3 

79 

P 

3 

7 

09 

r9 

3 

P 

P 

3 

11 

149 

3 

P 

P 

<< 

3 

7 

l7 

3 

P 

P 

3 

TCI 

7 

3 

11 

29 

P 

3 

7 

I9I 

3 

P 

43 

3 

p 

7 

3 

13 

l7 

3 

37 

P 

3 

23 

IOI 

x3 

3 

11 

7 

3 

97 

P 

3 

P 

211 

0 

2 

p 

29 

3 

31 

17 

3 

7 

41 

3 

13 

17 

7 

1 13 

3 

P 

29 

3 

19 

7 

3 

P 

p 

3 

241233 

3 

P 

17 

3 

P 

11 

19 

3 

13 

97 

3 

r37 

73 

3 

53 

P 

3 

P 

P 

3 

7 

13 

3 

p 

11 

3 

p 

2  j 

P 

3 

P 

3i 

3 

7 

P 

3 

*3 

19 

3 

23 

7 

0 

D 

p 

11 

3 

7i 

*7 

;  $ 

23 

43 

l9 

3 

47 

7 

d 

37 

89 

3 

P 

P 

3 

p 

II 

3 

13 

3i 

3 

7 

;I7 

27 

79 

3 

7 

13 

3 

p 

P 

3 

131 

7 

3 

3i 

43 

3 

107 

P 

3 

P 

47 

3 

29 

191 

7 

3 

.  P 

P 

3 

P 

ii 

3 

P 

13 

3 

29 

167 

3 

7 

P 

3 

ii 

p 

0 

2 

227 

p 

3 

x3 

11 

3 

7 

P 

3 

P 

P 

3 

P 

7 

3 

11 

13 

3 

P 

33 

163 

3 

P 

11 

0 

5 

29 

7 

3 

P 

P 

3 

*3 

P 

3 

11 

P 

3 

37 

x9 

3 

37 

3 

127 

19 

3 

7 

P 

3 

P 

229 

3 

11 

7 

3 

163 

31 

3 

P 

.  P 

3 

p 

39 

P 

3 

P 

7 

3 

43 

13 

3 

11 

29 

3 

41 

P 

3 

P 

67 

3 

7 

p 

5 

41 

i3 

P 

3 

P 

257 

3 

11 

263 

3 

7 

P 

3 

*37 

13 

3 

73 

7 

3 

223 

67 

43 

3 

I  * 

7 

29 

3 

11 

239 

3 

*3 

7 

3 

P 

53 

3 

P 

23 

3 

19 

43 

3 

p 

47 

1 1 

P 

3 

P 

P 

3 

/ 

P 

3 

61 

p 

3 

113 

7 

3 

P 

P 

0 

0 

P 

19 

49 

3 

P 

13 

3 

P 

7 

3 

P 

P 

3 

p 

19 

3 

P 

79 

3 

p 

P 

3 

j  • 

7 

5i 

l  p 

3 

P 

19 

3 

109 

P 

3 

233 

13 

3 

7 

3i 

3 

47 

P 

3 

29 

7 

3 

53 

!  17 

P 

3 

7 

43 

3 

59 

23 

3 

P 

7 

3 

193 

P 

3 

P 

11 

3 

P 

p 

57 

!223 

3 

l7 

107 

3 

P 

P 

3 

7 

73 

3 

P 

1  j 

3 

P 

7 

3 

13 

23 

* 

3 

59 

7 

1L 

3 

17 

61 

3 

79 

7 

3 

19 

ii 

3 

23 

p 

3 

p 

37 

3 

109 

4i 

61 

3 

19 

83 

3 

17 

17 

3 

p 

11 

3 

r 

105 

277 

3 

7 

29 

r\ 

6 

127 

P 

3 

11 

63 

23 

3 

P 

P 

3 

'  7i 

11 

3 

P 

P 

3 

P 

7 

3 

P 

P 

3 

11 

71 

^7 

3 

P 

1 1 

3 

^7 

p 

3 

r7 

[93 

3 

7 

23 

3 

11 

41 

3 

P 

7 

3 

3 

P 

69 

11 

3 

7 

P 

3 

23! 

P 

3 

*7 

7 

3 

11 

181 

3 

257 

p 

3 

~  p 

p 

r 

3 

7i 

P 

7 

3 

179 

p 

3 

P 

37 

3 

11 

p 

3 

67 

p 

3 

7 

P 

«•*» 

!9 

p 

73 

3 

p 

p 

0 

0 

P 

1 97 

0 

2 

7 

ii 

3 

17 

P 

3 

P 

7 

3 

23 

P 

3 

p 

77 

P 

P 

3 

11 

23 

0 

D 

P 

P 

3 

x3 

P 

3 

7 

r9 

3 

29 

P 

3 

41 

* 

7 

79 

3 

1 1 

p 

3 

7 

x9 

3 

P 

3 1 

3 

89 

7 

3 

17 

59 

3 

13 

53 

3 

73 

Si 

r\ 

73 

3 

43 

7 

3 

61 

P 

3 

29 

47 

3 

p 

P 

3 

17 

23 

3 

7 

37 

3 

83 

53 

181 

3 

31 

13 

3 

P 

p 

3 

7 

p 

3 

P 

97 

3 

1 7 

7 

0 

P 

II 

87 

7 

3 

p 

P 

3 

13 

P 

3 

47 

109 

3 

J9 

29 

3 

7 

11 

3 

17 

13 

3 

.89 

283 

17 

3 

l9 

P 

3 

7 

p 

3 

p 

131 

3 

13 

7 

3 

83 

p 

3 

*7 

163 

9i 

3 

p 

17 

3 

p 

7 

3 

l73 

23 

3 

83 

1 1 

2 

199 

*9 

3 

‘5i 

89 

3 

7 

93 

13 

3 

23 

17 

3 

83 

19 

3 

4' 

11 

3 

7 

p 

227 

139 

r 

5 

263 

7 

3 

97 

3 

*3 

7 

3 

id 

1 1 

3 

43 

P 

3 

p 

p 

3 

23 

13 

3 

/ 

r57 

3 

167 

99 

f73 

3 

59 

1 1 

3 

p 

17 

-  3 

7 

107 

3 

P 

3 

11 

7 

3 

P 

l  3 

incom. 


INC  INC 


I  N  C  O  M  P  O  S  I  TVS. 

jf  f  - 

Tab.  XLII. 


820 

821 

822 

00 

KJ 

;  uo 

824 

825 

826 

ts 

OO 

828 

829 

83c 

>831 

832|83! 

834 

F835 

83^ 

;83; 

>338 

1839 

OJ 

43 

0 

7 

P 

3 

l7 

p 

3 

31 

7 

t  3 

p 

IC 

>  3 

F 

)  II 

1 

}  47 

3 

03 

P 

7 

3 

13 

■*9 

3 

17 

191 

3 

p 

p 

3 

F 

)  11 

7 

t  jo  ' 

>  i8j 

p 

07 

p 

3 

p 

P 

3 

p 

7 

3 

17 

11 

3 

1  41 

F 

>  5 

H  F 

)  113 

£ 

}  ifi 

*  43 

3 

09 

p 

47 

3 

53 

i  4 

23 

3 

p 

11 

3 

17 

P 

3 

7 

!p 

J  <; 

r  37 

In  f 

>  : 

n 

7 

II 

3 

*57 

229 

3 

7 

1 1 

3 

107 

p 

3 

17 

7 

F 

23C 

t -  3 

in 

9/ 

?  3 

p 

13 

p 

3 

l9 

7 

3 

109 

p 

3 

p 

p 

3 

*7 

13 

.3 

II 

23 

•  5 

!  7 

F 

3 

17 

3 

7 

P 

••  3 

73 

l9 

8 

181 

7 

d 

1 1 

P 

3 

13 

F 

3 

1  F 

F 

>  3 

3i 

l9 

7 

3 

P 

263 

3 

1 79 

P 

3 

11 

283 

0 

3 

|:43 

P 

3 

7 

47 

3 

F 

79 

3 

21 

P 

13 

3 

191 

p 

3 

7 

P 

3 

1 

IOI 

61 

1 

3 

F 

7  7 

3 

17 

P 

3 

109 

/  j 

P 

s? 

3 

4i 

p 

3 

11 

7 

3 

P 

1 3 

3 

P 

IOI 

3 

97 

;  p 

3 

17 

29 

3 

7 

27 

11 

17 

3 

7 

139 

3 

53 

P 

0 

D 

*3 

7 

3 

F 

no  3 

0 

0 

101 

241 

3 

17 

23 

79 

1 

...  3 

P 

7 

3 

31 

P 

3 

:  P 

”3 

3 

*  — 

79 

97 

3 

23 

19 

3 

7 

IOI 

3 

17 

1 

3} 

p 

3 

,■  p 

ll7 

3 

P 

19 

3 

7lI27 

3 

59 

P 

3 

p 

7 

3 

3i 

a  1 

3 

33 

7 

23 

3 

281 

13 

3 

P 

7 

3 

;2  3  9 

43 

3 

P 

167 

3 

103 

1 1 

3 

p 

p 

37 

P 

3 

P 

137 

3 

7 

*7 

3 

p 

l97 

3 

P 

7 

3 

p 

P 

.3 

P 

'*3 

3 

39 

P 

p 

3 

P 

7 

3 

23 

3 

P 

1 1 

3 

*3 

P 

3 

i39 

P 

3 

7 

p 

41 

3 

P 

P 

3 

19 

59 

3 

97 

1 1 

3 

7 

7i 

3 

P 

181 

3 

P 

7 

3 

11 

43 

13 

3 

7 

67 

3 

1 97 

11 

.  3 

37 

7 

3 

29 

P 

3 

p 

19 

3 

11 

p 

3 

47 

3 

13 

11 

3 

29 

23 

3 

7 

p 

■  3 

p 

17 

3 

11 

<j  7 

3 

233 

83 

*  3 

127 

49 

1 1 

: 

3 

233 

P 

3 

P 

7 

.  -3 

13 

109 

;  3 

11 

*7 

3 

p 

29 

3 

89 

191 

3 

5i 

1  p 

113 

3 

P 

4i 

3 

P 

&3 

3 

11 

53 

3 

fe  7 

*7 

3 

13 

23 

1 

3 

71 

7 

53 

3 

P 

83 

3 

7 

3i 

3 

11 

29 

3 

23 

7 

3 

<19 

;I7 

3 

P 

6 1 

3 

37 

57 

3i 

29 

3 

11 

P 

3 

p 

P 

5 

7 

;J3 

3 

P 

P 

r  3 

P 

•7 

ic  3 

1 

p 

59 

59 

3 

7 

43 

3 

*3 

P 

3 

P 

7 

3 

P 

r37 

3 

31 

V 

3 

2  69 

!  I3 

3 

ri3 

61 

7 

3 

P 

P 

3 

P 

131 

3 

4i 

N 

23 

•  3 

13 

i'39 

3 

7 

P 

3 

P 

17 

3 

^3 

137 

P 

3 

23 

P 

3 

7 

P 

3 

P 

P 

0 

3 

53 

■  7 

3 

P 

P 

:  3 

13 

11 

67 

P 

1  r 

1'  3 

,  p 

3 1 

0 

p 

13 

3 

173163 

.3 

7 

P 

19 

1 1 

3 

2 1 1 

-  7 

3 

69 

\  £ 

13 

1 1 

1 — 

V7 

3 

7 

P 

3 

19 

37 

31 

29 

:  J7 

3 

P 

H 

3 

193 

31 

3 

P 

P 

7i 

3 

pp 

7 

3 

P 

P 

3 

13 

79 

3 

;  P 

11 

3 

363 

;  P 

3 

7 

19 

i  3 

rai 

73 

P 

3 

■29 

P 

3 

7i 

47 

3 

7 

11 

3 

31 

P 

\v3 

!3 

7 

3 

•i  P 

p 

!  3 

7.7 

'  -3 

37 

!>3 

3 

67 

11 

3 

23 

*79 

i3 

P 

P 

3 

?  7 

P 

3 

V11 

1  P 

■I  3 

79 

79- 

211 

•  P 

11 

3 

7 

29 

«  3 

67 

*3 

3 

223 

7 

*3 

II 

P 

3 

199 

37 

3 

81 

79 

11 

3 

r3 

7 

3 

89 

t  P 

3 

P 

251 

3 

;II 

*99 

-  3 

19 

$3  ; 

3 

7 

[37 

£3 

j„  3 

p 

107 

:i3 

P 

269 

3 

!9 

P 

3 

7 

193 

3 

;  P 

31 

3 

$7 

1  7 

3 

Pi 

^7 

;  23 

7 

3 

p 

P 

3 

ij 

P 

0 

5 

31 

vi  9 

D 

37 

61 

3 

7 

53 

-  3.1 

[49 

P 

89 

!  r  -  • 

p 

19 

1 

'3 

-11 

13 

.3 

7 

P 

3 

?  P 

41 

3 

P 

7 

0 

D 

P 

3 

47 

91 

I.03 

3 

— 1 

11 

;47 

3 

P 

7  / 

3 

P 

37 

3 

23 

13 

,  3 

29 

P 

p 

P 

3 

93 

I  I 

p 

v3 

p 

P 

3 

1 3 

P 

3 

149 

P 

3 

1 7 

89 

31 

r  79  1 

27  i 

-  3! 

43 

7 

97. 

53 

3 

17 

7 

3 

*5* 

4i 

3 

19 

P 

3 

2  71 

31 

3 

P 

P 

.  3 

7 

11 

3 

99 

19 

, 

13 

( 

3 

17 

P 

3 

,  p 

pl 

3 

7 

23 

3 

P 

1  P 

0 

4i 

:c7 

3 

53 

19 

^ - - f 


I  N  C  O  M- 


INC  INC 


INCOMPOSITS. 
Tab.  XL1V. 


86o'86r862‘ 

36  6*36-7 

m 

3^870 

871 

872873 

874875876 

'877 

60 

'"4 

rr>  i 

'879 

Cl 

3 

29 

p 

3 

7 

p 

3 

277 

1 1 

3 

r9 

7 

3 

67 

71 

3 

J7 

F 

>  3 

11 

03 

17 

3 

*3 

7 

3 

23 

1 1 

3 

6l 

43 

3 

p 

29 

3 

P 

1  13 

3 

7 

F 

>  3 

07 

3 

7 

11 

3 

7r 

19 

3 

3i 

7 

3 

167 

p 

3 

11 

P 

3 

13 

229 

•  3 

17 

09 

7 

3 

p 

17 

3 

P 

257 

3 

47 

233 

3 

11 

37 

3 

7 

P 

3 

x39 

277 

3 

11 

p1, 

P 

3 

P 

13 

3 

7 

P 

3 

11 

p 

3 

P 

7 

,3 

p 

79 

3 

F 

p 

13 

3 

P 

73 

3 

p 

7 

3 

11 

P 

3 

P 

J3 

3 

p 

61 

3 

P 

239 

3 

7 

l7 

p 

P 

3 

7 

103 

3 

37 

17 

3 

23 

7 

3 

13 

P 

3 

P 

41 

3 

,137 

P 

1 9 

3! 

1 1 

7 

3 

89 

24J 

3 

P 

17 

3 

*73 

P 

3 

29 

19 

3 

7 

P 

3 

13 

21 

*3 

3 

1 5 1 

37 

3 

3i 

19 

3 

7 

17 

3 

P 

P 

.  3 

P 

7 

3 

*  P 

53 

3 

23 

7 

71 

3 

P 

P 

3 

29 

7 

3 

P 

17 

3 

P 

P 

3 

P 

P 

3 

3i 

11 

27 

P 

3 

23 

*73 

3 

7 

P 

3 

13 

P 

3 

151 

7 

3 

P 

1 1 

3 

37 

7i 

3 

29 

P 

4? 

3 

l3l 

7 

3 

P 

P 

3 

P 

29 

3 

J9 

11 

3 

13 

P 

3 

7 

23 

3* 

3 

P 

53 

3 

J9 

P 

3 

43 

3i 

3 

7 

11 

3 

23 

17 

3 

p 

7 

3 

p 

33 

227 

3 

7 

J3 

3 

P 

41 

3 

7l 

7 

3 

P 

83 

3 

P 

*7 

3 

59 

p 

3 

37 

3 

P 

83 

3 

13 

1 1 

3 

7 

P 

3 

P 

79 

3 

P 

7 

3 

11 

13 

3 

47 

39 

97 

3 

P 

1 1 

3 

P 

7 

5 

37 

P 

3 

13 

23 

3 

1 1 

P 

3 

P 

17 

3 

4i 

139 

|« 

3 

P 

P 

3 

23 

127 

3 

227 

P 

3 

7 

167, 

3 

P 

P 

3 

13 

7 

43 

3 

p 

P 

3 

7 

37 

3 

P 

P 

3 

1 1 

7 

3 

T9j 

P 

3 

p 

P 

3 

P 

47 

13277 

-  3 

79 

137 

3 

11 

22  3 

3 

7 

61 

3 

43 

T3 

3 

p 

7 

3 

107 

31 

49 

3 

7 

P 

3 

1 1 

23 

3 

r3 

7 

3 

P 

P 

3 

11 3,i  57 

3 

P 

47 

3 

37 

5i 

7 

3 

11 

P 

3 

41 

'73 

3 

P 

P 

3 

P 

P 

3 

7 

29 

3 

P 

59 

3 

53 

1 1 

101 

3 

P 

P 

3 

7 

P 

3 

89 

263 

0 

2 

P 

7 

3 

P 

23 

3 

P 

281 

57 

47 

3 

P 

P 

3 

101 

r93 

3 

P 

J3 

3 

7 

P 

3 

19 

P 

3 

1 27 

7 

3 

59 

'.41 

29 

3 

7 

31 

3 

*9 

101 

3 

P 

7 

3 

7i 

J 

3 

P 

1 1 

3 

109 

p 

61 

3 

!  P 

.  7 

3 

P 

P 

3 

53 

P 

3 

13 

43 

3 

1 99| 

1 1 

3 

7 

19 

3 

P 

63 

«9  3 

P 

67 

3 

107 

79 

3 

7 

19 

3 

101 

1 1 

3149 

7 

3 

13 

41 

3 

67 

3 

199 

281 

3 

P 

J3 

3 

P 

1 1 

3 

83 

^7 

3 

7 

47 

3 

29 

p 

3 

11  ► 

69 

P 

3 

!  r 

P 

3 

7 

1 1 

3 

P 

P 

3 

6 1 

7 

3 

23 

67 

3 

11 

P 

3 

71 

1 7 

P 

3 

P 

7 

3 

13 

P 

3 

29 

P 

3 

*97 

4r 

3 

11 

P 

3 

7 

13 

73 

3 

17 

ii 

3 

43 

P 

3 

19 

109 

3 

7 

r79 

3 

11 

P 

3 

73 

7 

3 

P 

77 

P 

7 

3 

17 

P 

3 

P 

107 

3 

1 1 

19 

3 

P 

23 

3 

7 

43 

3 

P 

P 

79 

3 

P 

19 

3 

17 

P 

3 

7 

13 

3 

3i 

P 

3 

59 

7 

3 

P 

61 

3 

97 

|8i 

59 

3 

13 

P 

3 

11 

7 

3 

283 

P 

3 

P 

P 

3 

P 

13 

J 

3 

41 

P 

3 

83 

P 

p 

3 

1 1 

l97 

3 

17 

P 

3 

13 

P 

3 

3 

P 

3 

P 

p 

3 

23 

7 

87 

3‘ 

3 

P 

7 

3 

P 

23 

3 

17 

37 

3 

P 

l9* 

3 

89 

P 

3 

7 

P 

3 

89 

19 

79 

3 

P 

13 

3 

P 

59 

3 

7 

73 

3 

4i 

3* 

3 

P 

7 

3 

17  9 

11 

91 

3 

7 

P 

n 

■  6 

P 

131 

3 

229 

7 

3 

17 

13 

3 

281 

P 

3 

P 

11 

3 

p 

93 

7 

3 

P 

19 

3 

1 3 

P 

3 

31 

79 

3 

17 

P 

3 

*■* 

/ 

11 

3 

p 

1 3 

3 

97 

3 

P 

P 

3 

67 

7 

3 

29 

113 

3 

1  j 

3 

17 

59 

0 

Pi 

p 

3 

7 

;s>9 

13 

3 

21 1 

P 

3 

P 

181 

r* 

6 

67 

1 1 

3 

7 

P 

3 

17 

251 

3! 

l9 

7 

3 

I  N  C  O  M- 


> 


'  90c 

>90 

1  90: 

I905 

01  r 

03  3 

)  r 

1  3 

73 

9  1 

5  r 

>  3 

°7  F 

>  1 

?■'  3 

7 

09  ; 

251 

t  -  7 

3 

II  f 

5  11 

% 

15  7 

9; 

7  3 

P 

.■17  pi  ? 

*  F 

37 

,?9  F 

>22; 

7  3 

r8i 

21  *  3 

I 

cb 

::  3 

23  r 

'.3 

!  7 

41 

27  3 

F 

>  P 

■■  3 

29  197 

3 

J  23 

59 

31  p 

193 

3 

103 

35  3 

r73 

1 1 

3 

.37  [79 

23 

3 

13 

39  3 

7 

■  ;p 

3 

41  7 

3 

3i 

6 1 

43  *27 

109 

3 

n  1 

47  53 

3 

P 

167 

49  ri7 

P 

3 

7i 

5i  ''3 

17 

r  'j 

7  3 

53  p 

3 

(IJ7 

P 

3 

89 

'143 

3 

59  p 

r  3 

ii3 

P 

6r  n3 

29 

1 

i-  8  1  'v 

if?  3 

P 

"  P 

3 

67  .  P 

7 

3 

23 

69  3 

37 

19 

3 

71  P 

3 

■  P 

P 

>73  P 

P 

3 

P 

77  13 

3 

1 1 

7 

79  Jr  1  * 

3i 

3 

pi; 

8:1  1  3 

7 

P 

3 

P  f  7i 

3  1 

37. 

19 

87  3 

P 

17 

3  4 

89  P 

n 

0 

p, 

*3 

INCOMPOSITS. 

T  a  b..  XLVI. 


907  908  909  9 1  o  9 1 1 9 1 2I9 1 3 


l7 


3i 


13 


1 

1 

F 

3  J 

2  ] 

p 

3  1 

P  29 

1 

7  1 

?  : 

4 

1  1 

p  ; 

5  '  P 

P  .  : 

323: 

3  3 

[ 

3  ; 

7  59 

?  3; 

7  : 

3  i] 

[  ' 

7  ; 

?  13 

/ 

J71 

•  1 

)  i 

!  p!«J 

3 

r4i 

?  - 

; 

7  io; 

>1  ' 

5195 

>  1 81 

; 

5  F 

F 

>i  3 

i 

>  F 

3 

151 

-  3 

13 

!f  F 

)  : 

3 1°3 

7 

2S 

23 

3 

15 1 

47 

r  3 

83 

3 

83 

269 

3 

7 

19 

3 

17 

' 1 37 

3 

47 

J3 

3 

23 

3 

7 

P 

3 

43 

1 1 

3 

7 

3 

17 

1 1 

3 

13 

41 

61 

11 

3 

17 

P 

3 

7 

13 

3 

7i 

139 

0 

2 

17 

J9 

P 

.41 

3 

7 

89 

3 

11 

3 

13 

7 

3 

11 

P 

3 

P 

3 

11 

43 

3 

29 

6 1 1 

3 

53 

pi 

3 

19 

P 

3 

73 

3 

pl 

13 

3 

7 

P 

P1 

239 

?  3 

23 

7 

3 

P 

3 

P 

29 

3 

13 

37 

3 

41 

7 

3 

P 

P 

3 

79  < 

V, 

'57 

23 

3 

97 

P 

3 

r7 

3 

89 1 

63 

3 

19 

7 

3 

17  * 

3 

P 

11 

3 

71 

1 

3 

P 

7 

3 

P 

P 

P 

p: 

3 

2  9 

I7I 

3 

P| 

41  11 


2 


24I 


P 16  7\  3 


31  I3\l09 
P  3  P 
3  7  P 

71  3 1  P 


1 99 


PI  131  13 
3IlI13l  31  ^9 
43  3  23  7 

83[  371  31  53 


31  71  HI  3 
7  3  P  3i 
3P5i  p  3 
I3l  3 1  89  97 


P  3 


19  7i|  31 
3  11  7 
7  31  ■  3 
3|  29163 


4i 


3fr9 1 


3  PI 
P  3  17  11 

3277263  3 

67I  31  191  7 


3 

P 

1  P 

'5  3  -4? 

67 

•f  P 

3 

7 

;  3 

II 

-  3 

iii 

*'47 

3  13 

!  p 

/  P 

3107 

41  ■  3 

197 

V 


I  tt  c  INC 

_  _ r  _  _ * _ _ 

INCOMPOSITS. 


T  a  b;  XLVII. 


9209: 

21  922 

923 

924 

925 

926 

927 

92S 

192c 

)93C 

>931 

932 

;933.934 

935 

936 

937 

938 

939 

pi 

:(;3  : 

137 

3 

P 

233 

3 

7 

P 

P 

,I57 

3 

15 

7 

3 

P 

p 

3 

P 

°3 

!fP 

3  P 

241 

3 

p 

7 

3 

17 

61 

3 

P 

11 

3 

23 

P 

3’ 

P 

19 

3 

P7 

3 

p  19 

3 

7 

p 

3 

P 

n 

3 

r7 

7 

3 

F 

p 

3 

P 

S3 

3 

11 

P9 

p 

3  13 

7 

-i  3 

79 

11 

3 

P 

53 

3 

17 

S3 

3 

29 

*3 

3 

7 

P 

1 

3 

11 

IOI 

p  3 

P 

11 

3 

37 

83 

3 

7 

281 

3 

17 

23 

3 

11 

•  7 

3 

P 

! 

P 

*3 

0 

7  ii 

3 

P 

7* 

3 

23 

7 

3 

47 

P 

3 

11 

109 

3 

*3 

3i 

! 

3 

P 

17 

19  25 

3 

P 

13 

3 

7 

P 

.3 

11 

191 

3 

3i 

7 

3 

J7 

l79 

0 

r> 

23 

19 

'19 

3 

P  P 

3 

p 

7 

3 

11 

roi 

3 

167 

*3 

.3 

p 

p 

.  3 

*7 

7 

3 

7 

2J 

»7 

3  P 

19 

1 

3 

11 

23 

i-3 

P 

P 

3 

7 

73 

3'io3 

41 

3 

17 

7 

3 

29 

23  I 

7  ■  3 

7 

29 

^7 

P 

P 

3 

43 

7 

3 

13 

P 

0 

D 

P 

251 

3 

17 

P 

\v 

*3 

3  P 

17 

3 

P 

3 

7 

P 

3 

23 

53 

3 

P 

7 

8 

19 

P 

3 

29 

7  18 

I  v 

1  i  3 

127 

\7 

j  1. 

3 

211 

7 

3 

l9 

m.  * 

4i 

3 

P 

P 

3 

P 

P 

3 

IOI 

11 

31 

3  1 

3 149 

3 

P 

*7 

3 

47 

P 

3 

31 

P 

3 

7 

13 

3 

109 

11 

3 

29 

33 

p  . 

3  P 

P 

.3 

7 

17 

3 

13 

1 99 

3 

P 

7 

3, 

233 

11 

3 

67 

E03 

3 

37 

3  1 9 

>9  ;  p 

3 

23 

37 

3 

P 

17 

3 

7 

11 

3 

P 

223 

3 

P 

7 

3 

P 

39 

31  • 

3  7 

*3 

3 

29 

P 

3 

263 

7 

3 

P 

P 

3 

41 

8^ 

0 

3 

P 

-< 

ro7 

i 

3 

41 

P 

7  3 

107 

97 

3 

P 

11 

3 

P 

*3 

3 

P 

3i 

3 

7 

29 

3 

11 

P 

43 

3 

p  P 

3 

13 

11 

3 

r7« 

227 

3 

19 

17 

3 

2  6q 

7 

3 

1 1 

l3 

3 

37 

47 

83  1 

1  3 

P 

193 

3 

P 

165 

3 

41 

P 

3 

7 

1 7 

">  1 

39 

37 

3 

13 

7 

49 

3  4 

3  29 

3 

7 

19 

3 

*37 

P 

3 

11 

7 

3: 

V7 

17 

.3 

71 ; 

241 

3 

•p 

5i 

P 

3  p 

7 

3 

p 

13 

3 

1 1 

p 

3 

p 

p 

3 

113 

3 

7 

P 

1  ,  ; 

3 

53 

13 

P  3 

P 

59 

3 

11 

P 

0 

3 

7 

P 

3 

P 

13 

0 

P 

7  - 

3 

[27 

J 

47 

57 

^7  !-■ 

3  11 

P 

3 

P 

P 

3 

P 

P 

3 

19 

P 

!  3 

7 

P 

3 

29 

17 

3 

59 

11  15 

7  3 

\p 

P 

3 

7 

23 

j '  * 

3 

P 

P' 

j  v  3 

1 79 

7 

3 

i;  P 

73 

3 

47 

;  ~ 
f7< 

61 

I  ; 

3  2 

3  l3 

3 

P 

;'7 

3 

p 

P 

3 

29 

59 

3 

89 

l9 

3' 

229 

P 

3 

• 

’  7 

6  3 

43 

3  257 

p 

3 

r5J 

19 

3 

p 

13 

3 

;  7 

p 

3 

P 

P 

3 

p 

7 

1  / 

2 

67 

3  3 

7  7 

3 

P 

p 

,t3 

p 

* 

P 

3 

13 

15^ 

3 

73 

11 

3 

7 

41 

3 

<  > , 

p 

69 

23 

3  j.  p 
- - - 

P 

3 

p 

p 

,3 

7 

31 

3 

:■  P 

11 

3 

151 

7 

3 

h 

37 

r 

-  3  ' 

71 

7  6 

1  3 

71 

89 

3 

p 

7 

-3 

239 

11 

3 

19 

p 

3 

[37 

47 

3 

P 

p 

73 

3  h 

p  53 

3 

19 

13 

3 

H3 

11 

3 

163 

23 

3 

7 

211 

3 

283 

79 

3 

r. 

11 

77 

P 

p  3 

P 

P  7 

3 

13 

19 

3 

109 

-P 

3 

37 

p 

3 

1 1 

113 

3 

7 

13 

79 

3' 

pii 

3 

P 

|  1 

43 

3 

P 

[31 

3 

7 

P 

3 

1 1 

p 

3. 

23 

7 

3 

p 

81 

rv 

11  !•  ■ 

3  7 

p 

3 

p 

P 

3 

293 

7 

3 

1 1 

p 

3 

p 

P 

3 

t9I 

269 

3 

33 

P 

7  1  3 

P 

?3 

3 

P 

31 

3. 

11 

p 

0 

6 

p 

p 

3 

7 

P 

3 

223 

./  , 

p 

87 

71 

3  13 

P 

3 

11 

7 

3 

29 

p 

3 

p 

«  p 

3 

P 

J3 

3 

1  p 

p 

* 

3 

89 

17  j ,  i 

P.  3 

11 

p 

.3 

1  — 

59 

p 

3 

*3 

p 

•<  3 

* 

L  7 

47 

3 

31 

x9 

3 

p 

j 

7 

91 

3  1 

1  41 

3 

.  7 

53 

3 

p 

19 

3 

127 

7 

0 

r> 

61 

P 

3 

*3 

7i 

3 

» 

192 

93 

19 

3  17 

7 

3 

p 

P 

3 

p 

P 

3 

4i 

29 

3 

p 

173 

3 

7 

P 

3 

97 

3  * , 

7  p 

3 

17 

29 

3 

71 

7 

3 

p 

13 

3 

59 

P 

3 

43 

11 

3 

P 

99 

7 

3  23 

P 

?! 

13 

p 

3 

p 

113 

3 

p 

79 

3 

7 

11 

3 

97 

13 

u, 

3 

p  P  P  INCOM 


I 


V 


*'  - . —  ■  — — > - v- -  -  -  ,  ii^.ifam  ..  r  -  ■  -  rrr..-; . - . ■  ■■■  — 1 -  ■*■— *  ' 

INC  IN  t 


INCOMPOSITS. 
Tab.  XLVIII. 


940  £ 

H1 

?42; 

?43i 

744 

?45 

■  ..V/'--  •' 

946 

947 

948 

949 

950 

95i 

952 

953*954 

-  . 

955 

*953 

957 

958 

I959 

OJ 

23 

3 

p 

1 8 1 

3 

II 

13 

3 

7 

4? 

3 

p 

31 

3 

p 

7 

3 

•  / 

P 

F 

3 

03 

7 

r39 

3 

11 

67 

O 

0 

p 

7 

3 

p 

p 

3 

P 

*3 

3 

43 

p 

1  3 

|.F 

*45 

29 

07 

p 

3 

P 

p 

3 

7 

89 

3 

m 

p 

3 

p 

7 

3 

13 

P 

;  3 

P 

3 

09 

P 

p 

!  3 

p 

7 

3 

37 

p 

3 

107 

rP 

3 

x9 

*9* 

3 

149 

67 

3 

7 

11 

11 

3 

p 

13 

3 

19 

29 

3 

53 

p 

3 

7 

p 

3 

p 

73 

3 

23 

l 

i  3 

j  P 

41 

3 

7 

37 

3 

p 

P 

3 

59 

7 

3 

227 

p 

3 

p 

11 

3 

;  p 

3 

}7 

3 

p 

(71 

3 

263 

47 

3 

7 

53 

3 

*3 

11 

3 

p 

7 

:3 

P 

p 

'  3 

P 

19 

149 

3 

!  P 

257 

3 

3i 

7 

3 

p 

1 1 

3 

73 

p 

3 

p 

23 

3 

13 

p 

3 

fi 

167 

j 

i  P 

3 

p 

P 

3 

P 

11 

3 

23 

P 

3 

7 

199 

n 

*  0 

59 

p 

3 

11 

7 

23 

3 

6 1 

59 

3 

7 

11 

3 

P 

p 

3 

r  67 

7 

3 

19 

37 

3 

11 

P 

0 

0 

P 

27 

.*7 

11 

3 

P 

P 

89 

3 

13 

P 

7 

P 

3 

11 

P 

3 

p 

7 

3 

79 

i? 

29 

3 

7 

P 

J  3 

P 

3 

43 

:  7 

0 

11 

251 

3 

13 

p 

3 

p 

29 

3 

p 

1 

3i 

7 

3 

17 

P 

3 

■  P 

173 

3 

II 

59 

3 

P 

p 

3 

7 

P 

3 

p 

61 

3 

33 

P 

*3 

3 

*7 

P 

3 

7 

6 1 

O 

P 

29 

3 

P 

7 

3 

83 

•p 

*3 

47 

23 

37 

271 

3 

11 

29 

0 

l7 

101 

3 

p 

139 

3 

.7 

*3* 

3 

13 

3 

P 

7 

3 

39 

11 

23 

n 

2 

7 

P 

3 

17 

21 1 

o 

*3 

7 

3 

p 

p 

3 

P 

59 

3 

239 

1 97 

41 

3 

47 

7 

3 

p 

p 

D 

17 

p 

3 

101 

89 

3 

67 

p 

3 

7 

*9 

1- 

3 

37 

43 

157 

3 

73 

P 

3 

P 

3i 

3 

7 

39 

3 

p 

23 

3 

P 

7 

3 

^7 

11 

3 

47 

3 

3i 

79 

0 

5 

P 

P 

3 

P 

P 

3 

*7 

*3 

3 

7 

11 

3 

101 

P 

3 

P 

49 

p 

3 

307 

P 

3 

7 

P 

3 

P 

P 

3 

*7 

7 

3 

31 

P 

3 

23 

*3 

3 

5i 

163 

p 

3 

p 

7 

3 

P 

4i 

3 

P 

11 

3 

x3 

97 

^3 

19 

p 

3 

7 

229 

53 

3 

P 

P 

3 

29 

23 

3 

1 9 

11 

3 

7 

P 

3 

*7 

53 

3 

41 

7 

3 

11 

57 

p 

7 

3 

157 

11 

3 

103 

13 

3 

269 

*9 

3 

P 

167 

3 

7 

23 

,  3 

p 

p 

59 

r\ 

»'3 

13 

1 1 

3 

59 

p 

0 

0 

7 

29 

3 

23 

43 

3 

11 

7 

3 

*7 

|3* 

3 

p 

61 

i] 

3 

p 

127 

3 

P 

7 

3 

*3 

p 

3 

11 

p 

3 

p 

P 

3 

*7 

257 

3 

63 

F 

17 

0 

D 

197 

P 

3 

181 

*93 

3 

11 

P 

3 

7 

47 

3 

13 

271 

j,  3 

l.?7 

7 

67 

109 

3 

IO7 

7 

3 

11 

*37 

3 

l9 

23 

3 

59 

p 

3 

p 

227 

3 

i  <•"> 

!  / 

*37 

3 

69 

19 

P 

3 

11 

*7 

3 

41 

41 

3 

7 

*3 

'3 

47 

P 

3 

p 

7 

3 

P 

J9 

71 

3 

7 

3i 

»  \  0 

13 

r7 

3 

P 

7 

3 

p 

l9 

3 

283 

p 

3 

I29 

>13 

3 

P 

73 

7 

3 

P 

19 

3 

P 

17 

3 

p 

73 

3 

13 

p 

.3 

H  7 

31 

3 

P 

P 

5 

77 

3 

41 

23 

3 

P 

7 

3 

P 

*7 

3 

3* 

P 

3 

127 

307 

3 

241 

11 

0 

D 

7 

79 

p 

3 

29 

P 

3 

271 

13 

3 

79 

l7 

3 

7 

p 

*"> 

D 

p 

H 

3 

l9 

7 

3 

Si 

J3 

53 

3 

7 

107 

3 

73 

p 

3 

*9 

7 

3 

151 

II 

3 

P 

163 

3 

P 

4* 

83 

3 

19 

7 

3 

P 

P 

3 

I3 

239 

3 

P 

11 

3 

P 

P 

3 

7 

'P 

3 

53 

87 

7 

97 

3 

37 

*9 

3 

P 

7 

3 

43 

p 

3 

P 

*7 

,  3 

61 

103 

3 

11 

p 

s9 

3 

131 

13 

3 

61 

11 

3 

p 

P 

o 

3 

P 

p 

3 

7 

*7 

3 

11 

P 

3 

p 

9i 

37 

3 

p 

1 1 

0 

7 

2  3 

3 

3* 

13 

0 

0 

P 

7 

3 

11 

17 

O 

D 

p 

P 

3 

93 

1  23 

11 

3 

13 

7 

3 

P 

P 

3 

P 

P 

3 

n 

p 

3 

109 

x3 

3 

7 

59 

97 

73 

3 

7 

p 

3 

p 

281 

3 

11 

7 

3 

23. 

233 

3 

29 

p 

3 

r3 

l7 

3 

99 

p 

7 

3 

p 

53 

3 

11 

47 

3 

P 

61 

3/57 

r9 

3 

7 

83 

3 

4r 

*7 

INCOM- 


iNCOf  POSITS. 
Tab.  XLIX. 


II 

960W5 

5' 966)96  7 

.  i '  1  1 

^8:969 1 

770  > 

771 

772. 

?73 

^74 

975 

976 

977 1 

778979 

cn 

P 

17 

- - 

3 

1 

23 

P 

3 

P 

1 1 

0 

2 

*7 

/ 

P 

/■> 

5 

13 

P 

3 

p 

% 

7 

0 

7 

1  I 

O 

47' 

°3 

07 

i°9 

3 

19 

3 

■  7 

j  1 

3 

17 

v3 

*23 

3 

193 

3 

[49 

17 

229 

1 1 

3 

7 

3 

7 

3 

P 

1 3 

97 

/ 

3 

131 

A 

‘  0 

P 

O  1 
?\ 

P 

P 

11 

P 

o 

2 

>9 

/- 

3 

1 1 

*  *  ^ 

P 

7 

31 

257 

3 

13 

281 

0 

1 1 

P 

P 

41 

3 

1 99 

3 

47 

3 

l3 

J9 

K7 

l: 

!i  1 

|i3 

17 

67 

P 

p 

3 

223 

3 

P 

3 

11 

19 

7 

13 

3 

67 

3 

105 

3 

P 

17 

1 1 

79 

3 

*7 

3 

1 1 

3| 

7 

P 

199 

*7 

3 

7 

3 

7 

3 

P 

41 

P 

67 

3 

43 

3; 

29 

3 

4 1 

r-»  •• 

P 

*3 

4.7' 

3 

P 

3 

P 

3 

*9 

7 

P1 

29; 

3 

c79 

03 

»n  • 

V 

19 

I 

7 

277 

3 

61 

P 

3 

53 

7 

*9 

13 

3 

191 

307 

?! 

113 

3 1 

3 

23 

p 

- i! 

2  I 

3 

19 

P 

3 

13 

263', 

1 

3 13 T 1 

p! 

3 

P 

17 

5 

7 

37 

3 

41 

*3 

3  \ 

E  8 1 

1  r  l  ; 

23 

!27 

i3i 

3 

3 

97 

P 

41 

P 

3 

3 

21 1 

7P 

23 

3 

3 

<97 

Pji°3 
P  3 

3 

7 

r3 

P 

7 

3 

3 

P 

P 

11 

P 

3 

3 

233 

79 

7' 

1 1 

0 

0 

3  s 

P 

4 

109 

3 

7 

P 

3 

83 

13 

37 

7 

3 

23 

1 1 

75 

P 

17 

3 

P 

P 

3 

21 

13 

7 

3 

P 

P 

3 

7i 

P 

3 

P 

11 

3 

P 

13 

r% 

2 

7 

*7 

3 

l9 

>sp 

22 

3 

251 

P 

3 

73 

37 

3 

7 

1 1 

3 

19 

r37 

3 

13 1 

7 

3 

89 

17 

3 

11 

-J 

37 

137 

P 

3 

P 

11 

3 

41 

P 

0 

2 

3 1 

22 

7 

19 

3 

1 1 

1 63 

3 

227 

7 

39 

3 

127 

11 

3 

7 

*9 

3 

P 

179 

3 

P 

7 

3 

1 1 

*39 

3  2  5 1 

43 

. ...  ...  / 

3 

37 

41 

11 

3 

r57 

7 

3 

'29 

241 

3 

iig 

13 

3 

1 1 

P 

P 

r°3 

3 

.  7 

P 

'  3 

P 

79 

3 

*3 

P 

3 

P 

89 

3 

7 

53 

3 

47 

311 

3 

H 

7 

3 

P 

P 

■47 

7 

3 

109 

23 

3 

1 1 

127 

3 

P 

29 

3 

*9 

3* 

3 

7 

P 

*  3 

13 

P 

i  3 

49 

139 

P 

3 

11 

43 

3 

7 

P 

3 

67 

107 

3 

79 

7 

3 

Pj 

P 

3 

P 

!4i 

51 

3 

11 

29 

0 

i  ^ 

p 

7 

3 

3 1 

P 

3 

37 

P 

3 

67 

i9 

1  j 

3 

P 

239 

3 

7 

55 

P 

3 

101 

P 

3 

P 

19 

3 

23 

P 

3 

7 

13 

3 

P 

P 

3, 

67 

7 

3 

57 

3 

P 

:  7 

3 

P 

P 

3 

P 

P 

3 

71 

P 

3 

13 

41 

.  3 

7 

11 

3 

23 

59 

P 

3 

P 

167 

•  3 

223 

163 

3 

7 

P 

3 

P 

P 

3 

P 

'.7 

3 

29 

P 

3 

61 

7 

13 

j  3 

*73 

F 

3 

P 

7 

3 

47 

31 

3 

l9 

11 

3 

P 

6 1 

3 

P 

P 

63 

3 

23 

P 

3 

-19 

6 1 

3 

P 

13 

3 

29 

11 

3 

/ 

P 

3 127 

59 

3 

163 

67 

17 

f  P 

»  3 

29 

V7 

3 

P 

1 1 

r  3 

T3 

113 

•23 

P 

3 

43  101 

0 

5 

7 

}? 

69 

3 

17 

P 

3 

!  p 

11 

3 

P 

*57 

3 

7 

P 

3 

P 

29 

3 

n 

7 

3 

343 

71 

'23 

£  3 

7 

11 

1  3 

269 

P 

3 

73 

7 

3 

P 

2 1 1 

3 

11 

p 

3 

P 

p 

3 

73 

191 

x<7 

3 

"17 

13 

3 

277 

29 

F  3 

P 

p 

3 

11 

F 

3 

7 

1  F 

>  3 

97 

P 

77 

29 

3  3 

43 

F 

>C  g 

13 

7 

3 

11 

37 

3 

•  * 

89 

3 

107 

F 

>1  3 

,  7 

13 

3 

79 

F 

p 

>•  3 

3i 

p 

3 

11 

P 

3 

P 

m 

5 

7 

F 

3 

F 

1  IS 

?  3 

p 

7 

81 

:  3 

F 

P 

3 

it  7 

p 

3 

i? 

19 

>  3 

\ 

7 

3 

1  F 

>  4; 

3 

J  2: 

477 

, 

r 

■ ,  * 

13 

83 

13 

3 

11 

7 

3 

•59 

109 

3 

17 

■293 

/• 

U5; 

7  F 

71 

T 

)  ; 

3  7 

F 

>  3 

87 

3 

7 

73 

3 

F 

>  F 

3 

F 

7 

3 

1; 

7  I 

)  5 

t 

)  : 

l  : 

>  ] 

2  F 

>  g 

p 

89 

7 

i  3 

F 

mg 

3 

F 

31 

r 

P 

3 

1  1; 

7  27] 

: 

^  ; 

7  2; 

>|  : 

3  F 

)  11 

3 

91 

307 

43 

1  3 

41 

47 

3 

1;  7 

151 

■  g 

I  23 

Vs 

?  - 

5  K 

7  : 

7 

3  *: 

3  1 

i  : 

5; 

y.J9 

93 

3 

29 

P 

3 

1 

5  7 

: 

4- 

1 

)  : 

H5] 

8; 

: 

1; 

;  1 

I  '  '  \ 

3  21 

1  ic 

7  : 

3  7 

97 

-  F 

19 

3 

7 

1 

>  3 

i 

1 

?  : 

i 

)  ' 
si 

1 

7 

3  Mi 

?  1 

p 

3  i7  1 5 

1 

3  22: 

3  43 

99 

r 

F 

7 

3 

13 

I  2C 

2 

1 

?  I' 

[  : 

?  3 

3,17 

3 

P 

3| 

7  1 

3 

3  n 
- -»• 

I 

N 

COM. 

I 


I  N  C 


I  N  G 


I  N  C  O  M  P  O  SITS. 

T  A  b.  L. 


r 

o 

CO 

css 

)8i  c 

>82$ 

?83‘ 

?84‘ 

?85i 

?86 

987 

9881989 

990 

991 

992 

993 

994 

995 

996j997i398 

999 

3 

P; 

>83 

3 

r9 

x3 

3 

89 

p 

3 

7 

113 

3 

199 

p 

3 

IO3 

1 

’  3 

p 

I  23 

3 

7 

'97 

3 

[37 

151 

3 

29 

7 

3 

p 

3 

107 

1 9 

3 

*75 

11 

3 

1  5 

17 

p 

3 

P 

p 

3 

7 

p 

I  3 

181 

23 

3 

I3 

7 

3 

p 

F 

>  3 

p 

i  p 

3 

17 

37 

3 

23 

7 

3 

P 

p 

3 

p 

11 

3 

p 

*5* 

3 

1 

F 

3 

r  p 

13 

3 

I7 

p 

3 

3i 

Up 

3 

p 

11 

3 

7 

47 

3 

191 

P 

j  3 

151 

7 

!  3 

4i 

p 

3 

7 

29 

3 

p 

11 

3 

p 

7 

3 

19 

89 

3 

23 

F 

3 

11 

7  P 

59 

3 

P 

11 

3 

17 

P 

3 

7 

p 

3 

47 

p 

3 

11 

‘  7 

3 

F 

4x 

A  3 

7 

11 

3 

P 

P 

3 

17 

7 

3 

83 

p 

3 

11 

37 

3 

*3 

p 

3 

163 

1  7 

3 

P 

P 

3 

83 

P 

0 

17 

31 

3 

11 

3X3 

3 

7 

23 

3 

P 

173 

3 

3  83 

P 

3 

P 

13 

3 

7 

269 

3 

1 1 

P 

3 

P 

7 

3 

P 

P 

3 

P 

p 

7 1  6i 

3 

P 

P 

3 

11 

P 

3 

37 

P 

3 

7 

67 

3 

J9 

P 

3 

3* 

7 

3 

?  167 

P 

3 

7 

P 

3 

19 

P 

3 

P 

7 

3 

13 

71 

3 

P 

67 

3 

p 

p 

1  3 

11 

7 

3 

257 

37 

3 

P 

23 

3 

167 

p 

3 

17 

P 

3 

|?  7 

l9 

3 

l3 

3  13 

3 

23 

107 

3 

P 

53 

3 

7 

19 

3 

P 

P 

3 

*7 

7 

3 

P 

P 

3 

7  3 

13 

193 

3 

173 

211 

3 

P 

P 

3 

97 

P 

3 

7 

*3 

3 

17 

1 1 

3 

37 

9  1 7 

3 

3i 

.29 

3 

7 

P 

3 

*3 

P 

3 

P 

7 

3 

p 

11 

3 

17 

p 

3 

I  P 

*7 

3 

43 

7 

3 

P 

293 

3 

163 

P 

3 

P 

11 

3 

*3 

37 

3 

7 

139 

3  3 

P 

17 

3 

P 

P 

3 

19 

97 

3 

7 

11 

3 

41 

<77 

3 

p 

7 

3 

1 7 

7  P 

7 

3 

P 

17 

3 

25 

1 1 

3 

P 

13 

P  3 

6 1 

tip 

3 

7 

251 

3 

11 

89 

9  3 

61 

19 

3 

13 

11 

3 

7 

P 

3 

37 

P 

3 

P 

7 

3 

11 

13 

3 

1 27 

it  71 

3 

p 

11 

3 

*39 

7 

3 

41 

53 

3 

13 

P 

3 

11 

p 

9  s  3 

23 

3X 

3 

3  3i 

11 

3 

59 

P 

3 

47 

c~*7 

3 

P 

P 

U  3 

7 

73 

3 

11 3 

227 

*  3 

13 

7 

7  p 

3 

P 

7 

3 

67 

13 

3 

11 

17 

q  3 

229 

P 

3 

271 

29 

3 

■  7 

6 1 

3 

9  13 

103 

3 

4i 

P 

3 

11 

61 

3 

1  7 

17 

3 

p 

I3 

r  3 

P 

7 

3 

P 

19 

1  3 

7 

97 

3 

11 

p 

3 

13 

7 

3 

23 

17 

3 

67 

f]79 

3 

P 

SIP 

r*  0 

P 

3  7 

3 

11 

19 

3 

P 

P 

3 

109 

P 

3 

53 

x7 

ir>3 

7 

8  P 

3  3 

£67 

-37 

3 

7  O3 

89 

13 

3 

P 

7 

3 

283 

P 

3 

1 57 

131 

q  3 

P 

17 

■  ;  3 

,  P 

q  p 

\]3 

7 

9  281 

3 

P 

P 

3 

241 

P 

3 

P 

*3 

3 

7 

53 

1 1.3 

q  p 

?X7 

3 

19 

?  7 

3 

1  101 

127 

-  3 

j  7 

59 

3 

79 

43 

3 

*9 

7 

3 

37 

i’P 

3 

p 

11 

?  3 

P 

iP 

3  3 

r9 

7 

3 

P 

1  p 

3 

P 

p 

3 

13 

P 

r  3 

43 

11 

qi3 

7 

^7 

3 

257 

7  1-  7 

3i 

3 

F 

19 

3 

101 

7 

3 

29 

11 

3 

\  P 

$iP 

3 

P 

263 

r~  3 

Qcp 

17 

9  j  3 

P 

23 

3 

F 

>  13 

3 

P 

11 

3 

P 

4i 

3 

8  7 

31 

3 

P 

113 

q  3 

11 

J  P 

3 

29 

r3x 

3 

7 

11 

3 

6 1 

P 

3 

P 

7 

3 

753 

?  $ 

3 

ii 

P 

3 

3  43 

47 

3 

,  37 

7 

3 

13 

173 

3 

31 

P 

3 

IOI 

23 

8  3 

11 

83 

'  3 

-7 

13 

7  11 

3 

7 

p 

3 

311 

29 

3 

P 

7 

3 

11 

r43 

3 

i  p 

53 

(  3 

7  P 

c59 

3 

9  47 

7 

3 

P 

149 

0 

P 

223 

3 

11 

P 

3 

p 

- 19 

h  3| 

7 

P 

&  3 

723 

j^P 

M  3 

149 

227 

3 

P 

19 

3 

:  7 

*3 

3 

: 

197 

p 

c  3 

2  P 

K7 

143 

131 

J73 

“eg 

‘P 

3  233 

3 

13 

6\ 

3 

1 1 

7 

3 

P 

P 

3 

281 

31 

S  3 

.37 

-13 

i  3 

>P 

191 

3 

7  c  3 

1 1 

p 

3 

7 

P 

3 

31 

P 

*  3 

4* 

)  7 

3 

-  P 

P 

:  1 3 

,23 

q  3 

x9 

9  2*3 

— - . - - 

3 

>  ■ 

P 

7 

3 

43 

229 

3 

P 

P 

3 

19 

109 

3 

29 

137 

v  3 

l  7 

283 

;  3 

* 

1NC0  M- 


I  N 


IMDEFEISIBLE,  in  our  Law,  fignifies  what  |  who  muft  Sign  that  they  heard  him  do  it,  and  be 
l  defeated  or  made  void  :  As  a  Good  ready  to  atteft  it  viva  voce,  if  required  :  And 
'^nndefeiiib  e  Eftate  within  three  Months  after  InduBim  he  muft  take 

an INDEMNITIES  :  When  a  Church  is  Appro-  alio  the  Abjuration  Oath  at  the  ^-^eT.ons, 
priate  to  an  Abbey  or  College,  then  the  Arch-  or  in  feme  one tot  the  Courts -fed from 
rvaron  lofeth  his  Indu&ion-Money  for  ever :  In  INFANGE  lHEr,  is  a  Luo  J  I! 
recompcnce  whereof  he  fliall  have  yearly  out  of  the  King  to  Come  Lords  of  Manners  y 

the  Church  fo  approprtate  One  or  T m  Shillings,  Thieves,  whtch  are  their  Tenants,  within  their 

more  or  lets  for  a  Penfion,  as  was  agreed  at  the  own  Courts.  _  i 

Time  of  the  Appropriating.  And  this  Penfion  is  INFERIOR  Planets  are  Mercury  c  £en 
lime  ot  tne  ^  y  6  called,  becaufe  they  are  next  the  Sun,  the  Cen- 

Ca IN  HI  VISUM  7*in  our  Law  is  ufed  for  that  tre  of  the  Planetary  Syftem.  An  Account  of  tfieir 
which^ two^Perfons  hold  in  Common,  without  Motion  and  Phenomena  to  an  Eye  placed  at  the 

Partition.  Kjtchin,  fol.  241.  in  theie  or  sj  a“  j ^Periodical  Times  of  their  Motion  thro* 

it  anv  thine  written  on  the  Ecliptick  are  plainly  equal  ;  which  is  contra- 
INDORSEMENT,  y  _  g  Conditi-  ry  to  what  appears  in  the  Motion  of  the  Superior 
the  Back  °f  a  Deed  or  n  r„  >  p]anecs .  and  their  pr0grefs  through  the  Ecliptick 

on,  written  on  the  Back  of  an  Ubl.gatio  ,  mcafured  by  [he  Motion  of  the  Sun  .  fo 

m°T  wyrCf  CTION.  When  a  Clerk  is  Inftituted  that  if  the  apparent  Motions  of  the  Sun,  Venus, 

•  1  Renefice  he  is  to  exhibit  his  Mandate  and  Mercury  be  confidered  for  many  Years  toge- 
from  thf  Bifliop  to  the  Arch  Deacon,  or  other  ther,  they  will  appear  to  run  through  the  Zodiac 
n  r  Lnm  jc  d  redted  •  and  hath  a  Right  I  in  an  equal  Space  of  .  ime. 

Perfon  10  WhP  L,  J  inro  his  Lilinr.  -  and  if  he  The  Reafon  of  this  Diverfiry  between  theSu- 
L  fV A  r  J  lie  hath  a  Remedy  both  in  Letter  and  Inferior  Planets,  is  not  from  any  real 
berefufed  rn  ,  ,  A&ton  of  \  Difference  in  their  Motions,  but  arifes  folely  from 

'ne  clt !  the Common  Uw,1ga“ft  rh  Arch-  tl/diflerentPo'fitionof  thisEarth .which  we  inhabit. 
S  con  If  the  ST  or  Perton  to  be  Indu-  All  the  Planets  are  circulated  round  the  Sun  m 
Sed  be  kept  out  of  the  Church  or  Houfe  by  Lay-  one  and  the  fame  Ratio  ;  the  more  dtftant  reqm- 
Men  the  Writ  de  vi  Uici  lies  for  che  Clerk  ;  ring  a  longer  time  for  their  Revolution,  than 
,hkh  is  dire-ced  out  of  the  Chancery  to  the  She-  thofe  which  are  more  near  Thus  the  Earth  be- 

r  i  r  ru  rn  remove  the  Force  Sc.  If  j  ing  farther  from  the  Sun  than  Venus ,  is  a  longer 

Inotfer' Clergyman  prefenced  by  the  fame  Patron,  time  in  moving  round  him  ;  and  Venus  than  Mer- 
keepPoffeto  a  Spoliation  isgr““ble  our  of \cury :  And  to  an  Eye  placed  in  the  Sun  theMo- 
rhePS^r  rairCourt  whereby  the  Tythes,  &c.  cions  of  the  Inferior  and  Superior  Planets  would 
fhall  be  fequeftred  rill  the  Right  be  determined.  appear  alike  uniform  and  proportionable  to  their 
The  Arch-Deacon  rarely  Indufts  a  Clerk  by  Dilfance.  Bur  to  an  Eye  at  the  Earth,  as  the 

himfelf  in  Perfon,  but  iffues  out  a  Warrant  ro  all  Superiors,  containing  our  Orbit  within  theirs, 

Ckrks  and  Letter’d  Perfons  within  the  Arch-Dea-  will  appear  to  move  fome  times  flower,  and  feme 
conry  impowering  any  of  them  to  do  it  in  his  times>.y«r ;  now -to  be  Stationary 
S’  The  ufual  Form  and  Manner  of  InduBion  trograde-  fo  the  Motions  of  the  Inferiors  will  ap¬ 
is  for  the  InduBor  to  take  the  Clerk  by  the  Hand,  pear  to  depend  upon  the  Motion  of  the  Sun  to 

and  then  to  lay  if  on  the  Key  of  the  Church,  whom  they  are  fo  nearly  joyned  as  it  were  ;  and 
which  muft  be  Ihen  in  the  Door,  and  to  fay,  E >  to  us,  that  are  in  an  Orbit  fo  far  without  them 
Value  Oft  Ins  Inffumcnt,  which  is  the  Arch-Dea-  will  appear to  be  equal  to  the  Motion  of  that 
cons  Warrant,  1  Induft  you  into  the  Heal,  Actual,  Great  Luminary. 

wilCaufis^Vruitsf Profftf Member  tl  ard  Ap\  1.  The  S«»,  Verna  and  Mercury,  fingly  confi- 
t'urtenancet:  This  done,  he  opens  the  Door,  and  dered,  are  each  affetfted  with  fnch  an  Inequality. 
™rs  the  Clerk  in  Pofleffion  of  the  Church,  and  of  Motion,  that  it  is  very  rare  for  them  ail  three, 
fltuts  the  Door  upon  him  ;  who  after  he  hath  or  indeed  for  any  two  of  them,  to  agree  in  the 
tolled  a  Bell  (  if  there  be  any  )  comes  out,  and  fame  Degree  ot  Velocity. 

defires  the  InduBor  to  endorfe  a  Certificate  of  his  Indeed,  it  Venus  and  Mercury  had  no  Motion  of 
mduaion  on  the  Arch-Deacon’s  Warrant,  and  that  their  own  round  the  San  but  kept  an  invariable 
an  nrefent  will  fignifie  it  under  their  Hands.  Pofition  with  regard  to  him,  it  were  reafonable  to 
If  the  Church  Key  cannot  be  had,  ’tis  fufficient  fuppofe,  that  they  fltould  move  on,  a  mod  equa- 
that  the  Clerk  lay  hold  of  the  Ring  of  the  Door,  bly,  as  the  Sun  doth.  But  Knee  that  apparent 
*nd  within  the  time  limited  read  the  Common-  \  Motion  with  which  they  annually  run  through  the 
Praver  and  Thirty  Nine  Articles  in  the  Church-  Zodiac,  is  derived  from  a  double  Fountain  ;  w*. 
Porch  If  there  be  no  Church  he  may  lay  his  front  their  own  proper  Monon  round  the  Sun, 
Hand  on  the  Wall  or  Fence  of  the  Church-Yard,  which  is  not  very  unequable  in  it  felf ;  and  from 
tl  Ivin,,  no  neceffity  of  Nicenefs  as  to  the  the  Pofition  of  the  Earth,  which  is  continually  va- 

Fomi  of  IduZu  only  that  he  muft  have  Wtt-  rious  and. changeable,  in  an  Orbit  that  is  without 
{*  „  .  l:.,?LVefVd  of  it.  Within  two  theirs,  ’tis  nor  ftrange  that  each  of  the  Inform 


form  ot  snauuiun  ,  — 

nefs  that  he  was  truly  polfefs  d  of  it.  W irhtn  two 
Months  after  this  the  Clerk  muft  read  the  Thir¬ 
ty  Nine  Articles,  and  all  the  Service  of  the  Day 
both  at  Morning  and  Evening  Prayers ;  and  de- 
dare  his  Alfent  and  Confent ;  and  he  muft  then 
alfo  read  the  Bifhop’s  Englifh  Certificate,  in  which 

Ik  the  Declaration  of  his  Conformity ;  and  of  all  piuc  .ear  -arc  mus  -i---  -- . 

this  he  muft  have  two  or  three  good  Witnefles ; ,  ther,  yet  the  Periodic  Times  of  lentil, 

Voi.  II.  '  •  Qaq  ,ro“ 


theirs,  ’tis  not  ftrange  that  each  of  the  Inferior 
Planets  fliould  appear  to  move  unequally, and  to  go 
fome  times  flower, and  fome  times  fafter,by  turns. 

3.  Although  the  Periodic  Times  of  Venus  and 
Mercury  in  the  Fcliptick,  through  the  Courle  oi 
the  Year  are  thus  accurately  equal  to  1 one  ano- 

.  t  n  •  t  _  if  rprknn 
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from  any  one  prefent  Pofition  to  the  Sun,  to  a  like 
fubfequent  one ;  if  compared  with  the  Periodic 
Times  of  Mercury  in  a  like  Pofition,  will  appear 
to  be  of  a  much  longer  Length. 

For  this  Inequality  of  the  Periodic  Times,  ac¬ 
cording  to  the  unequal  Diftance  from  the  Sun,  is 
agreeable  to  the  eftablifhed  Law  of  the  Heavenly 
Bodies :  For  Venus  is  nearer  to  the  Sun  than  the 
Earth,  and  Mercury  than  Venus.  Wherefore  the 
Periodic  Times  of  Venus,  confidered  in  themfelves, 
and  with  regard  to  the  fix’d  Stars,  are  not  a  little 
fhorterthan  thofe  of  the  Earth  ;  and  thofe  of  Mer¬ 
cury  fliorter  than  the  Periodic  Times  of  Venus. 
And  though  thefe  Motions  fhould  be  confidered 
by  a  Spectator  at  the  Earth,  he  would  find  in  them 
tjje  fame  Inequality  :  For  the  Motion  of  Mercu¬ 


ry  will  be  fooner,  and  eftner  more  fwift,  than  that 
of  the  Earth  ;  and  therefore  their  Periodic  Times 
muft  be  unequal. 

4.  Thefe  Inferior  Planets  are  never  either  in 
Oppoftion  or  in  Quadrature  to  the  Sun  ;  but  al¬ 
ways  more  near  to  him,  than  to  occafion  thofe 
Phenomena  :  For  Mercury  goes  no  farther  from 
the  Sun  than  about  28  Degrees,  and  Venus  not  a- 
bove  48  Degrees  5  fome  times  to  the  Eaftward, 
and  fome  times  to  the  Weft  ward.  That  neither 
of  thefe  Planets  can  come  to  be  in  Quadrature , 
much  lefs  in  Oppofition  to  the  Sun,  will  be  plain 
from  the  following  Scheme. 

Let  the  Circle  B  FC  E  be  the  Earth’s  Annual 
Orbit  j  A  DGBt  he  Orbit  of  Venus ;  and  NM 


that  of  Mercury ’  The  greateft  Elongation  of  Ve¬ 
nus  from  the  Sun  is  determined  by  the  Acute  An¬ 
gle  L  B  A,  made  by  the  Line  B  L  drawn  from 
the  Sun  to  the  Earth, and  the  Line  J3^,which  is  a 
Tangent,  to  the  Orbit  of  Venus.  In  like  manner 
the  Acute  Angle  LBN  will  determine  the  grea¬ 
teft  Elongation  of  Mercury  from  the  Sun.  Now 
the  Quantity  of  thefe  Angles,  in  a  Proportion  af- 
fign’d,  may  be  had  from  the  Semidiameters  of  the 
Orbits  being  found  by  Obfervation,  and  by  Tri¬ 
gonometrical  Calculation:  Or,  indeed,  they  will 
be  difcovercd  by  Obfervation  of  the  greateft  Elon¬ 
gations  themfelves. 

5.  Our  Modern  Aftronomers  have  obierv’d, 
That  Venus  appears  bigger  when  fhe  begins  to  re¬ 
cede  from  the  Sun  towards  the  Eaft,  and  when 
fhe  is  yet  but  a  little  diftance  from  him  ;  but,  on 
the  contrary,  that  (lie  appears  lefs  in  her  Ap¬ 
proach  towards  theSun, and  when  (he  comes  pretty 
near  him  :  Whereas,  when  fhe  recedes  from  the 
Sun  towards  the  Weft,  then  fhe  appears  lefs  ; 
but  when  fhe  approaches  towards  him  again,  fhc 
again  appears  larger :  And  the  fame  things  have 


been  obferved  of  Mercury ,  by  the  ufe  of  long  and 
good  Telefcopes. 

Thefe  Phenomena  have  quite  over-turn  d  the 
Ptolemaic  f  Syfiem  of  the  Heavens  ;  and  may  be 
accounted  for  thus  :  Since  all  the  Planets,  as  well 
as  the  Earth,  are  Opake,  Scabrous,  and  Spherical 
Bodies ,  reflecting  every  way  from  them  the  Rays 
of  the  Sun  falling  upon  them :  ’Tis  plain,  that 
that  Hemifphere  of  any  Planet  only,  which  is 
turned  towards  the  Sun,  will  be  enlightened  ;  the 
other  Half  of  it  remaining  in  Darknefs.  And, 
fince  alfo  an  Obferver  here  can  only  lee  that  Half 
or  Hemifphere  of  any  Planer,  which  isobverted, 
or  turned  towards  the  Farth,  where  he  ftands; 
if  it  be  confidered  what  Part  of  Venus  is  enligh¬ 
ten’d  by  the  Sun,  in  her  different  Pofition  or  Si¬ 
tuation  towards  him;  and  what Fart  is  een iby 
an  Eye  at  the  Earth,  in  its  Annual  Orbit  B  F  C  E 
(See  the  preceding  Fig.  )  It  will  be  plain  that  Ve¬ 
nus  muft  appear  leaf  to  us  when  fhe  is  in  2^;  be- 
caufe,tho’  flie  be  then  the  moft  near  to  us  pofliblc, 
yet  her  obfenre  Hemifphere  being  towards  us, 
there  will  be  but  very  little  of  her  enlightnedpart 
feen  *  But  when  fhe  comes  into  the  Pofition  D , 

then 
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then  fome  part  of  her  illuminated  Disk  will  be 
turned  towards  the  Eye  in  B  ;  but  a  much  grea¬ 
ter  part  of  her  Oblcure  or  Dark  Hemifphere. 
^nd  iince  fhe  is  of  a  Spherical  Figure,  Vvhich  to  a 
diftantEye  appears  as  a  Plane,  ‘tis  clear  that  the 
Illuminated  part  of  her  Disk  mult  appear  in  the 
form  of  Horns,  turned  from  the  Sun,  or  towards 
the  Weft.  And  this  is  her  Appearance  when 
Venus  is  our  Morning-Star ,  as  (lie  is  commonly 
called.  But  this  Planet  moving  on  in  her  Orbit 
to  G,  very  near  one  half  of  her  illuminated  Disk 
will  become  vilible  to  the  Eye  at  B  ;  and,  con- 
iequently  Ihe  will  then  appear  in  the  form  of  an 
Half  Moon.  When  (he  comes  into  the  Pofition 
O;  more  than  half  of  her  enlighten’d  Hemifphere 
will  be  vilible,  and  fo  fhe  will  appear  Gibbofe : 
And  when  fhe  arrives  at  that  Part  of  her  Orbit 
which  P  defigns,  to  an  Eye  at  B,  as  before,  fie 
will  appear,  as  we  fay  of  the  Moon,  at  Full ;  that 
is,  all  her  illuminated  Dfsk  will  be  vifible.  The 
fame  kinds  of  Pbafes  Venus  will  put  on,  as  file 
moves  forward  in  her  Orbit  through  H,  A-, 
That  is,  in  ^She  wil  be  Gibbofe  ;  in  H  like  an 
Half  Moon  j  in  A  Horned  again  ;  but  her  Horns 
will  be  turned  a  contrary  way  to  what  they  were 
in  D  ;  that  is,  now  to  the  Eaft ward,  but  ftill  from 
the  Sun  :  And  this  is  her  Appearance  when  She 
is  the  Evening-Star. 

The  fame  kinds  of  Phenomena  belong  to  Mer¬ 
cury  ;  refpetft  being  had  to  his  particular  Orbit 
and  Period  of  his  Revolution. 

But  here,  we  muft  take  care  that  we  be  not  de¬ 
ceived  by  the  General  Confideration  ofherPhafes 
only,  fo  as  to  think  that  Venus  will  always  appear 
brighteft  and  largeft  in  P,  or  in  Q^or  O.  The 
Appearance  which  Venus  may  leem  to  have  in 
her  Oppofltion,  as  it  may  be  called  in  P,  will  be 
quite  altered  by  her  coming  as  near  as  She  can 
to  the  Sun :  And  as  to  the  Places  O  and  tho’ 
Venus  will  fiiine  with  near  a  full  Face  ;  yet  fhe 
will  be  then  fo  far  from  the  Earth,  that  her  Di¬ 
fiance  from  us  will  more  than  compenfate  for  the 
Quantity  of  her  Light :  Wherefore  you  may  ex¬ 
pert  to  fee  her  appear  moft  bright  and  fplendid 
when  She  is  in  D  or  A.  For  fuppofeher  to  move 
from  £>jo  II  -  then  will  lome  part  of  her  Lucid 
Hemifphere  be  turned  from  us  in  B,  and  fo  can¬ 
not  be  feen  ;  and  yet  the  remaining  luminous 
Part  comes  ftill  nearer  to  the  Earth  :  And  fince 
her  Shining ,  or  apparent  Light,  increafes  in  a 
Duplicate  Ratio,  or  as  the  Square  of  herDiftance 
from  us  dimininifhes,  her  Light  will  be  much 
more  increafed  by  her  Approach  to  the  Earth  than 
it  will  be  leflened,  by  our  feeing  lefs  of  her  illumi- 
ted  Disk.  So  alfo  fuppofe  her  to  move  from  H 
to  At  or  yet  farther  on  ;  here  ftill  the  Quantity  of 
her  illuminated  Part  decreafes,  but  the  duplicate 
Increafe  of  her  Approach  to  the  Earth,  will  yet 
make  her  Splendour  increafe.  But  between  A 
and  R,  the  Decreafe  of  her  vifible  Light  will  be 
greater  than  what  her  Accefs  towards  the  Earth 
can  compenfate  ;  and  fo  her  Light  will  continu¬ 
ally  diminifh  more  and  more,  till  She  will  fet 
Heliacal/y,  and  fo  become  invifible.  Thus  alfo 
while  the  Planet  is  moving  from  P  towards  g*, 
her  Approach  towards  the  Earth  in  B  is  inconfide- 
ble,  in  comparifon  of  the  Parts  of  her  illuminated 
Disk,  which  will  be  turned  away  from  us ;  and 
confequently,  She  will  appear  more  obfeurely  in 
g^than  She  will  in  P  :  But  between  and  H, 
and  fo  towards  A ,  her  Approach  to  the  Earth  will 
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very  much  increafe  her  Splehdour,  tHo'  lefs  and 
lefs  of  her  Lucid  Disk  Ijceomc  ftill  vifible.  And 
from  the  Whole  it  is  plain,  that  while  She  is  mo¬ 
ving  in  the  Arch  H  A,  file  will  appear  brighteft 
and  largeft. 

6.  The  greateft  Elongations  of  Venus,  whether 
towards  the  Eaft  or  Weft  are  unequal,  and  muft 
be  exprefs’d  by  an  unequal  Number  of  Degrees, 
And  the  fame  thing  is  alfo  true  of  Mercury. 

This  Phenomenon  hath  a  double  Original  or 
Caufe  ;  for  it  depends  on  the  Excentrieity  of  the 
Orbits,  both  of  Venus  and  of  the  Earth.  For  if 
the  Diftance  LA  (in  the  former  Fig.  )  of  VenUt 
from  the  Sun  ;  or  if  L  B,  the  Diftance  of  the 
Earth  from  the  Sun,  be  unequal ;  it  cannot  be, 
but  that  the  Angle  LB  A,  in  the  Triangle  LB]A , 
which  is  called  the  greateft  Elongation,  muft  al¬ 
fo  be  unequal :  And  indeed  both  thofe  Lines  are 
fubjedt  to  fuch  an  Inequality. 

7.  The  fame  L)ir ell  ions,  Stations ,  and  Retro - 
gradations,  which  we  obferve  in  the  Courfeofthd 
Superior  Planets,  are  found  to  belong  to  thefe  In¬ 
feriors  ;  and  with  the  fame  Circumftances  of 
of  Change. 

For  fuppofe  the  Earth,  aS  before  ih  B,  and  im¬ 
moveable  there,  and  the  Planet  in  P  ;  ’tis  then 
plain,  that  while  the  Planet  moves  Eafterly  from 
P  t0  £*>  t0  an  Eye  placed  in  B,  it  muft  appear 
Direti,  or  to  move  in  Confequentia,  as  theyfpeak: 
That  is,  according  to  the  Order  of  the  Signs  z 
And  fo  it  will  appear  to  do  till  it  come  to  A.  But 
yet,  becaufethe  Arches  P  /?,  By,  J  s,  s^,  are 
equal ;  but  the  Angles  that  they  fubtend  at  B  are 
unequal  ;  therefore  the  Planet  Will  appear 
to  move  unequally  through  thofe  Arches :  For 
it  will  feem  to  move  fwifteft  about  P,  and 
ftill  flower  and  flower,  the  nearer  it  comes  to  A 
And  there  it  will  begin  to  appear  Stationary,  or 
not  to  move  at  all :  And  while  it  runs  over  the 
Arch  A  R,  it  will  meet  with  the  former  Lines 
B  C,  B  e,  B  I,  B  y,  and  therefore  muft  appear 
to  be  Retrograde,  or  to  move  backward,  or  iii 
Antecedentia ,  as  the  Term  is;  that  is,  contrary 
to  the  Order  of  the  Signs.  Which  apparent  Re¬ 
trograde  Motion  will  continue  till  the  Planet  come 
to  D  ;  and  then  it  will  begin  to  be,  or  rather  ap¬ 
pear  to  be,  Stationary  again  ;  and  fo  on ,  as 
before. 

And  fiiould  you  fuppofe  the  Earth,  as  it  is, 
moving  in  the  Orbit  B  F  C  E  ;  when  the  Planet 
moves  falter  than  the  Earth,  it  will  even  then  ap¬ 
pear  to  be  Direti-  when  at  an  equal  pace  with  it, 
Stationary  ;  and  when  flower  than  it,  it  will  ap¬ 
pear  Retrograde,  as  before ;  tho’  the  Times  and 
Places  of  thefe  Direfdions ,  Stations,  and  Retro - 
gradations  will  not  be  the  fame,  as  if  the  Earth 
indeed  flood  ftill  :  As  will  be  eafiiy  underftood 
by  a  little  Confideration  of  the  Figure  above  ;  or 
by  what  is  faid  on  this  Head  under  the  Words 
Superior  Planets  in  this  Vol.  II. 

8.  The  Planes  of  the  Orbits  of  the  Inferior 
Planets  being  inclined  to  that  of  the  Ecliptick, 
the  fam e  Phenomena  will  arife  from  thence  in 
kind,  as  in  the  fame  Cafe  of  the  Superiors  ;  only 
is  worth  taking  notice  of,  that  the  Plane  of  the 
Orbit  of  Mercury ,  making  an  Angle  with  that  of 
the  Ecliptick  of  very  near  7  Degrees*  he  hath  the 
greateft  Latitude  ot  any  of  the  Planets,  and  there-. 
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fore  will  be  fubjeCf:  to  the  greateft  Anomalies  of 
Latitude. 
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9.  It  is  fome  times,  but  rarely  ,  obferv’d  of 
thefe  two  Inferior  Planets,  That  their  Bodies  be¬ 
ing  interpofed  between  us  and  the  Sun,  they  ap¬ 
pear  like  Spots  in  the  Plane  of  his  Disk. 

And  ns  plain,  that  this  will  happen  when  ever 
their  Conjunction  with  the  Sun  falls  on,  or  near, 
cither  of  the  Nodes  of  their  Orbits  :  Juft  as  the 
Moon  appears  to  eclipfe  or  hide  part  of  the  Sun  s 
Face,  when  her  Conjunction  happens  in  or  near 
the  Nodes  of  her  Orbit. 

INFINITELY  Infinite  FraSlions.  In  Phil.  Col- 
left.  N.  3.  Dr .  Bihood  proves  that  Infinitely  Infi¬ 
nite  Fractions,  or  all  the  Powers  of  Fractions, 
whofe  Numerator  is  i,  are  all  of  them  together 
equal  to  Unity,  or  to  an  Unite. 

The  Demonftration  is  Short  and  Univerfal. 

And  from  hence  he  deduces,  by  way  of  Corol¬ 
lary ,  that  there  are  not  only  Infinite  ProgreJJions , 
or  ProgreJJions  in  Infinitum  ;  but  alfo,  infinitely 
further  than  one  kind  of  Infinity.  That  thefe  , 
Infinitely  Infinite  ProgreJJions  are  notwithftanding 
computable  and  aggregable  intooneSum  jandthat 
not  only  into  a  Finite  Sum, but  into  one  fo  fmall,as 
to  be  lefs  than  any  aflignable  Number.  That  of 
Infinite  Quantities,  fome  are  equal,  others  une¬ 
qual  :  That  one  Infinite  Quantity  may  be  equal 
to  two,  three,  or  more  Quantities,  whether  In¬ 
finite  or  Finite. 

INFINITE  Series.  In  Vol.l.  I  have  fhewn 
that  this  Method  of  Infinite  Series  took  its  Rife 
from  the  Arithmetick  of  Infinites,  and  hath  been 
purfued  with  wonderful  Sagacity  and  Penetration 
by  federal  of  our  Excellent  Modern  Algebrifts. 
The  Ufe  of  this  Method  in.  the  Extraction  of 
Roots  I  have,  in  fome  meafure,  fhewn  in  the 
former  Volume,  from  the  Ingenious  Mr.  \alphfion 
and  Mr.  Ward :  What  here  follows  is  more  uni¬ 
verfal  ;  and  is  from  Parfons  s  and  W aflell  s  Arith¬ 
metick. 

rA =  to  theAbfolute  Numb,  in  any  Equation. 
~to  the  Exponent  of  the  higheft  Power. 

,  jx  —  to  Root  or  Quantity  fought. 

Let  =  any  known  Number  taken  atpleafure. 

/rn'erz  an  unknown  Number. 

'~i,p,q,r,  s>  &c’  =  t0  the  refpe(aive  Co-ef¬ 
ficients  of  the  given  Equation. 

Then  will  N  -4-  n  =  x ;  and 

n  n  . — ■  1  »■ — 2 w  «  — 3 

iX  x  —£pXx  —\-qx  -{-rXx 
&c.  —  A,  reprefent  any  Equation  what- 
foever. 

And  becaufe  N  -4-  n  is  fuppofed  equal  to  xy 
fuch  a  General  Equation  may  be  thus  expreffed : 


But  to  bring  this  into  a  Series :  It  is  neceflary 
firft  to  prove,  That  every  Power  railed  from  a 
Binomial  (  without  regarding  the  Co-efficients  ) 
confifts,  or  is  compofed  of  two  Ranks  or  Series  of 

Powers  3  one  increafing  from  n  "  ,  or  1 ,  to  n  ” 

and  the  other  decreafing  from  N  *  to  N  xori; 
and  each  Member  in  one  is  multiplied  into  its 
correfponding  Member  in  the  other  refpe&ively ; 
as  may  appear  thus. 


or  1; 


twice 
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And  fo  it  will  always  be  ad  Infinitum.  Q.E.  D. 
Hence  thele  two  Corollaries. 

COROLLA  HT  I. 

That  the  Co-efficient  of  the  fecond  Term  in 
any  Power  raifed  from  a  Binomial ,  is  always 
—  n  the  Exponent  of  the  higheft  power. 

C  O  RO  L  L  A  RT  II. 

That  the  Root  or  Side  of  n n  the  unknown 
Quantity,  is  always  multiplied  into  the  fecond 
Term  of  the  known. 

/ 

Now  from  the  latter,  it  is  evident  we  are  ( in 
this  cafe)  but  to  make  ufe  of  the  two  firft  Mem¬ 
bers  of  the  Power  of  fuch  Binomial  *  and  by  the 
firft  we  may  exprefsthe  Co-efficient  of  the  fecond 
Term,  by  n  the  Exponent  of  the  Power  :  There¬ 
fore  the  former  Equation  will  now  ftand  thus  ; 
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Now  to  find  the  Value  of  n,  or  the  unknown 
Quantity,  It  is  plain,  that  thofe  Members  into 
which  it  is  multiplied,  will  be  the  Divifor  with 
the  fame  Signs,  and  the  others  the  Dividend,  but 
with  contrary  Signs,  as  being  to  be  tranlpos  d  to 
the  other  fide  of  the  Equation  .  Therefore  firft, 
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■Which  Theorem  exhibits  all  poftible  particular 
oneS,  f°f  Extracting  of  Rbots,  according  to  the 

Sort  of  Mt.  K"W° »'s  5  a?reeln8  exa,Sly  W‘th 
them  as  will  be  found  ontfyal ;  always  remem- 
bring  that  the  Signs  in  the  Dividend  muft  be  con. 


trary  to  thofe  in  the  Equation,  and  in  the  Divi- 
for  the  fame  refpedtively. 

But  N  +  »  =  *  •-  Therefore  fecondly; 
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Which  gives  uS  all  thofe  of  the  fecond  fort  um- 
-verfally  :  But  ift  this  Cafe  the  Signs  both  in  the 
Dividend  and  Divifor  will  be  the  lame  as  m  the 
given  Equation  Kfpedively  r  As  hkewife  it  may 
be  proper  to  take  notice,  that  if  any  Term  be 

wanting  in  the  Equation  the  fame  muft  be  omit- 

ted  in  either  Theorem  refpetftively. 

Now  from  either  of  thefe  two  Generals  to  de¬ 
duce  any  f  articular  Tbeoreto,  for  finding  the  Rm 
of  any  given  Equation ;  We  need  only  conlider. 


that  N 


n ' —  n 
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i,  or- —  —  i,  that  Unity  wiU 
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n 

neither  Multiply  nor  Divide ;  as  alfo  that  M  _ 
rr:  o ,  or  N ”  N  ”  =  o ,  and  any  Quantity 

n  • — ■  n 

multiply ’d  into  o,  is  =  o,  and  when  either  Cale 
happens  (  which  always  will,  except  where  the 
laft  Term  is  wanting  )  the  Theorem  is  determined. 
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Suppofe  any  Equation ,  as 

By  the  firft  General  Theorem, 

the fecond  General  Thcor, 
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And  after  the  fame  manner  for  any  Equation 
whatfoever. 

Thus  having  the  particular  Theorem,  the  Ap¬ 
plication  in  either  Cafe  is  as  follows : 


Let  N  be  any  Number  taken  at  pleafure,  as  be- 
fore. 

Tbe  =  Theorem,  in  which  N  muft  always  be 
of  its  laft  Value  found. 


Then  the  Procefs  will  be  of  the 


Fir  ft  General  Theorem. 


Second  General  Theorem. 


I 


N  the  i  ft.  ±T  =  N  the  2d.  Then 
N  the  2d.  :±  T  =  N  the  3d.  Then 
N  the  3d.  =±  T  =  N  the  4th.  Then 
N  the  4th.  zt  T  =  N  the  5th.  &c. 

*  I 

*  *  ;i 

Some  of  which  Values  of  N  will  terminate  in 
‘  the  true  Root  fought,  if  it  .have  one  :  But  if  it 
be  a  Surd;  then  the  Value  of  N  will  proceed  in¬ 
to  an  Infinite  Series ,  but  may  be  profecuted  nea¬ 
rer  the  Truth  than  any  ailignable  z  Which  Series, 
each  Operation,  will  proceed  in  Number  of  Places; 
in  a  Geometrical  Progrejfion  ;  whofe  firft  Term  is; 


T  =  N  the  2d.  Then 
T  =  N  the  3d.  Then 
T  =  N  the  4th.  Then 
T  =  N  the  5th,  ££c. 

1,  and  Byttio  —  1.  Vi$.  Firft  1,  then  2,  then4j 
then  8,  then  16,  then  32,  &c.  places. 

It  is  likewife  obfervable,  That  the  firft  Gene¬ 
ral  Theorem  converges ,  by  finding  out  a.  Number 
to  be  added  to,  or  fubtradted  from  the  laft  Value 
of  N  ( as  it  fhall  be  affedted  with  -f-  or  —  )  until 
N  be  =  a;  fought.  So  the  laft  converges  by  N  it 


/ 
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Telf,  whofe  Value,  at  each  Operation,  fhall  grow 
nearer  and  nearer,  until  it  be  =  to  x  fought. 

We  may  alfo  take  notice,  that  though  N  be 
alTumed  never  fo  far  from  the  true  Root,  yet  it 
will  converge  to  it,  by  renewing  the  Operation. 
But  the  Work  may  be  much  fhortned,  in  oafe 
we  point  the  given  Equation  ( if  it  will  admit  of 
it)  both  in  the  a bfolute  Number  and  Coefficients ,  ac¬ 
cording  to  their  refpedtive  Degrees  of  AdfeElion  : 
And  take  firft  i,  then  2,  then  4,  Or.  of  thofe 
Points ,  (from  the  firft)  each  Operation  :  For  it  is 
evident,  the  Coefficients  increafe  in  their  Powers, 


I  N 

rence  being  only  in  thelaft  Figure,  which  would 
be  corrected  the  next  Operation.  Secondly  That 
x  will  proceed  into  an  infinite  Series,  if  a  Surd- 
Thirdly,  That  each  Operation  gives  double  the 
Number  of  Figures  of  the  laft. 

3.  Suppofe  ****  =  2839,8241  =  ^.  Seek 
*  by  Theorem  1. 

A — N4 

Then  n  __  =  T,  and  take  N  =ri o. 


as  the  higheft  unknown  Term  decreafes  3  there-  T,  r 

fore  the  abfolute  Number  is  of  the  fame  Power  lheretore  10  T(—  —  3)  —  7  =  Nthe  2d. 

•*  7 -I- T  (=-}-, 4)  —  7,4  — JV  the  3d; 

**  7  IT  ~’,1^rrz  7 >3  ~  x,  thetrue 
Biquadratick  Root  fought. 


with  the  higheft  unknown  Quantity. 

One  Inftance  may  be  fufficient  to  explain  it : 

Suppofe  therefore  this  Cubic  Equation  were  to 
be  pointed  j 

I  4*  Suppofe  xxxx  ==  2839,8241  =  A,  as  be- 
Vij.  xxx  -j-  25  xx  -l-  836*  “  53297  l°re.  Seek  x  by  the  fecond  Theorem. 

Or  ***  -J-  pxx  -4*  qx  —A. 


Then  x  — 


4N* 


3  N4 

—  =  T,  and  take  N  =  5. 


Then  it  would  be„vxx  -J-  25A.W-I- 836*  =  53297 

For  the  abfolute Numb,  is  a  Cube  Tandar  epoin-  I  Therefore  T=r  5,6  =  N  the  2d 
Co-efficients  q  a  ted  according-  . :  T  =  8,2  =  N  the  3d* 

p  a  Lateral  J/y.  |  . . :  T  =  7,4  =  Nthe4th 

7,3  =  N  the  5th  =x  =:  true  J{pot 


And  the  like  Method  for  any  other  Equation, 
where  it  will  admit  of  it. 


fought. 


Now  to  apply  this  laft  we  ar*  to  take  I  v  Iaft  Examples  it  appears  ; 

„  * D  V  iA">  wc  t0  tak:e  Firft,  That  cither  Theorem  wi  find  th e  true  Ban*  if 

the  Firtt  Operation  xxx +  zxx  +Sx  =53  it  have  one.  Secondly,  That  it  manZsZ^h. 

Second Ofemtionx\x -\-  i^xx-\  Sz6x~  53197  I  ther  N^e  akeaalweor  ir/.w'the^RoorTnorhow 

And  confequently  the  Value  of  the  Coefficients  as 
well  as  the  Abfolute  Number  alters,  fo  long  as 
there  are  Punttations. 


But  by  a  few  Numerical  Operations ,  the  faid 
Notification,  as  well  as  the  Method  of  the  Pro- 
cefs  of  each  Theorem ,  will  be  further  illuftrated 
Therefore, 


5 .  Suppofe  xx  4 -  5  87*  —  98745 9  or  xx  -\~px 

—A.  Seek  x  by  Theor.  i.  (i.  e.)  n~  dzJ^lz 7?** 
_  T  1  N  -f  -p 

Becaufe  of  the  Pun&ations  we  are  to  take,' 


1 .  Suppofe  xx  —  2  —  A.  Seek  *  by  the  1  •  Operation  4~  5  *  =  98 

T-  I  .art  1  "l  '  I I  ^  .  1  rv 


firft  General  Theorem. 


,  .Then  n  rr 


A— A' 
~  2  N 


2. 

3 


T,  and  take  N  ~  1 


Therefore  1  4  T(=  ,5)  =  ,,5  =  Nthe  2d. 

•:  1,5  —  T(=r_,  083)  =  1,417  =  N  the  3d. 

‘  ***  ^f17--  T  (  ~  002783)  =  1,414217  : 

N  the  4th.  n  , .  - 

’*  I»4I4-i7  —  T  (—  — ,  ©00003437622,)  — 
1>414li35^3 78  —  Nthe  5th  =  x. 


2.  Suppofe  xx  rr  2  —  A. 
fecond  General  Theorem. 


Seek  x  by  the 


_  ^4N‘ , 

1  hen  x  ^  ^  —  Tt  and  take  N=  i,as  before. 

Therefore  T  r=  1,5  —  Nthe  2d. 

T=  1,416  —  Nthe  3*d. 

T=  =  Nthe  4th. 

7=1,414213562373—  Nthe  5th. 
—  x» 

^  By  which  it  is  evident  ;  Firft,  That  both 
Theorems  amount  to  the  fame  rhing  $  theDiffc- 


xx  4-  5  8  *  =r  9874  CAndfuppofe 
**•+- 587*  — 987459$  N~  8* 

Therefore  8  —  T(  =  —,2)  =  78  =  N  the  2d. 
78  — T(— —  3,4)  =r  746  =  N the  3d. 

74 6  —  T(=  —  3,34)  =  742,66  =:  N 
the  4th. 

742,66  * —  T  (  =—,012689  )  = 
742,64731 1  fought. 

6.  Suppofe  xx  -r~  2ox  z rz  53482,  or  xx  —px 
—  *^*  Seek  x  by  the  fecond  General  Theorem. 

T.  ^4-N1 

I  hen  ar  —  —  7*  an(j  pp 

Therefore  T=  241  =  Nthe  2d. 

T=  24L4  —  JV  the  3d. 

•:  T  —  241,475  =  N the  4th. 

.  . :  T  =  241,477860  =  N  the  5th.  ==  x  . 
fought. 

From  thefe  two  laft  it  is  plain  :  Firft,  Tljat 
there  is  no  abfolute  needfiry  for  Punvftation.  Se¬ 
condly,  That  Pun&ation  does  neverthelefs Jhorten 
the  Work,  where  it  can  be  done. 

But 
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But  I  hope  I  have  faid  enough  to  make  the 
whole  Matter,  as  well  as  the  Manner,  ot  Procee¬ 
ding  plain  and  ealie  to  the  meaneft  Capacity  . 

*  And  tho’  I  have  given  Numerical  Examples,  no 
farther  than  an  affected  Quadratick,  yet  tis  the 
fame  to  any  Degree  ol  Power  orAffedtion  whatfo- 
everjregard  being  had  to  its  proper  and  particular 
Theorem,  deduc’d  from  either  of  the  general  ones. 

INFINITESIMALS,  (  as  fome  Writers  call 
them)  are  fuch  Quantities  as  are  fuppofed  to  be 
infinitely  fmall. 

INFLECTION.  _ 

INFLEXION  of  the  Rays  of  Light.  Sir  IJaac 
Newton,  in  his  Excellent  Oftickj,  Book  3. makes 
thele  Experiments  and  Obfervations  on  this  lur- 
prizing  Phenomenon. 

1  That  in  a  well  darken'd  Room,  a  Hole, 
whofe  Diameter  was  of  an  Inch,  being  made 
with  a  Pin  in  a  Plate  of  Lead,  to  let  in  the  Sun  s 
Rays  *  he  found  that  the  Shadows  ot  Hairs, 
Threads,  Pins,  Straws,  &c.  placed  in  that  Beam 
of  Light,  were  very  confiderably  broader-  than 
they  ought  to  be,  if  the  Rays  of  Light  had  faffed 
on  by  thofe  Bodies  in  Right  Lines :  And  for  In- 
ftance,  that  the  Hair  of  a  Man’s  Head,  whole 
Breadth  was  about  the  280th  part  of  an  Inch,  did 
at  the  diftance  of  1 2  Foot  from  the  Hole,  and  4 
Inches  from  the  Hair,  caft  a  Shadow  which  was 
a  60th  part  of  an  Inch  broad,  or  four  times  its 
own  Breadth  1  At  2  F6ot  from  the  Hair,  the 
Shadow  was  ten  times  as  broad  as  the  Hair ;  and 
at  the  diftance  of  10  Foot,  it  was  35  times  as 
broad.  And  he  found,  that  it  was  not  material, 
whether  the  Hair  was  encompaffed  with  Air^ 
or  with  any  other  pellucid  Subftance  :  For  if  the 
Hair  were  placed  between  polifhed  Glaffes,  with 
Water  between  them,  the  Shadows  were  all  one, 
as  were  alfo  the  Shadows  of  Scratches  made  on 
the  Surface  of  polifhed  Plates  of  Glafs,  and  of  the 
Veins  of  fuch  Glaffes  :  And  therefore  the  great 
Breadth  of  thefe  Shadows  muft  arife  from  fome 
other  Caufe  than  the  Refraction  of  the  Air.  It  is 
plain  alfo  from  this  Experiment,  that  the  Rays  are 
bent,  and  turned  afide,  in  pafling  by  the  Hair,  &c. 
and  that  the  Hair  ads  on  the  Rays  of  Light  at  a 
good  dijlance  as  they  pafs  by  it.  And  he  fhews, 
that  the  Adion  is  firongefi  on  the  Rays  which  pafs 
by  at  the  leaft  Diftances,  and  grows  weaker  as 
the  Rays  are  further  from  it. 

2.  He  obferved  that  the  Shadows  of  all  Bo¬ 
dies  in  this  Light  were  border’d  with  3  parallel 
Fringes  of  colour’d  Light  ;  wherebf,  that  next 
the  Shadow  was  luminous  :  It  was  difficult  to 
diftinguifh  the  Colours, unlefs  the  Light  pafs’d  very 
obliquely  on  a  White  Paper,  and  then  they  exhi¬ 
bited  Colours  in  this  order  from  the  Shadows,  vi%. 
Violet,  Indico,  Pale-Blue  ;  Green,  Yellow,  Red  ; 
Blue, Yellow, Red  j  Pale-lue, Pale-yellow, Pale-red. 

3.  He  took  accurately  the  Meafures  of  thefe 
Fringes,  which  he  there  gives  in  a  Table. 

And  in  the  4th  Obfervation  he  fhews,  That  the 
Breadth  of  the  Fringes  (  when  caft  obliquely  on  a 
fmooth  white  Body  )  feem’d  to  be  in  the  Progref- 
fion  of  the  Numbers,  1  V  V r  5  an<^  dieir  ^n* 
tervals  in  the  fame  proportion  with  them  ;  i.  e. 
the  Fringes  and  their  Intervals  together  to  be  in 
the  continued  Progreflion  of  1.  y, 

or  thereabouts. 


*  *V  >  .  . 

5.  The  Sun  fhining  into  a  darkned  Room  thro* 
a  Hole,  ~  of  an  Inch  broad,  at  2  or  3  Foot  from 
it,  he  placed  a  Sheet  of  Paftboard,  black’d  well 
all  over ,  and  which  had  in  the  Middle  a  Hole  a- 
bout  l  of  an  Inch  fquare,  for  the  Light  to  pafs 
through.  Behind  the  Hole,  on  the  Paftboard,  he 
faftned  with  Pitch  the  Blade  of  a  fliarp  Knife  to 
intercept  fome  part  of  the  Light  which  puffed 
through  the  Hole.  Both  Paftboard  and  Knife 
were  placed  perpendicular  to  the  Rays  of  Lighc. 
Then  placing  the  Paftboard  fo  that  all  the  Light 
fell  upon'  the  Hole  in  it,  and  part  of  it  on  the 
Blade  of  the  Knife  there  placed,  while  the  other 
Part  went  by  the  Edge.  He  let  that  Part  which 
palTed  by,  fall  on  a  white  Paper,  2  or  3  Foot  be¬ 
yond  the  Knife  and  there  faw  2  Streams  of  faint 
Light  fhoot  out  both  ways  from  the  Beam  of  Light 
into  the  Shadows  like  the  Tails  of  Comets.  Theit 
whole  Length,  meafured  upon  the  Paper  at  the 
diftance  of  3  Foot  from  the  Knife,  was  about  6 
or  8  Inches  ;  fo  that  they  fubtended  an  Angle  at 
the  Edge  of  a  Knife  of  about  1 2  Degrees, 

6.  He  placed  another,  by  the  former  ;  fo  that 
their  Edges  were  parallel  and  lookd  towards 
one  another  3  fo  that  a  Beam  of  Light  might  fall 
on  both,  and  fome  of  it  pafs  through  between 
them.  And  when  the  Diftance  between  their 
Edges  was  about  the  400th  part  of  an  Inch  in 
breadth,  the  Stream  of  Light  that  paffed  through 
farted  in  the  Middle,  and  left  a  Shadow  f between 
the  two  Parts  :  And  this  Shadow  was  fo  black 
and  dark,  that  all  the  Light  which  paffed. between 
the  Knives,  feem’d  to  be  bent  and  turned  afide  to 
the  one  hand  or  the  other.  As  the  Knives  ap¬ 
proach’d,  the  Shadow  between  the  Streams  of 
Light  grew  ftill  broader  ;  till  at  laft,  on  their 
Contadt,  the  whole  Light  vanifhed.  Hence  I 
gather  ( faith  he)  that  the  Light  which  is  left  benti 
and  goes  to  the  inner  Ends  of  the  Streams,  paffes 
by  the  Edges  of  the  Knives  at  the  greateft  diftance : 
And  this  Difiance,  when  the  Shadow  begins  to 
appear  between  the  Streams,  is  about  the  Sooth 
fart  of  an  Inch  :  And  the  Light  which  paffes  by 
the  Edges  at  lefs  Diftances,  is  more  benti  and  goes 
to  thofe  Streams  which  are  further  from  the  di- 
red:  Light . 

7.  The  Fringes  above-mention’d,  alfo  appear’d 
in  this  Experiment.  And  he  gathers  from  this 
and  the  former  Obfervation,  that  the  Light  of 
the  firft  Fringe  paffed  by  the  Edge  of  its  Knife  at 
a  Diftance  greater  than  the  800th  part  of  an  Inch  ; 
and  the  Light  of  the  two  or  three  Fringes  at  ftill 
greater  Diftances  ;  and  confequently,  that  the 
Rays  which  caufed  the  Streams  of  Light,  paffed 
nearer  to  the  Knive’s  Edges,  than  any  other. 

8.  Two  Knives,  whofe  Edges  were  ground 
truly  ftrait,  were  placed  fo  (  by  flicking  their 
Points  into  a  Board,  with  their  Edges  towards  one) 
another  as  to  make  anAngleof  above  1  °.54'.Here 
through  a  Hole,  the  42th  part  of  an  Inch  wide, 
the  Beam  of  Light  was  let  into  the  dark  Room  ; 
which  made  the  Fringe  appear,  at  the  diftance 
of  10  or  1  5  Foot  from  the  Hole,  and  on  a  Ruler 
held  obliquely,  at  the  diftance  of  half  an  Inch 
from  the  Knives,  parallel  to  the  Edges  of  the  Sha¬ 
dows,  and  without  growing  fenfibly  broader  till 
they  met  in  Angles  equal  to  that  made  by  the 

Edges 
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Edges  of  the  Knives,  where  they  met  and  joyn’d  I  made  only  by  the  Point  of  a  Needle  in  a  Plate 
without  croifing.  But  when  the  Ruler  Was  plac’d  I  of  Metal.  Andthefe  Fimbria,  or  colour’d  Fringes, 
at  a  much  greater  diftance,  the  Fringes  grewbroa-  fejem  to  be  made  by  a  kind  of  undulacory  Motion 
der  as  they  approached,  and  after  meeting  crofs’d  or  Inflection  of  the  Rays,  as  they  come  near  the 
one  another,  and  then  grew  yet  much  broader.  Extremities  of  Bodies,  the  three  different  Co¬ 
lours  of  the  Fringes,  arifing  from  three  fuch  diffe- 

9.  From  hence  he  concludes,  That  the  Diftances  rent  Inflections, 
at  which  the  Fringes  pafs  by  the  Knives  are  not 

increrfed  nor  alter  edby  the  approach  of  the  Knives;  r  INGENUITAS  Hegni,  was  formerly  ufed  to  fig. 
but  that  the  Angles  in  which  the  Rays  are  there  nifie  the  Freeholders, or  Commonalty  of  the  King- 
bent,  are  much  increafed  by  that  approach.  And  I  dom,  which  were  called  Ingenui ,  Liberi ,  and  Le- 

alfo,  that  the  Edge  of  the  Knife,  which  is  nea-  gales  Homines :  But  the  Word  was  not  reftrained 

reft  any  Ray,  determines  which  way  the  I{ay  Jhall  I  only  to  Plebeians ;  fince  in  the  Reign  of  Hen.  I. 
be  bent ,  and  the  other  Knife  increases  the  Flexure,  it  was  given  to  the  Chief  Barons. 

In  obferving,  INGENUOUS,  in  the  Civil  Law  Sence,  is 

one  that  was  born  of  a  Woman  that  was  made 

10.  He  found,  that  when  the  Fringes  of  the  I  Free  any  time  after  his  Conception,  and  before 
Shadows  of  the  Knives  fell  perpendicularly  on  a  his  Birth. 

Paper  at  a  great  diftance  from  the  Knives,  they  IN  Grojfe,  is  a  Term  in  Law  for  what  belongs 
were  in  the  form  of  Hyperbolas.  to  the  Perfon  of  any  Lord,  and  not  to  the  Man- 

I  nor,  Lands,  &c.  As  a  Villain  in  Grojfe ,  an  Ad- 

1 1.  When  he  placed  a  Prifm  at  the  Hole  (made  vowfon  in  Grojfe ,  &c. 

with  a  fmall  Pin)  to  refraCt  the  Light,  he  found  INHOC,  the  fame  anciently  with  what  is  now 
that  the  Shadows  of  all  Bodies  held  in  the  co.  in  the  North  called  an  Intock^',  and  in  Oxfordjhire 
lour’d  Light,  between  the  Prifm  and  the  Wall,  a  Hitchin ,  or  Hitching ;  being  an  Out-part  or 
were  bordered  with  Fringes  of  the  Colour  of  that  Corner  of  fome  common  Field  Plow’d  up  and 
Light  only  in  which  they  were  held  :  And  alfo,  Sow’d  (ufually  with  Oats  or  Taxes)  and  fome- 
that  the  Fringes  in  the  Ked  Light  were  largefl,  times  fenced  off  with  a  dry  Foot  Hedge,  and 
and  thofe  in  Violet,  leaf.  Wherefore,  the  Rays  within  that  Year  in  which  the  reft  of  the  Field 
which  made  thefe  Fringes  in  the  Bed  Light, pafs ’d  lies  Fallow.  It  feems  to  be  derived  from  In, 
by  the  Hair,  at  a  greater  diftance ,  than  thofe  Within,  and  Hoke,  a  Corner, 
which  made  the  like  Fringes  in  the  Violet :  And  INLAND,  is  an  old  Word  found  in  Domefday 
confequently  theHair  in  caufing  thefe  Fringes, aXs  and  other  old  Books,  and  fignified  that  Part 
alike  on  the  Red  Light ,  or  leaft  refrangible  Rays  of  any  Land  or  Mannor  which  lay  fnext  to  the 
at  a  greater  diftance  ;  and  on  the  Violet  or  moft  Manfion  Houfe,  and  which  was  ufed  by  the  Lord 
refrangible  Rays,  at  a  lefs  diftance,  and  by  thofe  himfelf;  whence  it  was  called  Terra  Dominicalis , 
AXions  difpofed  the  Red  Light  into  larger,  and  Demefnes ,  in  oppofition  to  Vtland  or  Outland , 
the  Violet  into  fmaller,  and  the  Lights  of  in-  which  was  in  Tenancy.  Thefe  Inlands  the  Feu- 
termediate  Colours  into  Fringes  ol  intermediate  I  difts  call  Terras  Curt  as,  ac  Intra  Curtem ,  Ccurt 
Bigneffes,  without  changing  the  Colour  of  any  fort  Lands,  or  fuch  as  were  appropriated  to  the  Court 
of  Light.  When  therefore  theHair  in  the  firft  or  Houfe  of  the  Lord.  So 
and  fecond  Obfervation,  being  held  in  the  com-  INL ANTAL,  In-land  or  Demefne  was  op- 

mon  white  Light  of  the  Sun,  caft  a  Shadow  bor-  pofed  to  Delmtal ,  or  Out-land,  or  Land  Tenanted. 
der’d  with  three  Fringes  of  colour’d  Light  ;  thofe  INMATES,  are  luch  Perfons  as  are  admitted 
Colours  ( ’tis  plain  )  did  not  arife  from  any  new  (for  their  Money)  to  live  in  the  fame  Houfe  with. 
Modifications  imprefs’d  on  the  Rays  of  Light  by  and  which  go  in  at  the  fame  Door,  jointly  with 
the  Hair,  but  only  from  the  various  Inflexions,  others  to  whom  the  Houfe  belongeth ;  and  which 
whereby  the  feveral  forts  of  Rays  were  feparated  are  not  able  alfo  to  maintain  themfelves.  Thele 
from  one  another  ;  which  before  Separation  by  the  are  inquirable  in  a  Court- Lcet  .-  See  Kjtchin, 
Mixture  of  their  Colours,  compoled  the  VVhite\  Fol.  45. 

Beam  of  the  Sun’s  Light ;  but  when  ever  lepa-  INNATE  IDExVS.  Taking  the  Word  Idea  in 
rated,  compofe  Lights  of  the  feveral  Colours  the  largeft  and  moft  extenfive  Sence  (  fee  Ideas  in 
which  they  are  originally  difpofed  to  exhibit.  Vol.  II.)  For  whatfoever  is  the  ObjeCt  of  our  Un- 
And  this  mightily  confirms  his  DoCtrine  and  The-  derftanding  when  we  think ;  whether  it  be  Phan - 
ory  of  Colours,  as  indeed  all  kinds  of  Experi-  tafm ,  Notion,  Species,  £?c.  or  what  ever  it  is, 
ments  and  Considerations  do  :  See  Colours.  that  the  Mind  can  be  employ’d  about  in  Thin¬ 
king.  1 

Thefe  wonderful  Properties  of  the  Inflexion  of  the  \  The  Excellent  Mr  .Locke,  in  his  moft  ufeful 
Bays  of  Light,  are  caufed  by  a  Body  adting  at  a  EJfay  on  Human  Vnderftanding ,  hath  plainly  pro- 
diftance  on  the  Rays  :  And  yet  this  Adtion  of  In -  ved  there  are  not  any  fuch  things  as  Innate  Ideas 
fieXion  is  the  ftronger,  the  lefs  fuch  diftance  is  :  or  Principles.  Tho’ fome  Writers  will  needs  have 
So  that  perhaps  the  Attraction  which  caufes  it  fuch  Primary  Notions  as  have  been  called  ko/v«/ 
don’t  exert  its  Sphere  of  Activity  beyond  fuch  a  suVo/*/,  to  be  as  it  were  Characters  ftampton  the 
diftance.  The.Rays  of  Light  alfo  themfelves,  as  Mind  ofMan  ;  which  the  Soul  receives  in  its  ve- 
they  differ  in  Refrangibility,  are  diverfly  infleXed  3 1  ry  firft  Being,  and  brings  into  the  World  with 
and  feparated  into  thofe  three  Fringes  of  Coloi  rs  j  it. 

mention’d  by  Sir  If  Newton  in  his  Excellent  Op.  I  That  which  hath  led  Men  into  this  Miftake, 
ticks.  Lib.  3.  and  before  obferved  by  Grimaldus,  I  feems  to  have  been,  Firft,  a  Notion  of  the  mighty 
to  arife  from  any  fmall  Bodies,  fuch  as  Hairs,  1  Advantage  of  fuch  Innate  Ideas,  for  the  due  Di- 
pVires,  &c.  placed  in  the  Sun’s  Rays,  let  into  I  reeftion  and  Regulation  ol  the  Human  Mind; 
a  well  darkned  Room,  by  a  very  fmall  Hole,!  and  therefore ’tis  reafonable  to  fuppofe  our  Gra¬ 
cious 
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cious  Creator  fhould  have  furniflied  the  Nafccnt 
Mind  with  them  :  And*  fecondly,  that  thera  are 
many  Truths  to  which  we  pay  fo  early  and  fpee- 
dy  an  Affent ;  that  they  feem  to  be  Innate  and 
interwoven  as  it  were  in  our  very  Natures  ;  and 
ftampt  and  imprefs’d  originally  on  our  Minds. 

To  the  former  ’tis  eafie  to  anfwer  ;  That,  if 
the  lame  Advantages  will  accrue  to  the  Human 
Mind,  from  having  a  Power  given  it  by  God, 
by  Study  and  Thought  eafily  to  gain  fuch  No¬ 
tion  or  Principles  ;  there  is  then  no  need  of  fup- 
poiing  them  Innate :  And  if  this  Power  can  and 
doth  exert  it  felf  early  and  eafily  ;  and  enables 
us  to  alfent  to  the  Truth  of  fuch  ufeful  Notions 
and  Principles ,  as  foon  as  ever  the  Terms  exprel- 
fing  them  are  underftood,  ’tis  much  more  eafie 
and  natural  to  fuppofe  the  Power  of  obtaining 
them  innate,  than  the  Propofitions  and  Notions 
themfelves.  Our  Author  might  have  thought  it 
enough  to  Refute  this  Dodrine  ;  by  {hewing  (as 
he  admirably  and  clearly  doth)  how  we  may  at¬ 
tain  to  all  the  Knowledge  we  have,  barely  by  the 
ufe  of  our  Natural  Faculties,  and  without  the 
help  of  any  innate  Impreilions  !  Foi*  it  feems  as 
unreafonable  to  attribute  Truths  to  be  owing  to 
the  Imprefiions  of  Nature  and  innate  Characters, 
which  we  find  we  can  gain  by  the  Exercife  of 
our  Faculties  ;  as  to  fuppofe  thofe  Colours  to  be 
innate  in  our  Eyes  ;  which  on  opening  our  Eye¬ 
lids  will  be  painted  there  from  exrernal  Objedts, 
by  the  Operation  and  ACtion  of  Light. 

But  beeaufe  fome  prejudicate  Notions  have 
long  prevailed  per  contra ,  and  which  one  can 
hardly  oppofe  without  cenfure  ;  he  gives  us  the 
Reafons  at  large,  that  made  him  doubt  of  the 
Truth  of  that  received  Opinion  ;  which  are  in 

fhort  fuch  as  thefe.  . . 

That  fhould  they  argue  that  there  are  certain 
Principles  both  fpeculative  and  practical,  which 
are  univerfally  agreed  on  by  all  Mankind  .  This 
doth  not  prove  them  innate ,  were  it  true  in  Fad, 
if  another  Way  can  be  affign’d  how  Men  may 
come  to  fuch  an  tmiverfal  Agreement  in  the 
things  they  confent  to.  ,  ■ 

But  indeed  there  are  none  fuch,  to  which  all 
Mankind  give  an  univerfal  Confent.  %  If  you  take 
the  Speculative  Principles  into  view  ;  fuch  as 
whatever  is,  is  :  ’ Tis  impoffible  any  thing  fhould  be 
and  not  be  at  the  fame  time,  &c.  Though  thefe 
have  a  fettled  Reputation  as  Maxims,  and  defer- 
vedly  5  yet  are  they  fo  far  from  having  an  uni¬ 
verfal  AfTent  from  Mankind,  that  a  great  Part 
of  it  doth  not  fo  muchas^on?  them  :  As  all  Chil¬ 
dren  and  Idiots,  and  indeed  every  one  that  is  not 
ufed  to  internal  Reflexion,  and  abfiratted  Reafo- 
nings.  But  thefe  have  Souls ;  and  thefe  Souls 
have  thefe  Impreflions,  it  feems,  ftampt  upon 
them  ;  only  the  Stamp  cannot  be  feen  ;  the  Im- 
prefifion  is  there ,  but  ’tis  invifible  ;  the  Notion  is 
there,  but  thev  don’t  know  it  ;  the  Propofition  is 
there]  but  the'  Mind  is  ignorant  of  its  Truth 
’Tis  plain  therefore,  'tis  thereto  no  pur  pofe :  Where¬ 
fore,  he  that  hath  a  right  Notion  of  the  Wifdom 
of  GOD,  will  conclude  it  is  not  there  at  all.  ,  ■ 

If  it  be  faid,  Thefe  innate  Principles  lie  dormant 
and  invifible  there ,  till  the  Soul  comes  to  the  ufe  of 
Reafon  *  ’tis  plain  they  were  there  before  to  no 
purpofe  :  And  if  it  be  fully  made  appear,  that  the 
Exercife  of  our  Reafoning  Faculty  will  help  us  to 
them  another  way  ;  ’tis  highly  probable  they  are 
never  fo  imprejfed.  and  innate ,  at  all. 
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And  if  our  Reafoning  Faculties,  affenting  to  the 
Truth  of  thefe  Principles,  as  foon  as  we  under¬ 
hand  the  Words  they  are  exprefs  d  in  be  an  Ar¬ 
gument  that  they  are  innate ;  it  .will  proyc  too. 
much  ;  for  it  will  conclude  all  other  Propofitions  to 
be  Jo  too  ;  which  we  confent  to.  as  foon  as-  we  un¬ 
derhand  the  Terms  :  Such  as  two  and  tv»o~  make 
four ,  &c.  A  Square  is  not  a  Circle  ;  Rednc/s  is  not 
Sxvcetnefs ,  See.  and  ten  thoufand  fucly  others,  to 
whofe  Truth  the  Mind,  at  firft  propofing,  affents. 

Befides  no  Propofition  can  be  innate,  Unlels 
their  Terms  are  innate  ;  or  thofe  Ideas  which 
thofe  Terms  exprefs.  And  as  no  one  ever  faid 
that  Words  and  Terms  are  innate,  fo  in  the  whole 
Courfe  of  his  Book  Mr.  Lock.  (hews,  how  and 
after  what  manner  both  Simple,  Compounded, 
and  Abftradt  Ideas  come  into  the  Mind  :  And  he 
{hews,  that  the  Notion  of  Principles  being  innate , 
cairie  probably  from  hence :  That  there  being  a- 
bundanee  of  plain  and  obvious  Truths,  to  which 
the  Mind  pays  a  ready  affent  as  foon  as  the  Terms 
that  exprefs  them  are  underftood,  it  was  a  much 
eafier  and  fliorter  way  for  Men  to  fuppofe  them 
innate  there,  than  to  trouble,  themfelves  about 
the  Way  and  Manner  of  their  coming  into  the 
Mind  from  without,  by  Obfervation  and  Expe¬ 


rience.  /  ■ 

INORDINATE  Proportion,  is  where  the  Or¬ 
der  of  the  Terms  are  difturbed. 

INSCRIBED  Bodies :  On  Gunters  Setter,  are 
brneitmes  placed  two  Lines  anfwering  one  ano¬ 
ther,  and  called  the  Lines  oflnfcribed  Bodies ,  and 
are  eafily  known  there  by  the  Letters  D,  S,  I,  C , 
O,  T,  which  fignifie  tile  Dodecahedron ,  Sphere , 
Icojihedron ,  Cube,  Ottahedron ,  and  Tetrahedron . 

The  Vfes  of  thefe  Lines  may  be  thefe. 

*t  > 

1.  The  Radius  of  a  Sphere  being  given,  to  find, 
the  Sides  of  the  Five  Regular  Bodies  infer ibed 
in  it. 

,  y*  1 

2.  The  Side  of  any  of  the  Five  Regular  Bodies 
given,  to  find  the  Radius  of  the  Circum~ 
feribing  Sphere. 

If  the  Sphere  be  firft  given,  apply  its  Radius 
over  in  the  Points  S,  S,  on  each  Leg  of  the  Se&or0 

If  any  of  the  other  Bodies  be  firft  given,  apply 
its  Side  over  between  its  proper  Letters  5  fo  the 
Parallel  taken  between  the  Points  of  the  other 
Bodies,  fliall  be  the  Sides  of  thofe  Bodies,  and 
may  be  inferibed  in  the  Sphere,  whofe  Radius  is 
the  Diftance  between  S  and  S.  ,, 

INSCRIBED  Hyperbola ,  is  fuch  an  one  as  lies 
entirely  within  the  Angle  of  its  Affymptotes  ;  as 
the  Conical  Hyperbola  doth. 

INSECTIVOROUS  Animals ,  are  fuch  as 
feed.  on'  Infecfts  t  See  Birds,  t  ,  , 

INSECTS;  a  kind  of  Living  Creatures  fo  cal¬ 
led  by  Arijlotle  and  Pliny  ;  beeaufe  of  their  hay¬ 
ing  certain  lncifura,  Cuttings  or  Indentings,  in 
and  aboftt  their  Bodies.  The  Greckj  called  them, 
*Ev] opict.  The  Judicious  Mr  Ray  in  his  Methodus 
Infettorum  thus  diftinguiflies  the  feveral  Rinds  01 
Infects. 

Infects  are  (1.)  either,’ or  fuch  si 
do  not  change  their  Form  •  Or,  ( 2, )  .  NUr^ap^ 
fuch  as  do  really  change  their  Form. 
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Thofc  that  do  not  change  their  Form  are  either 
(i.)  ’'A ttoLo.  without  Feet,  or  (i.)  Pedata  with 
Feet ;  and  of  thefe  there  are  fome  Kinds  that 
call  their  Skins. 

InfeBs  without  Feet  are  either  Terr  ef  rial ,  or 
Land  InfeBs,  or  Aquaticf. 

Tcrreflrial  InfeBs  are  either  fuch  as  are  pro¬ 
duced  on  the  Land ,  or  in  the  Earth  3,  and  not  in 
the  Water  ;  as  the  Lumbrici  Terrefires  ;  which 
are  either  of  the  larger  fort  ;  and  are  called  Dew- 
Worms  ;  or  of  a  fmaller  f^e  :  And  of  thefe  there 
ar e  Rpd  and  Green ,  with  Yellow  7  ails :  Which 
laft  are  commoniy  called  Gilt-Tails. 

Or  fuch  as  are  found  in  the  Bowels  of  Animals: 
And  of  thefe  fome  are  found  in  the  lntejlines  of 
Men  ;  as  (i.)  the  Lumbrici  Teretes  ;  (2.)  Lum¬ 
brici  Lati ,  which  are  called  alfo  Tceniw.  (3. )Cu - 
curbitini ,  which  fome  will  haye  to  be  only  the 
Fragments  of  the  Tcenice  :  (See  Nich.  Andri  M.  D. 
De  Variis  Vermium  Specicbus.)  (4.)  The  Afcarides, 
which  are  chiefly  found  in  the  Rectum. 

Thofe  Worms  that  are  found  in  the  Inteftines 
of  Beafts  are  of  two  forts,  the  Oblongi  and  Pellu- 
cidi ,  of  the  thicknefs  of  a  Horfe-Hair  ;  and 
therefore  called  Vermiculi  Setiformes :  And  the 
Breves  and  Crajfiores ,  which  often  are  found  in 
Horfes,  and  are  called  the  Botts. 

To  this  Genus  of  Tcrreflrial  Infects ,  many  Na¬ 
tural  Hiftorians  refer  Snails  3  whether  with  or 
without  Shells. 


ing  under  Ground,  with  a  Forceps  at  the  Tail ; 
(4.)  A  White  fort,  with  fquare  black  Spots  on  its 
Back  5  (5.)  The  Farinarium,  bred  in  Meal,  of 
a  whitifh  Colour. 

Smaller  fort :  Some  of  which  are  found  about 
the  Bodies  of  Animals  5  fAs  (1.)  the  Cimex ,  or 
Wall-Loufe 3  of  a  ftinking  Smell  3  (2.)  Ricinus, 
the  Tick  3  (3.)  Pediculus,  the  Common  Loufe  ; 
(4.)  Pediculusferus  feu  Inguinalis,  the  Crab-Loufe  3 
(5.)  Pulex  the  Flea  3  of  all  which  there  are  vari¬ 
ous  kinds. 

Others  are  not  troublefome  to  Animals,  as 
(1.)  One  that  in  Bignefs  and  Figure  refembles  a 
Loufe,  but  is  very  nimble  and  fwift,  and  is 
found  in  Books  and  rotten  Wood  3  (zl)  Another 
there  is  with  a  very  long  Body,  and  a  forcipita- 
ted  Tail 3  (3  J  The  Blacky  Infect ,  found  often  in 
the  Flowers  of  (he  Chelidoninm 3  (4.)  A  Subterra¬ 
neous  fort,  a  little  whitifh  5  (5.)  One  that  skips 
like  a  Grafhopper,  but  is  much  lefs.  . 

2.  Aquaticf.  As  (1 J  the  Pediculus  Marinus 
Grandis,  which  adheres  to  Fifhes 3  (z.)  Th t'Squil- 
la  Fluviatilis,  with  a  Pyramidal  Tail,  and  two 
Hairs,  or  Briftles  at  the  End. 


Water  Infects  without  Feet,  not  changing  Form, 
are  either  of  the 

Greater  fort ,  which  have  a  peculiar  way 
of  moving,  by  firft  fixing  their  Head  to  the 
Ground,  and  then  drawing  up  their  Tail  to¬ 
wards  it,  £?c.  Of  thefe  fome  are  Teretes ,  round 
and  fmooth ;  of  which  are  three  forts 3  As  the 
Medicinal  HirudineSy  or  Leaches  ;  the  common 
Blacky Horfe-LeacheSy  and  the  Ajh-colourd  Sea- 
Leaches  :  But  there  is  alfo  a  fort  of  this  kind  that  j  h^e  to  the  Skin 


Infects  not  changing  Form ,  and  having  eight  Feet, 
are  either  with  a  Tail,  as  rhe  Scorpion  3  or  with¬ 
out,  as  the  Spider 3  of  which  fome  fpin  no  Web, 
have  but  two  Eyes,  and  very  long  Legs,  as  the 
Opilio ,  or  the  Shepherd. 

Some  do  fpin  a  Web  3  and  of  thefe  they  count 
three  forts  :  (1.)  The  Aranea  Colceflrenjis  Ab do- 
mine  tumido,  fubrotundo  &  elato ;  (2.)  The  Spi¬ 

der  with  the  Thorax ,  or  huddle  Part  of  its  Body,’ 
as  big  as  the  Abdomen  5  ( 3.)  The  Spider  with  the 
:  long  Abdomen  3  found  among  Reeds,  Rufhes, 
Grafs,  &c. 

2.  The  Ricini  Octopodbs,  which  are  fome  more 
flat  and  comprefs’d  5  as  the  rambling  Ticks  that 
run  o’er  the  Bodies  of  Animals,  but  don’t  fallen  ; 
and  fome  more  round  and  thick,  which  do  ad- 


3.  The  Syrones  or  Mites: 

Infects  not  changing  Form ,  and  with  fourteen 


is  fmaller  and  flatter,  which  is  found  flicking  to 
Stones  in  the  Bottoms  of  little  Brooks. 

Lejfer  fort,  which  have  a  different  way  of 

Crawling  or  Moving  from  the  former.  Thefe  therefore  by  Mr.  Jfc,  called  T,»*pw. 

alfo  are  either  *om,d  or  Fto  :  Of  the  Hound  fort  are  the  fy#  .-Of  which  there  are 

there  is  one  that  is  Blacf,  with  two  lmall  Horns 
on  its  Head  3  and  is  found  flicking  to  wet  Stones 
in  the  watery  Tops  of  Hills:  And  another,  which 
is  Bed,  of  about  a  Finger’s  length,  with  a  For¬ 
ceps  at  the  Tail,  found  at  the  Bottom  of  Fifh- 
Ponds  and  ftagnant  Waters. 

The  Flat  fort  are  very  fmall  and  thin,  and  are 
called  Flukes  ,  being  fometimes  found  in  Wa¬ 
ters,  and  fometimes  in  the  Branches  of  the  Porus 
Bilarius  in  Sheep. 


Infects  not  changing  Form ,  and  having  Feet ,  are 
either  (1.)  Hexapoda,  with  fix  Feet ;  (z.)  Octapoda, 
with  eight  Feet  ;  (3.)  with  fourteen  Feet  j  ^4.)  p0- 
lypoda,  with  many  Feet. 

Thofe  that  have  but  fix  Feet  are  either, 

1.  Terrefrial ;  and  thefe  of  a  Larger  find  5  As 
(1 .)  The  Yellowifh  Infect  found  in  rotten  decaying 
Oaks  3  (2.)  The  Black  one  on  the  Ground,  called 
by  Moujfet,  Vcrmivorous  3  (3.)  The  Black  one  liv¬ 


three  forts  :  As, 

1 .  The  Sea-Afellus  3  the  longefl  and  largefl  of 
all 3  living  amongft  the  Rocks. 

2.  Afellus  Lividus  5  which  rolls  itfelf  up  into  a 
Ball.  The  Common  Wood-Lice,  Sows  or  Chefs 
Buggs. 

3.  Afellus  Afininus,  with  a  forked  Tail 3  not 
rolling  itfelf  up.  To  this  Species  may  be  added 
the  Afellus  Marinus  Figure  brevioris,  rolling  itfelf 
up  3  (1.)  Afellus  Aquarum  dulcium,  with  long 
Legs,  and  two  Briftles  on  its  Tail 3  (3.)  Pulex 
Aquations,  both  in  Frcfli  and  Salt  Water  ;  (4.)  Pe¬ 
diculus  Aquaticus,  which  fattens  upon  Fifh. 

« 

Infects  not  changing  Form,  with  twenty  four  Feet. 
Thefe  have  the  eight  Fore-Feet  letter,  and  the 
fixteen  Hinder  ones  larger.  There  are  two  kinds 
of  them  obferv’d,  both  with  long  Bodies  ;  one 
larger,  and  of  an  obfeure  Colour,  among  the 
Rocks  by  the  Sea-fides  3  the  other  of  a  Silver  Co¬ 
lour,  found  in  Houfes. 

There 
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There  is  a  Kind  with  thirty  Feet,  of  an  ob¬ 
long  Shape,  Chefnut  Colour,  and  lull  fiatuilh 
Body,  uiually  lying  under  Logs  and  1  funks  ol 
Trees.  ’Tis  very  agile  and  fwilt. 

Infects  not  changing  Form ,  with  many  Feet  (cal¬ 
led  ■Ko\u-?wJk  )  are  tome  on  Land ;  and  either 
roundijh  in  Body,  with  all  their  Legs  riling  out  of 
the  middle  of  the  Belly  (nearly)  as  the  Jultts ;  or 
mere  Hat  and  comprefs’d,  with  their  Legs  not  ri¬ 
ling  as  before  from  a  Point  in  the  middle  of  their 
Body,  but  growing  along  on  the  Sides  ;  as  the 
Scolopendra  ;  and  fome  of  th.s  Kind  are 

Aquatick.  ;  of  which  Mr.  Bay  makes  three  Dif¬ 
ferences  :  (i.)  The  Corniflo  Luggs,  ufed  for  Baits 
in  catching  Fifli  ;  with  38  Legs,  and  a  fmooth 
roundilh  Body  ;  (2.)  Thes  S colop endr a  Marina, 
■Cor pore  piano  ;  (3.)  Animalculum  Bicorpor,  or  ra¬ 
ther  Bicaudatum  ;  lying  in  the  Clefts  of  Stones 
under  the  Salt  Water. 

Infects  which  do  really  undergo  a  Change  of  their 
Form  are  called  \xop  fulfil  a  ;  of  which  Swam 

merdam  hath  given  the  beft  Account  :  Tho’  he 
Ihews  that  this  Word  is  improperly  ufed,  lince 
there  is  by  no  means  any  real  Transformation, 
but  only  an  Explication  of  the  Parts  of  the  Ani¬ 
mal,  Latent  before  in  Miniature  (as  it  were  in  the 
Ovum  or  Nympba  (like  the  Plant  in  the  Seed;  and 
an  Encreafe  of  all  the  Parts  by  proper  Degrees. 

The  f  fi  Species  of  Tranfmutation  or  Change 
(which  Swammerdam  makes  rhe  fecond)  is  Inftam 
taneous;  there  being  no  fenfible  RW?  or  Stop  be 
tween  the  Old  and  the  New  Form.  And  the  In 
feds  of  this  Order  don’t  lofe  their  Motion  at  the 
Time  that  they  fhift  the  Pellicula ,  at  leaft 
not  to  appearance.  And  Swammerdam  deferibes 
the  fecond  Order  of  Change  to  be,  when  the 
Vermiculus  (leaving  rhe  former  Shape  of  the  Nym- 
pha,  with  which  it  appeared  in  the  Egg,  and  fub 
lifted  without  Food)  now  beginning  to  feed,  hath 
its  Members  or  Parts  vifibly  increafed, and  ftretch’c 
out,  and  takes  the  Form  of  a  new  Nympha,  which 
is  not  without  Motion  ;  and  from  thence  be¬ 
comes  a  Flying  Infect.  Of.  this  fort  are, 

1.  The  Libella,  or  Perla,  which  are  producec. 
from  an  Infect  of  lix  Feet,  (vid.  Moujfet ,  p.  322 
who  takes  it  for  the  Pulex  Marinus,  as  in  the  pre 
ceding  Page,  he  calls  it  the  Locufta  Aquatica.  Out 
of  the  Cruftaceous  Skin,  or  Husk,  of  this  Infect 
the  Liked  a  breaks  by  a  Fifture,  which  begins  be¬ 
tween  the  Eyes,  and  is  continued  to  the  Roots 
of  the  Wings,  and  is  there  joyn’d  to  the  Lateral 
Filfures. 

2.  The  Cimices  Silvefires ,  whofe  Charadteri- 
ftick  Marks  (according  to  Willoughby)  are  fi.)  A 
long  Probofcis ,  not  fpiral  but  ftrait  ;  (2.)  Their 
upper  Wings  to  the  middle  are  thick,  and  like 
Leather;  thence  tO  the  Ends  thin  and  membra 
nous;  (3.)  There  is  the  figure  of  St.  Andrew’s 
Crofs  on  their  Backs. 

3.  The  Locufia  ;  which  Willoughby  refers  to 
the  Infecta  fyj.(j'sy.op(paT'/. 

4.  The  Grylli  Campeftret. 

5.  The  Grylli  Domejlici,  or  Crickets. 

6.  The  Gryllo  Talpa ,  Mole  Cricket, 

7.  The  Cicada ,  or  Grafhopper. 

8.  The  Blatta ,  according  to  Swammerdam. 

9.  The  Tipula  Aquatica  ,  which  run  very 
fwiftly  on  the  Surface  of  the  Water  ;  and  have  a 
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Sting  in  their  Mouths  like  the  Cimices  or  Ticks. 
j  o.  Idle  Scorpius  Aquaticus,  with  a  Sting  alfo 

in  its  Mouth. 

11.  The  Mujca  Aquatic *  ;  called  by  Andro- 

vandus,  Apes  Amphibia. 

1 2.  The  Hemerobius ,  or  Ephemera,  or  Diaria, 

of  Swammerdam.  ^ 

13.  The  Forficula,  Or  Auricularia.  Vid.Mou- 

fet,  p.  175* 

The  Second  Species  of  Tranfmutation  includes 
fuch  Infects  as  undergo  a  double  Metamorphofis, 
or  Change  of  Shape. 

1 .  Into  a  Chryfalis,  or  fomething  analagous  to 
it. 

2.  Into  a  Flying  Infect. 

Thefe  Kinds  of  Infects ,  a  while  before  their 
Change,  lie  quite  ftill  without  Food  or  changing 
3iace  ;  and  in  refpedfc  of  their  Wings  are 

1.  KaAeo'/rTSf?,  or  Vaginipennia,  as  the  Sca¬ 
rab  <ei.  Beetles. 

2.  ’Aj/Ut or?#,  whofe  Wings  are  open  and  ex¬ 
panded  :  And  the  Wings  of  thefe  are  either  Fa¬ 
rinaceous,  as  the  Papiliones ,  &c.  or  Membranous , 
as  the  Apes,  Mufca,  &c.  and  thefe  are  either 
At-TTg^',  with  two  Wings,  or  Tst^wttts^,  with 
four  Wings. 

The  Scarabai  may  be  divided  (1.)  in  refpedt  of 
their  Horns  into  the  Naficornis ,  Buccrota  and 
Cervus  Volans,  or  Taurus.  (2.)  In  refpedt  of  their 
Antenna,  they  are  of  many  kinds  ;  of  which 
the  moft  eminent  are  thofe  called  Capricorni: 
(3.)  With  regard  to  their  Motion  as  the  Salta- 
trices.  (4.)  With  regard  to  their  Colour,  as 
Cantharides. 

To  the  Beetle  Kind  may  be  referred  the 
Ciendela,  or  Glow-Worm  :  *  The 
Staphylinus,  called  by  Willoughby  w/y./KifAso^rre- 
P©-:  The 

Profcarabaus,  or  Oy l- Beetle  ;  fo  called  from  its 
emitting  from  its  Joints  a  kind  of  Oyl,  on  its  be¬ 
ing  prefled  or  fqueezed. 

The  Anelytra ,  with  farinaceous  or  mealy 
Wings,  are  called  Papiliones,  Butter-files  ;  and 
thefe  are  either  Diurnal ;  or  Nocturnal,  or  the  Pha- 
Lena. 

The  Specihck  Diftindtion  of  the  Diurnal  is, 
that  they  always  fettle  with  their  Wings  eredt, 
are  produced  from  an  angulous  Aurelia,  and  have 
their  Antenna,  Studded  ( Clavata .)  Of  thefe  there 
are  about  50  kinds  obferved  in  England . 

The  Nocturnal  Butterflies,  or  the  Pbalana,  are 
vaftly  numerous  ;  and  cannot  very  clearly  be 
methodized.  But  for  Memory  and  Diftindtion’s 
fake  they  may  divided  into, 

1 .  The  Geometrigena ,  which  come  from  the  E - 
ruca ,  (  called  Geomctra  from  the  manner  of  its 
Walk,  which  is  Anfatini,  by  curling  up  its  Back 
like  the  Handle  of  a  Cup,  (fic.)  with  8  or  10  Feet. 

2.  Such  as  come  from  Eruca ,  with  14  Feet. 
Of  this  Kind,  which  is  very  numerous,  there 
hath  been  diftinguifhed  the  Phalena  Fafciata  ; 
whofe  Wings  are  in  Patches  or  Area’s  of  different 
Colours.  P ha l ana  Lineata ,  whole  Wings  are 
marked  with  tranfverfe  Lines.  Phalana  Puncta¬ 
ta ;  whofe  Wings  are  mark’d  with  one  or  more 
Points  ;  and  thefe  excepted,  all  the  others  are 
diftinguifhed  mto  greater  and  lejfer ,  and  of  a  mid¬ 
dle  fize  between  both.  One  of  the  larger  Kinds 
may  be  diftinguifh’d  alfo  by  their  inner  Wings 
running  out  beyond  the  upper,  when  they  lit  or 
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reft :  And  another  by  the  Appearance  of  the  Fi-  thole  places  where  the  Eruca  s,  which  are  hatched 
cure  of  Eyes  upon  the  Wings :  And  a  third,  by  out  of  them,  are  to  have  their  Food.  (3.)  There 

'  '  ‘  .  '  1  is  a  kind  of  Gluten,  by  which  the  Female  fattens 

her  Eggs  to  the  bearing  Buds  of  Trees,  &c.  fo 
that  the  Rains  cannot  walh  them  off.  (4.)  Thefe 
Eggs  will  not  be  hurt  by  the  greateft  Froft. 

Mr.  Andry,  in  his  Book  De  In  Generation  de 
Vers  dnns  le  Corps  de  i  Homme ,  Paris  8 vo,  1700. 
rakes  notice  that  the  Ancients  were  miftaken  in 
denying  that  Infects  did  breath,  on  the  Accouat 
of  their  wanting  Lungs  :  For  modern  Obferva* 
tions  do  convince  us,  that  Infects  have  a  greater 
Number  of  Lungs  than  other  Animals.  The  An¬ 
cients  thought  alfo  that  Infects  had  no  Blood,  be- 
caufe  many  of  them  had  no  red  Liquor  like  our 
Blood  :  But  ’tis  not  the  Colour ,  but  the  Vfe 
of  the  Liquor  that  is  to  be  regarded.  They 
believed  alfo  that  Infects  had  no  Hearts  ;  where¬ 
as  our  Microfcopes  do.  now  difcover,.thar  when 
Infects  have  feveral  Lungs,  they  have  alfo  feveral 
Hearts  ;  and  in  particular  ’tis  found  that  Silk- 
Worms  have  a  continued  Chain  of  Hearts,  from 
the  Head  almoft  to  the  very  Extremity  of  the 
Tail.  And  ’tis  this  Number  of  Hearts  and  Lungs 
that  occafion  thofe  Infects  to  give  Signs  of  Life 
a  long  while  after  they  are  divided  into  feveral 
Parcs.  He  obferves  alfo  that  tis  wrong  to  call 
Infects  imperfect  Animals ,  fin ce  they  want  no 
Parts  either  necelTary  or  convenient  for  their  ufe, 
and  to  render  them  compleat  in  their  Kind. 

Mr.  Poupart  affirms  that  the  Earth-Worms  and  . 
Round- tail’d  Worms,  which  are  found  in  the  In- 
teftines  of  Men  and  Horfes,  &c.  alfo  Snails  and 
Horfe-Leaches,  are  Hermophradites ;  but  that 
fuc.h  Worms  as  become  Fiyes,  and  Silk- Worms* 
are  not  fo,  being  of  no  Sex ,  but  are  Nefts  full  of 
real  Animals,  which  we  fee  in  time  come  out 
with  Wings.  Hiftoire  de  /’  Acadam.  Ppyale  des 
Sciences  Annec  1699. 

Writers  about  In  feds. 

Hiforia  Genera' is  Infectorum,  Pars  prima.  By 
J.  Swammer'dam.  Vltraject.  1 669.  4 to . 

Job.  Goedartius  de  Infectis  cum  Appendice .  By 
Dr.  Lifer.  1682.  4/0. 

Malpighius  deBcmbyce. 

Experience  inform  alia  Generations  de  gV  In- 
fetti.  By  Fr.  fiedi.  1668.  4*0. 

Moufeti  Tbeatr.  InfeHorum  Land.  1634.  cum 
Fig. 

Mart.  Lifer  Hiforia  Animalium  Anglia  Tres 
Tract atus  :  Vnus  de  Vraneis  •  Alter  de  Cocbleis ,  turn 
Terrefrjbus  turn  Fluviatilibus  ;  Tertius  de  Cocbleis 
Marinis.  Lond.  1678.  Ejufdcm  Exercitatio  A-r- 
natomica  de  Cocbleis  &  Limacibus.  Lond.  1694. 
800. 

INSINUATION  of  a  Will ,  in  the  Civil 
Law,  fignifies  the  firft  Production  of  ir,  or  the 
eaving  it  Penes  Pegiftrum,  in  order  to  his  Pro¬ 
bate. 

INSTALLMENT,  is  a  Settlement  or  fure 
Placing  of  any  Pcrfon  in  his  proper  Place  :  See 
20  Car.  2.  c.  2.  ’tis  fometimes  confounded  in  the 
Law  with  Abatement :  The  Word  is  chiefly  ufed 
ror  the  Induction  of  a  Dean,  Prebendary,  oro- 
ther  Ecclefiaftical  Dignitary,  into  the  Poffeffion 
of  his  Stall,  or  Proper  Seat,  in  the  Cathedral 

Church 


their  long  Tails  and  narrow  fliarp  Wings;  which 
by  fome  are  called  Phalxnx  Prxdatrices ,  or  Ac - 
cipitrina. 

The  Aefytra,  with  membranous  Wings ,  are 
Bees ,  Fiyes,  Wafps,  Bombylii ,  Crabrones ,  &c.  And 
to  this  Kind  the  Culex  Vulgaris  (  vid.  Swammer¬ 
dam,  p,  95.  Hifi.  Infefts)  or  Gnat  is  referr’d  ;  as 
alfo  the  Formica,  or  Ant. 

And  hither  mutt  be  referr’d  fuch  Water  Infers 
as  are  covered  by  a  Theca ;  according  to  the  Ob 
fervations  of  Willoughby.  And  thefe  have  either 

1.  An  immoveable  Theca ,  or  Cafe,  which  is 
fixed  to  the  Scones  ;  and  this  Cafe  is  either  of  a 
round  Figure,  or  of  one  more  comprefled  and 
flat. 

2,  A  moveable  portable  Theca  ;  and  thefe  are 
commonly  called  Phryganea. 

And  this  Theca  is  either, 

1 .  Strait ;  and  that  either  compofed  of  Straws 
and  little  Feftucx,  lying  parallel  one  to  another  ; 
of  which  there  are  two  kinds  ;  a  Greater,  where 
the  Fefiucce  are  two  (Inches  long;  and  a  Letter, 
which  is  very  common,  and  are  called  Straw- 
Worms  :  Or  elfe  the  Feftucx  lie  tranfverfely,  and 
are  fhorter ;  having  fometimes  pieces  of  Shells 
and  Stones  intermix’d  with  them  :  Others,  whofe 
Cafes  are  frait  alfo,  have  no  Feftucx  ;  but  al¬ 
ways  either  Sand  or  Gravel :  And  of  thefe,  fome 
have  the  Thecae  round  ;  and  are  called  Cod-Baits. 
Others  are  flat  and  comprefled. 

2.  Crooked  or  Horned  ;  which  run  tapering.  Of 
thefe  Mr.  Pay  reckons  four  kinds  ;  a  greater  and 
letter  Black  fort  ;  and  a  greater  and  letter  Afli- 
coloured  one. 

Thefe  all  produce  Fiyes  with  large  Wings,  like 
Butter-flyes. 

The  Third  Species  of  Tranfmutation ,  is  a  fim- 
ple  Change  from  a  Vermiculus  to  a  flying  Infeft ; 
but  yet  with  a  fenfible  d.'xn'iA,  ppfi  or  Stop,  be¬ 
tween  one  Form  and  the  other. 

This  Change  Swammerdam  thus  deferibes : 

“  The  Vermicle  excluded  from  the  Egg,  gets 
Nouriftiment,  by  little  and  little,  from  without; 
and  under  that  firft  Skin  or  Covering  hath  its 
Members-increafed  by  degrees  ;  not  flipping  it, 
or  putting  it  off  as  other  Vermiculi  do  when 
they  change  into  Nymphx,  but  affuming  the 
Figure  of  a  Nympha  in  it :  For  a  time  ’tis  quite 
motionlefs,  till  the  fuperfluous  Moifture  is  eva¬ 
porated,  and  then  in  a  few  Days  recovers  its 
**  Motion  again  ;  and  then  catting  off  this  Skin, 

**  which  is  as  it  were  double,  it  becomes  a  Flye.” 

Of  this  Kind  are  our  F  ejh-Flyes  ;  and  all  the 
FJymphx  Vermiformes  :  The  Vefpx  lchneumones,&c. 
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As  to  the  Generation  of  Infers  ;  Dr.  George  Gor- 
den,  in  Philof.  Tranfact.  N.  237.  from  the  Ob- 
fervations  he  had  made  about  the  true  Origin  of 
Caterpillars,  concludes  very  well  ;  (1.)  That  we 
ought  not  to  believe  that  any  Infects  are  bred  of 
Corruption,  and  not  ex  Ovo,  only  becaufe  we 
cannot  difeern  the  particular  Manner  of  their 
Propagation  ;  bccaufe  there  are  and  may  be 
more  full  Difcoveries  made  of  that  Kind  acci¬ 
dentally,  where  the  Procefs  is  not  vifible  to  the 
naked  Eye.  (2.)  The  Female  Infects  of  all  kinds 
of  Fiyes  and  Butter-flyes  do  put  their  Spawn  near 
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Church  ro  which  he  belongs.  Tis  fometimes 

called  installation.  r 

INSTAURUM,  is  ufed  in  old  Deeds  for  a 
Stock  of  Cattle  ;  and  was  commonly  taken  for 
the  whole  Stock  upon  a  Farm  j  as  Cattle,  Wa¬ 
gons,  Ploughs,  and  all  other  Impliments  of  Hul- 
bandry.  So  Inftaurum  Ecclefia  was  uied  for  the 
Books,  Veftments,  and  Utenfils  belonging  to  a 
Church.  And  lnjiaurapa  Terra  was  Land  ready 
Stock’d  with  all  things  neceffary  for  the  Ufe  of 
the  Farmer.  Inftauratio  is  often  uied  in  this 
fence  by  our  old  Hiftorians  and  M.S. 

INSTITUTION,  is  the  A&  of  the  Bifhop  or 
one  Commiffioned  to  A&  for  him  ;  whereby  a- 
ny  Clerk  is  inverted  with  the  Spiritualties  of  a 
Recftory  or  Vicarage. 

The  Clerk  kneels  down  before  the  Biihop 
while  he  pronounces  the  Words  .of  Inflation, 
(heftituo  te  Rgctorem  Ecclefia  de  A.  B. .cum  Cura  A- 
nimarurn,  &  accipe  Curam  tuam  &  mean)  And 
the  Clerk  holds  the  written  Inftrument,  with  the 
Fpifcopal  Seal  annexed,  in  his  Hand  during  the 
Ceremony.  But  the  Clerk  muft  have  Induction 
after  this,  without  which  he  hath  no  Right  to  his 
Temporaries,  if  the  Benefice  be  not  a  Donative. 

Before  the  Clerk  is  Inftitured  he  muftfubfcnbe 
the  39  Articles  of  Religion,  in  the  Prefence  of  the 
Ordinary  (or  his  Subrtuute  :)  And  the  Ordinary 
is  not  bound  to  Offer  them,  but  the  Clerk  is  to 
offer  to  Subfcribe  them  ;  and  he  muft  Sub  cribe 
them  without  Referve,  Exception  or  Qualifica¬ 
tion,  or  elfe  his  Inftitution  is  ipfo  facto  void  and 
null  ;  and  the  Church  is  ftill  vacant. 

At  the  fame  time  the  Ordinary  requires  the 
Clerk  to  fubfcribe  the  other  z  Articles  mention  d  in 
Can.  z 6.  about  the  Queen’s  Supremacy,,  and  the 
Lawfulnefs  and  Ufe  of  the  Liturgy.  ; 

The  Clerk  muft  alio  before  Institution, lublcribe 
to  that  Part  of  the  Declaration  enjoyn'd  by  the  Ad 
of  Uniformity,  14  Car.  2.  c.  4.  Vix,  1  mil  conform 
to  the  Liturgy  of  England  as  by  Law  ejtablijhed . 

Before  Inftitution  he  muft  alfo  take  the  Oaths 
mentioned  in  the  ift.  Statute  of.  William  an  dMary, 
c.  8.  in  ftead  of  the  former  Oaths  of  Allegiance 
and  Supremacy ,  required  by  St  at.  i.  Eli%.  c.  s. 

And  then  he  muft  take  the  Oath  againft  Simo¬ 
ny,  enjoyn’d  by  Can.  4°*  and  the  Oath  of  Cano¬ 
nical  Obedience.  All  this  before  Inftitution 

And  he  is  to  have  Certificates  given  him  of  his 
Subfcribing  theDeclaration, contain’d  in  theAd  of 
Uniformity,  in  Englijh,  in  a  diftind  Inftrument 
under  the  Hand  and  Seal  of  the  Bifhop  ;  ^nd  01 
his  other  Subfcriptions  and  Oaths  in  Latin. 

The  Clerk  ought  to  have,  by  all  means,  Wit- 
neffes  of  his  Inftitution ,  his  taking  the  Oaths, 
making  Subfcriptions ,  &c.  and  therefore  he 
fhould  defire  fome  prefent  to  write  their  Names 
on  the  Back  of  his  Inftruments  ;  and  make  Me- 
morrmdums  who  they  are,  and  where  they  live. 

The  Church,  by  Inftitution,  is  full,  againft  all 
Perlons  but  the  Queen ;  and  the  Clerk  by  it  may 
enter  upon  the  Glebe,  and  take  the  Tythes  ;  but 
he  cann  ot  Lett  or  Grant  them  ;  nor  Sue  for  them, 

if  ihev  are  refufed  to  be  paid. 

After  Inftitution  the  Clerk  is  to  receive  a  writ¬ 
ten  Mandate  from  the  Ordinary,  to  the  Arch-Dea¬ 
con,  or  other  proper  Perfon,  in  order  to  his  In¬ 
duction  ;  which  fee.  r 

INSTRUMENTS.  Befides  the  feveral  ufe- 
ful  Inftruments,  both  Mathematical  and  Mecha¬ 
nical,  which  are  defcribed  under  their  proper 


Names  in  this  Volume  and  fhe  former  ;  I  have 
at  the  End  of  this.  Volume  given  you  the  Flgurcs 
and  Defctiptions  of  fome  others,  which  are  not 
only  very  Curious  and  Accurate,  but  in  a  gieat 
meafure  alfo  Ne  w  ahd  Non-defcript. 

INSULATA  Columna ,  in  Architecture,  is  a 
Pillar  which  ftands  alone,  like  an  Ifland,  as  it 
were,  in  the  vaft  Ocean  of  the  Air.  Evelyn  s 

INSULT,  is  a  Word  ufed  in  the  Military  Art, 
for  attacking  any  Poft  with  open  Force,  without 
ufing  Trenches,  Sapps,  or  any  common  Ap¬ 
proaches.  ’  1  is  ufual  to  Infult  thus  the  Counter - 
fcarp  of  any  Place ;  that  they  may  not  give  the 
Enemy  time  to  fire  their  Mines,  which  they  have 
prepared. 

INSUPER,  is  a  Word  ufed  by  the  Auditors  ot 
the  Exchequer  ;  In  their  Accounts  they  fay.  So 
much  remarns  Infuper  to  fuen  an  Accountant 
That  is,  So  much  remains  due  on  fuch  an  Ac¬ 
count.  _ 

INTAGLIO’S  are  Precious  Stones  engraved 

with  Heads  of  Great  Men,  or  Infcriptions, 
fuch  as  are  often  fet  in  Rings,  or  Seals. 

INTER  Canem  &  Lup.um,  was  an  Expreffion 
formerly  ufed  for  Twilight.  In  the  North  this  is 
called  in  fome  places  Day-light's  Gate  ;  and  in  o- 
thers  betwixt  Hawk^  and  Bustard.  Iu  Hereford* 
Jhire  ’tis  called  corruptly  the  Mucl^-Shade,  i.  e. 

Moc^  Shade.  . 

INTERDICT,  was  a  Cenfure  formerly  in¬ 
flicted  by  Bifliops  or  Ordinaries  in  Times  ot  Po¬ 
pery  ;  forbidding  all  Sacraments  and  Divine  Of¬ 
fices  ^except  Baptifm  to  Children,  and  the  Sa- 


crament  of  the  Eupharift,  and  Exftream  'Uncftioh 
at  the  Point  of  Death)  to  be  performed  within  a- 
ny  Parifh,  Town,  Country,  or  #  Nation  5  and 
ffmetimesthey  piohibited  themwithin  tuch  places 
to  be  prefent  at  Divine  Service  in  any  other 
place.  This  Cenfure  was  commonly  inflicted 
on  a  Pretence  that  the  Privileges  of  the  Church 
had  been  violated  by  the  Lords,  Magiftrates,  or 
Princes  of  any  Place  or  Nation.  In  the  Reign  of 
our  King  John  this  Kingdom  lay  under  a  Papal 
Interdict  for  above  fix  Years  together  :  It  began 
A.  D.  1 108.  In  our  Common  Law  the  Word 

INTERDICTION  is  uied  alfo  in  the  fame 
Sence  as  in  the  Canon  Law  ;  where  ’tis  defign’d 
to  be  Cenfura  Ecclefiaftica  prohibens  adminiftrati - 
onem  divinorum  :  And  thus  tis  ufed  24  H.  8.  c,  1 2. 

INTEREST.  Befides  the  ]  Ways  of  Compu¬ 
ting  Inter  eft,  both  Simple  and  Compound ,  which 
you  will  find  in  Vol.  I.  I  fhall  here  give  you  ano¬ 
ther  very  plain,  eafie  and  ready  Method^  of 
Computing  all  Simple  Interest  and  Difcount ;  as 
alfo  the  Way  to  find  the  Amount  or  prefent  Va¬ 
lue  of  any  Summof  Money  ;  or  of  any  Annuity  t 
or  other  Yearly  Payment,  &c.  for  any  Tprm,  not 
exceeding  an  Hundred  Tears  :  And  this  from  the 
Accurate  and  Ufeful  Tables  of  Mr.  John  Smart 9 
of  the  Town -Clerk’s  Office  in  London.  And  in 
order  to  this,  the  following  Table  of  Shillings, 
Pence, and  Farthings, reduc’d  to  the  Decimal  Parts 
of  Pound,  are  previoufly  neceffary. 
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Shillings,  Pence,  and  Farthings,  reduc’d  to  the 

Decimal  Parts  of  a  Pound. 
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Decimal 
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d. 
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-I 

104 

.092708 

' — ' 

-I 

.004167 

-8 

.033333 

- 1 

-37 

.063542 

-I 

104 

.09375 

- — 

-1; 

.005208 

-84 

•°34?75 

- 1 

-34 

.064583 

-I 

104 

.0947Q2 

. . . 

-id. 

.00625 

-87 

.035417 

- 1 

_  0  ,L 
0  * 

.065625 

-I 

1 1 

.095833 

— 

.OO7292 

-84 

.O36458 

- 1 

-4 

.066667 

-I 

i*4 

.0  9687S 

— 2 

.008333 

‘9 

.0375 

- 1 

-  47 

•067708' 

-I 

1  id. 

2 

.097917 

— 

~24 

.009375 

-94 

.O38542 

- 1 

-47 

.06875 

-I 

11.4 

.098958 

“24 

.OI0417 

— 

-97 

.039583 

- 1 

-4r 

•069792 

“2 

+  y  j 

.1 

“24 

.011458 

“9t 

•.040625 

- 1 

~5 

.070833 

-3 

— 

.15 

“3 

.0125 

10 

.O4I667 

- 1 

-54 

.071875 

“4 

— 

.2 

.013542 

107 

.O42708 

- 1 

-57 

.072917 

-5 

— 

.25 

.014583 

iof 

•°3375 

- 1 

-  5t 

.073958 

-6 

— 

•3 

“34 

.015625 

10  4 

.044792 

- 1 

-6 

075 

-7 

— 

.35 

-4 

.016667 

11 

•C45833 

* 

- 1 

-6t 

.076042 

~8i 

— 

•4 

-47 

.0I7708 

114 

.046875 

- 1 

-67 

.077083 

-9 

— 

T 

*45 

“47 

.01875 

117 

.047917 

- 1 

-6± 

.078125 

10I 

— 

.5 

“44 

•OI9792 

IIt 

.048958 

- 1 

‘ 7 

.079167 

II 

— 

•55 

-5 

.020833 

- 1 

— 

.05 

- 1 

-74 

.080208 

12 

— 

.6 

-st 

.021875 

- 1 

1 

4 

.051042 

- 1 

T 

‘77 

.08125 

13 

— 

.65 

"5t 

,022917 

- 1 

I 

TT 

.052083 

-1 

-74 

.082292 

14 

— * 

•7 

“5t 

.023958 

- 1 

4 

.053125 

- 1 

-8 

.083333 

15 

— 

•75 

~6 

.025 

- 1 

-  I 

.054167 

- 1 

-8t 

.084375 

16 

— 

.8 

-p\ 

.026042 

- 1 

-  17 

.055208 

- 1 

-84 

.085417 

*7 

— 

.85 

“^7, 

.027003 

- 1 

-  17 

.05625 

-  1 

-81 

.086458 

18 

• — 

•9 

-67  1 

*  1 

.028125 

- 1 

-  It 

.057292 

- 1 

-9 

.0875 

19 

— 

•95 

— T 

-7  j 

.029167 

- 1 

-  2 

.058333 

• 

- 1 

‘97 

^088542  1 

Examples  of  the  Ufe  of  the  preceding  Table. 

What  Decimal  Part  of  a  Pound  is  7  d.  ? 

Look  in  the  Table  for  7  d.  and  even  with  it 
you  will  find  .029167,  which  is  the  Decimal 
required. 

What  Decimal  Part  of  a  Pound  is  17*.  6  d.  ? 
You  will  find  the  Decimal  of  17  /.  to  be  .8  5, 
and  the  Decimal  of  6d.  to  be  .025  5  which  ad¬ 
ded,  makes  .875,  and  anfwers  the  Queftion. 

,  •  '  '  i  [  '  •  |  ’  r 

What  is  the  Value  of  this  Decimal  .09375  in 
Shillings,  Pence,  and  Farthings  ? 

Look  in  the  Table,  and  you  will  find  it  to  be 
is.  10  d.  {. 

Note ,  If  you  cannot  find  in  the  Table  the  ex- 
ad  Decimal  fought  for,  take  that  which  is 
neareft  to  it,  and  you  can  never  err  above 
half  a  Farthing. 


Knowing  thus  the  Ufe  of  thefe  Decimal  Ta¬ 
bles,  all  the  Bufinefs  of  Simp/e  Intereji  will  very 
eafily  be  underftood  and  difpatch’d  as  followech. 

Simple  IntereH. 

The  Tearly  Interest  of  any  Sum  of  Money  is 
had,  by  only  multiplying  the  Principal  Sum  by 
the  Hundredth  part  of  the  1(4  te  oflntereft:  For 
the  Produd  in  Decimals  is  the  true  Anfwer. 

Examples. 

1 .  What  is  the  the  Interest  of  75  Pounds  for  one 
Tear ,  at  the  Hate  of  6 1.  per  Cent.  ?  . 

75  =  Principal. 

.06  the  Hundredth  part  of  6  /. 

■  -  — '  .  I.  r.  d. 

4.50  the  Produd;  which  is  4  10  00 

2.  What 


1 


1  N  T 


1  N  T 


2.  TVhat  is  the  Yearly  Inter ejl  of  157  /.  17 

5  /.  per  Cent.  ? 

«  «.  » 

1  57-S7 5  is  the  Decimal  for  157  /.  17  s.  6d. 

.05  the  Hundredth  part  of  5  Pounds. 

7.S9375  which  is  the  Decimal  anfwering  to 
7/.  17/.  10  \d.  the  Intereft  of 

157/.  17;.  6  d.  for  one  Year  at  5  /. 
■per  Cent. 

And  fo  for  any  other  Hate  or  Sum  whatfoever. 

When  thus  the  Intereft  for  one  Year  is  found. 
Divide  it  by  365  ;  the  Quotient  will  be  thelutereft 

for  one  Day. 

Thus  .01  being  the  Intereft  of  one  Pound  for 
one  Year;  if  you  Divide  that  Decimal  by  365 
(continuing, the  Work  as  lbng  as  you  pleafe)  you 
will  have  .00001739716018,  ,.&c. — * — •  for  a 
Quotient ;  which  will  be  the  Intereft  of  one  Pound 
for  one  Day  ;  and  at  one  per.  Cent. 

Then  will  this  Decimal  .000017,  &c.  found  as 
above  ;  if  you  Multiply  it  continually  by  the 
Principal ,  the  Number  of  Days ,  and  the  Hate  of 
Intereft,  become  of  itfelf  an  Intereft  Table  for  4- 
ny  Sum  of  Money,  for  any  Time ,  and  at  any 
Hate. 

. 

Example. 

What  is  the  Intereft  of  150  I  .for  365  Days,  at 
6  1.  per  Cent.  ? 

.000017  3  9716018 
150 


410958964100 

365 


1 50000000033000 
6 

9.00000000198000  Which  Decimal  gives  the 

Anfwer  near  enough  for  any 
Ufe,  to  be  9  Pounds. 

By  the  fame  Rule  .01  Divided  by  365,  will 
give  in  the  Quotient  the  Intereft  of  one  Pound  for 
one  Day,  at  1  per  Cent,  and  .03  Divided  by  365, 
will  do  the  fame  at  3  per  Cent.  And  thus  thefe 
Numbers- following  were  found. 


The  Intereft  of  one  Pound  for  one  Day,  at  all 

Hates,  from  1,  to  10  per  Cent. 

At  1  /.  per  Cent,  is  .0000173 97260  &c.  as  above, 
1  - - .00005.47945 11 

3  - .0000  81191781 

4  - ..000109589041 

5  - .000136986301 

6  - .000164383561 

7  — « — .000191780811 

8  - .000119178081 

,9 - .00014657534* 

10 - .000173971603 

&c. 

And  when  thus  the  Intereft  of  one  Pound  for 
one  Day,  and  at  any  Hdte>  1S  found  ;  Then  that 
Intereft  multiplied  by  1,  3,  4,  5,6,  7,  8,  and  9, 
£?c.  gives  the  Intereft  of  any  Sum  of  Money,  at 
the  fame  Rate. 

t 

Take  an  Example  at  3  I.  per  Cent. 

i  ' 

[  Intereft  of  1  /.for  one  Day,  is.  00008119178 

2  -  .00016438356 

3  -  .00014657534 

4  -  .00031876712 

5  — ■ —  .00041095890 

6  -  .00049315068 

7  - - .00057534146 

8  -  .00065753414 

9  - -  .00073972602 

And  then  ’tis  safie  to  find,  that  the  Intereft  of 
1  /.  being,  as  before,  .000082,  &c.  That  of 

1  o  will  be  .00  0822* 

100 - .008219 

1000 - .082192* 

10000 - .821918* 

100000  — —  8.219178 
1000000  —  82.191781 

Becaufe  moving  the  Point  of  Separation  ftill 
one  Place  nearer  to  the  Left  Hand,  Multiplies  a- 
ny  Decimal  by  10,  100,  1000,  as  is  Ihewn 
under  Decimals. 

And  thus  the  following  Tables  of  Daily  Inte¬ 
reft  were  made: 

The  Reafon  of  the  Stars  above,  fet  to  fome  of 
the  Numbers,  is  only  to  fhew  that  in  the  Con" 
tratftion  of  a  Decimal  Fraction  to  fewer  places,’ 
it  is  proper  to  add  one  to  the  laft  Figure  retain’d, 
when  the  next  Figure  to  it,  which  is  omitted, 
exceeded  5. 


/ 


INTEREST 


1 


/ 


1  N  T 


I  N  T 


INTEREST 


for  One  Day,  at  3,  4, 
per  Annum . 


5,  and* *  6  Pound  per  Cent. 


I  At  3  l.per  Cent,  per  An 

- — — 

At  4  /.  per  Cent,  per  An 

• 1  At  f  l.per  C( 

|  Principal. 

Intereft. 

Principal. 

Intereft. 

Principal. 

I 

I  10000000 

821.9178 

10000000 

1095.8904 

lOOOOOCO 

I  9000000 

739.7260 

9000000 

986.3014 

9000000 

|  8000000 

657.5342 

8000000 

876.7123 

'  '8000000 

j  7000000 

575.3425 

7000000 

767.1233 

7000000 

I  6000000 

493.i507 

6000000 

657.5342 

6000000 

J  5000000 

410.9589 

5000000 

547-9452 

5000000 

J  4000000 

328.7671 

4000000 

438*3562 

4000000 

[  3000000 

246.5753 

3000000 

328.7671 

3000000 

\  2000000 

164.3836 

.  2000000 

219.1781 

2000000 

|  IOOOOOO 

82.1918 

IOOOOOO 

109.5890 

IOOOOOO 

•  900000 

73.9726 

900000 

98.6301 

900000 

l  800000 

657534 

800000 

87.6712 

8000 DO 

5  700000 

57.5342 

700000 

76.7123 

700000 

600000 

49-3151 

600000 

65'7534 

600000 

!  500000 

.  41-0959 

500000 

54-7945 

500000 

;  400000 

32.8767 

400000 

'  43-8356 

400000 

j  300000 

24.6575 

300000 

■32.8767 

300000 

I  200000 

16.4384 

200000 

21.9178 

200000 

j  100000 

8.2192 

100000 

10  9589 

I OOOOO' 

j  90000 

7-3973 

90000 

9.8630 

90000 

;  80000. 

6-5753 

80000 

8.7671 

SOOOO 

70000 

5*7534 

70000 

7.6712 

70000 

60000 

4.9315 

60000 

6-5753 

60000 

]  50000 

4.1096 

50000 

*  5-4795 

50000 

;  40000 

*  3.2877 

40000 

4.3836 

40000 

30000 

2.4658 

30000 

3.2877 

30000 

20000 

1.6438 

2GOOO 

2.1918 

20000* 

10000 

.8219 

lOOOO 

1.0959 

i  Coo  d 

9000 

•7397 

9000 

.9863 

9000 

:  8000 

•6575 

8000 

.8767 

8000 

7000 

•5753 

7000 

•7671 

7000 

6000 

.4932 

6000 

•6575 

6000 

5000 

.4110 

5000 

*5479 

5000 

4000 

.3288 

4000 

.4384 

4000 

3000 

.2466 

3000 

.3288 

3000 

2000 

.1644 

2000 

.2192 

2000 

1000 

,  .0822 

lOOO 

.1096 

.  1000 

900 

•0740 

900 

.0985 

900 

800 

.0658 

800 

.0877 

800 

700 

.0575 

700 

.0767 

700 

•600 

.0493 

600 

.0658 

600 

500 

.0411  . 

500 

.0548 

500 

400 

.0329 

400 

.0438 

400 

300 

•0247 

300 

.0329 

300 

200 

.0164 

200 

.0219 

200 

100* 

.0082. 

IOO 

.0110 

IOO 

9° 

.0074 

90 

.0099 

90 

8o 

.0066 

80 

.0088 

80 

70 

.0058 

70 

.0077 

70 

60 

.0049 

60 

.0066 

60 

50 

.0041 

5° 

•°°55 

50 

4° 

.0033 

40 

.0044 

40 

30 

.0025 

30 

.0033 

30 

20 

.0016 

20 

.0022 

20 

10 

.0008 

10 

.0011 

IO 

9 

.0007 

9 

.0010 

9 

8 

.0007 

8 

•0009 

8 

7 

.0006 

7 

.0008 

7 

6 

.0005 

6 

•0007 

6 

5 

,0004 

5 

.0005 

5 

4 

,0003 

4 

.0004 

4 

3 

.0002 

3 

.0003 

3 

2 

.0002 

2 

.0002 

2 

1 

.0001 

1 

.0001 

1 

Cent,  per  An.  1 1  At  6 1.  per  Cent,  per  An 


Intereft..  i  Principal,  j  Intereft. 


1643-8356 
H79  4521 
13 1 5.0685 
1150.6849 
986.3014 
821.9178 
657.5342 

493-i507 

328.7671 

164.3836 


1369,8630 

1232.8767 

1095.8904 

958.9041 

821.9178 

684.9315 

547-9452 

410.9589 

273.9726 

136.9863 

123.2877 

109.5890' 

95.8904 

82.1918 

68.4932 

54*5945 

41.0959 

27,3973 

13.6986 

12.3288 
10.9589 
9.5890 
8. 2192 
6.8493 

5-4795 

4.1096 

2.7397' 

1-3699 

1.2329 

1.0959 

.9589 

.8219 

.6849 

*5479 

•4110 

.2740 

■1370 

~~^233~ 
.1096 
.0959 
.0822 
.0685 
.0548 
.0411 
.0274 
,OI37 


.0123 
.01 10 
.0096 
.0082 
.0068 
.0055 
.0041 
.0027 
.0014 


.0012 
.001 1 
.0010 
.0008 
.0007 
.coo  5 
.OC04 
•0003 
.000 1 


lOOCOOOO 

9000000 

8000000 

7000000 

6000000 

5000000 

4000000 

3000000 

2000000 

IOOOOOO 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

100000 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 


9000 

Soco 

7000 

6000 

5000 

4000 

3000 

2000 

1000 


900 

800 

700 

600 

500 

400 

300 

200 

100 


90 

80 

70 

60 

50 

40 

30 

20 

IO 


9 

8 

7 

6 

5 

4 

3 

2 

1 


I47.9452 
131-5068 
1 1 5.0685 
98.6301 
82.1918 
65*7  534 

49-3151 

32.8767 

16.4384 


H. 7945 

13.1507 
11.5068 

9  8630 
8.2192 

^•5753 

4'93I5 

3.2877 

I. 6438 

~M795" 

1-3151 

1. 1507 
.9863 
.8219 
•6575 
.4932 
.3288 
.1644 


.1479 
.1315 

•  1 1 5 1 
.0986 
.0822 
.0658 
.0493 
.0329 
.0164 


.0148 

.0132 

.0115 

.0099 

.0082 

.0066 

.0049 

.0033 

.0016 


.co  1 5 
.0013 
.0012 
•coio 
.0008 
.0007 
.0005 
•.0003 
.0002 


INTEREST 


/ 


/ 

1  N  T 

I  N 

T 

X  *  *v  -|  *  •  ▼  1  '  1  1  1 

INTEREST  for  One  Day,  at  7,  8,  9, 

per  Annum . 

and  10 

Pounds  Cevir. 

j  ■  * 

At']  l.  per  Cent,  per  An. 

8  /.  per  Ce»f.  per  An. 

At  9  /.  per  Cew?;  per  An. 

1 0/.  per  Cent. per  An. 

Principal. 

Intereft. 

Principal. 

Intereft. 

Principal. 

|  Intereft. 

Principal. 

Intereft. 

10000000 
9000000 
8000000 
'7000000 
6000000 
50-00000 
4000000 
300-0000 ; 
2000000 

1000000 

1917.8082 
1726.0274 
1534.2466 
1342.4658 
1150.6849 
958  9041 
767.1233 

5  75  *34  25 

383.5616 

191.7808 

10000000 

9000000 

8000000 

7000000 

6000000 

5000000 

4000000 

3030000 

2000000 

1000000 

2191.7808 

1972.6027 

1753.4247 

1534.2466 

13 15.0685 
1095.8904 
876.7123 
657.5342 
438.3562 
219.1781 

10000000 

9000000 

8000000 

7000000 

6000000 

5000000 

4000000 

3000000 

2000000 

1 000000 

2465,7534 

2219.1781 

1972.6027 

1726.0274 

I479*4521 
1232.87  67 
986.3014 
739.7260 

493-15°7 

246.5753 

10000000 
9000000 
8000000 
7000000 
6000000 
5000000 . 
4000000 
3000000' 
2000000 

ICOOOOO 

2739.7260 

2465.7534 

2191.7808 

1917.8082 

1643.8356 

1369.8630 

1095.8904 

821.9178 

547-9452 

273-9726 

900000 

800000 

700000 

600000 

500000 

172.6027 

1534247 

134.2466 

115.0685 

95.8904 

900000 

800000 

700000 

600000 

500000 

197.2603 

175.3425 

153.4247 

131.5068 

109.5890 

900000 

800000 

700000 

600000 

500000 

221.9178 

197.2603 

172.6027 

147.9452 

123.2877 

9900,00 

800000 

700000 

600000 

500000 

246.5753 

219.1781 

191.7808 

164.3836 

136.9863 

400000 

300000 

200000 

100000 

76.7123 

57-5342 

38.3562 

19.1781 

400000 

300000 

200000 

100000 

87.6712 

65.7534 

43*8356 

21.9178 

400000 

300000 

200000 

100000 

,  98.6301 
73.9726 

49*3i5i 

24.6575 

400000 

300000 

200000 

100000 

109.5890 

82.1918 

54*7945 

27*3973 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

17.2603 

15.3425 

13.4247 

11.5068 

9.5890 

7.6712 

57534 

3.8356 

1.9178 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

19.7260 

17*5342 

1 5 -34^5 
13.1507 
10.9589 
8.7671 

<5*5753 
4.3836 
.  2.1918 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

22.1918 

19.7260 

17.2603 

H  7945 
12.3288 
9.8630 

7.3973 

49315 

2.4658 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

IOOOO 

24.6575 

21.9178 

19*1781 

16.4384 

13.6986 

10.9589 

8.2192 

5*4795 

2*7397 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

1.7260 

1.5342 

I-3425 

1.1507 

.9589 

.7671 

•5753 

.3836 

.1918 

9000 
8000 
7000 
6000 
!  5090 

4060 
3090 
2090 
1000 

1.9726 

1*7534 

1-5342 

1. 3151 
1.0959 
.8767 

•6575 

.4384 

.2192 

9000 
8000 
.  7000 

6000 
5000 
4000 
3000 
2000 

1000 

2.2192 

1.9726 

1.7260 

i*4795 

1.2329 

.9863 

•7397 

•4932 

.2466 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

IOOO 

2.4658" 

2.1918 

1  9178 
1.6438 

1  *3699 
1.0959 
.8219 

•5479 

.2740 

900 

800 

700 

600 

500 

i  400 

300 

200 

100 

.1726 

•M34 

.1342 

.1151 

.0959 

.0767 

•°575 

.0384 

.0192 

900 

800 

700 

600 

500 

400 

300 

200 

100 

.1973 

•1753 

.1534 

.1315 

.1096 

.0877 

.0658 

.0438 

.0219 

900 

800 

700 

600 

500 

400 

300 

200 

100 

.2219 

•T973 

.1726 

.1479 

.1233 

.0986 

.0740 

.0493 

.0247 

900 

800 

700 

600 

500 

400 

300 

200 

IOO 

.2466 

.2192 

.1918 

.1644 

.1370 

.1096 

.0822 

.0548 

.0274 

90 

80 

7° 

60 

50 

40 

30 

20 

10 

.0173 

•OI53 

.0134 

.0115 

.0096 

.0077 

.0058 

.0038 

.0019 

90 

80 

70 

60 

50 

40 

30 

20 

IO 

.0197 

.0175 

.0153 

.0132 

.0110 

.0088 

.0066 

.0044 

.0022 

90 

80 

70 

60 

50 

40 

30 

20 

IO 

.0222 

.0197 

.0173 

.0148 

.0123 

.0099 

.0074 

.0049 

.0025 

90 

80 

70 

60 

50 

40 

30 

20 

IO 

.0247 

•0219 

•0192 

.0164 

.0137 

.0110 

.0082 

.0055 

.0027 

.  ...  9 

8 

7 

6 

5 

4 

3 

2 

-  v.  ;  1 

.0017 

.GO  15 
.OOI3 
.0012 

.OOIO 

.0008 

.0006 

.0004 

.0002 

9 

8 

7 

6 

5 

4 

3 

2 

1 

.0020 
.0018 
.0015 
.0013 
.001 1 
.0009 
.0007 
.0004 
.0002 

9 

8 

1 

t 

6 

5 

4 

3 

2 

1 

.0022 

.0020 

.0017 

.0015 

.0012 

wOOIO 

.0007 

.0005 

.0002 

~9 

8 

7 

6 

5 

4 

3 

2 

.0025 
.0022 
.0019 
.001 6 
.0014 
.0011 
.0008 
•0005 
.0003 

Sff 

,  72* 
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The  Vfe  of  the  preceding  Tables, 


When  the  Intereft  of  any  Sum  of  Money  is 
required  for  any  Number  of  Days,  Multiply  the 
Principal  Sum  by  the  Number  of  Days  ;  and  the 
] ntereft  of  that  Produd  for  one  Day,  anfwers  the 
Queftion. 

For,  the  Intereft  of  one  Pound  for  one  hundred 
Days,  is  equal  to  the  Intereft  of  one  hundred 
Pounds  for  ‘one  Day. 


Example. 


r'*V  V 


What  is  the  Interest  0/165  1  .for  438  Days,  at 
6  1.  per  Dent.  per  Ann.  ?  J  1 


\  •  V-  c  \ 


265  /.  Multiply ’d  by  438,  ( the  Number  of 
Days)  the  Produd  will  be  1 1  6070  /.  the  Intereft 
of  which  Sum  take  out  of  the  Table  of  6  l.  per 
Cent .  thus  ; 


The  Intereft  for  one  Day  of  1 00000  is  16.4384 

10000  is  1.6438 
...  ,  6000  is  ,9863 

7°  is  .0115 


Principal  1 1 6070  Int.  1 9.0800 

r 

*1  .U'^^nn  *  •  II  # 

1 

Anfwer  19/.  1  s.  7  J  d. 

And  thus,  by  thefe  Tables,  the  Intereft  of  any 
Sum  of  Money,  for  any  Time,  and  at  any  Rate 
of  Intereft,  from  3  /.  to  10  /.  per  Cent,  per  Ann. 
is  readily  found. 

For  the  more  ea fie  finding  the  Number  of 
Days,  from  any  one  Time  given,  to  any  other, 
the  following  Table  is  made. 


4-FA 


OO 


1  I 


ocxx 


t  \ 


,  rv  f,  l  ,  '  '••  •  r  ;  t  ’  ■  ^  r  I  Q  ,f'  I  ■  *  '  X  «  *  (  |  “  1  |  -  %  t 

T'hc  Number  of  Days  from  any  Day  in  any  one  Month 3  to  the  fame  Day  in  any  other  Month. 


oocvr 


xjooc 


rb^'n|)anuarV 


I 


Feb. 


r  _  _  _ 

$9 

Apr.  90 
May  120 
June  1  1 
.  IJuly  181 
T04  j Aug.2 1 2 
]Sep.  243 
JOft.  273 
jN.0v.304 


|  Feoru.  iViarcn  |  Apri 
Mar.  28'Apr.  31  May  30 
Apr.  5  9  May  61  June  61 


May  I  June 
June  3 1  July 


May  89 
Tune  120 


June  92  July  91 
July  1 22  Aug.i  22 


1 


Aug.i  8 1 
Sep.  212 
Oct.  242' 
Nov.273 
Dec.  303 
Dec.  334  Jan.  334 


>n.  365 


July  150  Aug.i  5 3  Sept.  1  <5  3 
Sept.  1 84  Oii't.  183 


Feb.  365 


06t.  214 
Nov.245 
Dec.  275 
Jan.  306 
Feb.  337 
Mar.365 


Nov.214 


July  61 
Aug.  92 
Sept.123 

0<it.  153 

Nor.184 


!0 


Dec.  244  Jan.  245 


Jan.  275 
Feb.  306 
Mar.334 
Apr.  365 


Aug.  61 
Sept.  92 
Oft.  122 
Nov.153 
Dec.  183 


Feb.  276 
Mar.304 
Apr.  33  5 
May  365 


Dec.  214  Jan.  214 


Feb.  245 
Mar.273 
Apr. 304 
May  3  3  4 
June  365 


July  Auguft 

Aug.  3i|Sept.  31 
Sept.  62|Oft.  61 
Oft.  92 
Nov.123 


Nov.  92 
Dec.  1 22 


Seprem. 
Oft.  30 
Nov.  61 
Dec. 


9i 

Jan.  122 
Dec.  153  Jan.  153  Feb.  153 
Jan.  1 84  Feb.  1 S4  Mar.i  8 1 
Feb.  2i5|Mar.2i2  Apr.  21 2 
Mar.243lApr.  243  May  242 
Apr.274 |May  273  June  273 
May  304'Tune  304  July  303 
June  335  July  334  Aug, 334 
July  365^-11^365 


O£tob.  INovem 
Nov.  31  Dec.  30 


Dec. 

Jan.  92 
Feb.  123 
Mar.i  5 1 
Apr.  182 
May  212 


Jan.  6 1 
Feb.  92 
Mar.i  20 
^pr.  1 5  r 
May  1 8 1 
June  212 


June  243  July  242 
July  273  Aug.273 
Aug.304  Sept.304 
Sept.335Oft.334 


Sept.3651Oft.365jNov.365 


Oecetn 
Jan.  31 
Feb.  62 
Mar.  90 
Apr.  121 
May  15 1 
June  182 
July  212 
Aug.243 
Sept.274 
Oft.  304 
Nov.335 
Dec.  365 


. 


This  Table  fliews  the  Number  of  Days,  from 
any  Day  in  any  one  Month,  to  the  fame  Day  in 
any  other  Month;  as,  from  the  ift,  5  th,  10th, 
or  20th  of  May ,  to  the  ift,  5th,  10th,  or  20th 
of  November,  is  184  Days  :  Which  is  thus 
known.  * 

I  find  May  at  the  Head  of  one  of  the  Co¬ 
lumns  ;  and  looking  down  that  Column,  I  find 
November,  and  even  with  it  184. 

But  if  the  Queftion  is  from  the  5  th  of  May, 
to  the  10th  of  November,  I  muft  add  5  ;  and  the 
Number  of  Days  will  be  1 89.  On  the  contrary, 
if  it  be  demanded  from  the  10th  of  May,  to  the 
5  th  of  November  ;  5  muft  be  Subtracted,  and  the 
Number  will  be  179.  And  thus  any  Number 
of  Days,  not  exceeding  a  Year,  are  found  by 
Infpedtion. 

If  the  Time  exceed  a  Year ;  as  from  the  1  oth 
of  May  1706,  to  the  10th  of  November  1707  ; 
add  365  to  the  Number  found  in  the  Table,  and 
the  Anfwer  will  be  549  Days. 

9  (  ,  ' 

And  as  you  may  thus  very  eafily,  and  accu¬ 
rately  enough,  Solve  all  Queftions  and  Cafes  of 
Simple  Intereft  ,  fo  he  next  fhews  how  to  find 
the  Difcount  of  any  Sum  of  Money  for  any  Time, 
and  at  any  Rate  of  Intereft,  thus. 


1.  To  find  the  Annual  Difcount  of  one  Pound, 
at  t  /.  per  Cent.  Divide  .01  by  1.01  If  at 
2  per  Cent.  Divide  .02  by  1.02  At  3  per  Cent . 
Divide  .03  by  1.03  (3c.  and  the  Quotients  will 
be  the  feveral  Difcounts  required. 

V  * '  . '  f  *  ‘  J  * -•**•_. 

Thus  the  Difcount  of  one  Pound  for  one  Year, 
at 

/. 

1  perCent.  .009900990099 

2  —  —  .019607843137 

3  -  .029126213592 

4  —  —  .038461 538462 

c  \  *  5  —  —  .047619047619 

<  ’  •  6  —  - —  .056603773585 

7  - - .065420560748 

8  -  .074074074074 

9  -  .082568807339 

10  —  • —  .090909090909 

And  then  the  Difcount  of  1  /.  being  Multiply’d 
by  any  Principal  Sum,  the  Product  will  be  the 
Annual  Difcount  of  that  Principal. 

Example. 

What  is  the  Difcount  of  1  00  I.  at  6 1.  per  Cent, 
per  Annum  ? 

.  i  1  .05660* 


I  N  T 


I  N  T 


) 

05660,  &c  being  the  Difcount  of  1  /.for  one 
Year,  at  the  Rate  of  6  per  Cent,  as  above  ;  that 
Multiplied  by  100/.  will  produce  5.5660^77, 
Which  Decimal  being  reduced,  gives  us  5  /.  13  /. 
2  d.  and  no  more  :  And  therefore  that  is  to  be 
look’d  upon  as  the  true  Difcount  of  1 00  /.  at  6  /. 
per  Cent,  for  one  Year. 

And  yet  nothing  is  more  common,  than  to  al¬ 
low  6  /.  for  the  Difcount  of  1 00/.  for  a  Year,  at 
6  l.  per  Cent.  But  he  that  doth  fo,  certainly  wrongs 
hiovlelf :  For  he  ought  to  receive  fo  much  Mo¬ 
ney  as,  at  6  /.  fer  Cent.  Intercft,  will  amount  to 
loo/,  in  one  Year;  which  lefs  than  94/.  6s.  9 \d. 
will  not  do.  -*■  -r 

4  v*  «  \  \  t  •  .  \,\  v  v 

The  feveral  Diicounts  of  1  /.  for  one  Year  (as 
above)  and  at  the  aforefaid  Rates,  being  Divided 
by  3^5  ;  will  give  the  Difcounts  for  one  Day,  at 
the  fame  Rates ;  Vi%. 

The  Difcount  for  one  Day  at 

■  « c*  ^  ;  ■  /  A  )  |  ^ 

1  l. perCent. .0 00027126000 

2  _ —  .0000  £37201 18 

^  —  —  .0000  79797845 

4  —  —  .00010  5374°78 

5  —  .000130463144 

6  —  ■ —  .000155078832 

<7  —  —  .0001  79234413 

8  —  ~  .000202942669 

9  —  —  .000226215911 
jo  —  . —  .00024906600s 


i 


And  wheh  thus  the  Difcount  of  one  Pound  for 
one  D  iy ,  and  atany  Ityte,  is  found  ;  if  you  Mul¬ 
tiply  that  by  2,  3,  4,  5,  6,  &c.  it  will  give  the 
I  ifeount  of  any  Sum  of  Money  whatfoever,  at 
the  fame  Rate. 

ill  .  f'\;3  r  i  .■JonofD  ■  '  -  -  ui 

Examples  at  3  per  Cent. 

(  -  1<‘  1  .  ..  :.?ypb  •  •  i:  • 

The  Difcount  for  one  Day  of 

1  /.  -  is  -  -  .000079797845 

2  —  • —  .0001  59595691 

3  -  .ooo239393536 

4  -  .000319191382 

5  —  —  *000398989227 

6  -  .000478787073 

7  —  — -  .000  558584918 

8  —  —  .000638382764 

9  - .000718180609 

10 - .000797978455 

100  -  .007979784546 

1000  —  —  .079797845458 
&c. 

:  40  t  (  u  tv*  l  ,  ’ 

;  '!?  * 

And  after  this  manner  the  following  Tables  of 
Difcount  are  framed. 


.1 


!\f 
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Vol.  II. 


Sff  2 
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discount 
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DISCOUNT  for  One  Day,  at  3,  4  5,  and  6 

Pound  per  Cent. 

,  < 

?  ^  I 

*  14,  ,  -J 

per 

Annum. 

. 

->  *  ;  10  2  ODf 

*  t  * 

< 

At  3  /.  per  Cewf.  per  An. 

\At  4  l.  per  Cent,  per  An, 

At  j  l.  per  Cent,  per  An 

At  6 1.  per  Cent,  per  An. 

Principal. 

Difcount. 

Principal. 

Difcount. 

Principal. 

Difcount. 

Principal. 

Difcount. 

t 

10000000 

797-9785 

1 0000000 

1053.7408 

t 0000000 

Vl — — r— 

1304.6314 

10000000 

1550.7883 

9000000 

718.1806 

9000000 

948.3667 

9000000 

1174.1683 

9000000 

I395*7°95 

8000000 

638.3828 

8000000 

842.992  6 

8000000 

1043.7052 

8000000 

1240.6307 

7000000 

558.5849 

7000000 

737-6185 

7000000 

913.2420 

7000000 

1085.5518  I 

6000000 

478.7871 

6000000 

632.2445 

6000000 

782.7789 

6000000 

930.4730  | 

5000000 

398.9892 

5000000 

526,8704 

5000000 

652.3157 

5  000000 

778-3942 

4000000 

319.1914 

4000000 

421.4963 

4000000 

521.8526 

4000000 

620.3153  I 

3000000 

239.3935 

3000000 

316,1222 

3000000 

39i-3;894 

3000000 

465.2365 

2000000 

M9-5957 

2000000 

210.7482 

2000000 

260.9263 

2000000 

310.1577 

1000000 

79-7978 

1000000 

105.3741 

1000000 

130.4631 

1000000 

155.0788 

90000-0 

71.8181 

900000 

94.8367 

900000 

117.4168 

900000 

139.5709  j 

800000 

63.8383 

800000 

84.2993 

.800000 

104.3705 

800000 

124.0631  j 

700000 

55.8585 

700000 

73.7619 

j  700000 

91.3242 

700000 

108.5552 

600000 

47.8787 

600000 

63,2244 

600000 

78.2779 

600000 

93-0473 

500000 

39.8989 

500000 

52.6870 

500000 

65.2316 

500000 

V  77-5394 

400000 

31.9191 

V  400000 

42.1496 

400000 

$2.1:853 

400000 

62.0315 

300000 

23-9304 

300000 

31.6122 

300000 

39.1389 

300000 

46.5236  I 

200000 

.15.9596 

200000 

21.0748 

200000 

26.0926 

200000 

31-0158  j 

100000 

7.9798 

100000 

10.5374 

100000 

13,0463. 

100000 

1 5.5079 

90000 

7.1818 

90000 

9.4837 

90000 

iif  74*7 

90000 

13.9571} 

80000 

6.3838 

80000 

8.4299 

80000 

10,4371 

80000 

12.4063  1 

70000 

5.5858 

70000 

7.3762 

70000 

9.1324 

70000 

10.8555 

60000 

4.7879 

66000 

6.3224 

60000 

7.-827S 

60000 

9-3047 

50000 

.•3.9899 

50000 

5.2687 

50000 

6:5  232 

50000 

'•7, 75^9  ( 

40000 

3. 1919 

40000 

4.2150 

40000 

5.2185 

40000 

6.2032 

30000 

2.3939 

30000 

3.1612 

30000 

3.9139 

30000 

4-6524  j 

20000 

1.5960 

20000 

2.1075 

20000 

2.6093 

20000 

3. 1016  I 

10000 

.7980 

10000 

1.0537 

10000 

1.3046 

10000 

1.5508  jf 

9000 

.7182 

9000 

.9484 

9000 

i.i742 

9000 

1-3957 

8000 

.6384 

8000 

.8430 

8000 

1.0437 

8000 

1.2406  t 

7000 

.5586 

7000 

•737  6 

7000 

.9132 

7000 

1.0856  j 

6000 

.4788 

6000 

.6322 

6000 

.7828 

6000 

.9305  f 

5000 

.3990 

5000 

.5269 

5000 

.6523 

5000 

♦7754 

4000 

.3192 

4000 

.4215 

4000 

.5219 

4000 

•6203 

.  —3000 

.2394 

3000 

.3161 

3000 

.3914 

3000 

.4652 

2000 

.1596 

2000 

.2107 

2000 

.2609 

‘2000 

•  3  102  j 

1000 

.0798 

1000 

.1054 

1000 

.1305 

1000 

♦I55I 

900 

.0718 

900 

.0948 

900 

-1174 

900 

•!396  I 

800 

.0638 

800 

.0843 

800 

.1044 

800 

.1241  I 

700 

.0559 

700 

.0738 

700 

.0913 

700 

.1086  | 

600 

.0479 

600 

.0632 

600 

.0783 

600 

.0930  | 

500 

.0399 

500 

.0527 

500 

.0652 

500 

•0775 

400 

.0319 

400 

.0421 

400 

.0522 

.  400 

.0620  | 

300 

.0239 

300 

.0316 

300 

•°39I 

300 

.0465 

200 

.0160 

200 

•  .0211 

200 

.0261 

200 

.0310  1 

100 

.0080 

100 

XT' 

O 

O 

• 

100 

.0130 

lOO 

.0155 

90 

.0072 

"  90 

.0095 

90 

.0117 

90 

.0140 

80 

.0064 

80 

.0084 

80 

.0104 

80 

.0124 

70 

.0056 

70 

.0074 

70 

.0091 

70 

.0109 

60 

.0048 

60 

.0063 

60 

.0078 

60 

.0093 

5° 

.0040 

5° 

.0053 

50 

.0065 

$o 

.0078 

40 

.0032 

40 

.0042 

40 

.0052 

40 

.0062 

30 

.0024 

30 

.0032 

30 

.0039 

30  . 

.0047 

20 

.0016 

20 

.0021 

20 

.0026 

20 

.0031 

10 

.0008 

10 

.OOII 

10 

.0013 

10 

.0016 

9 

.0007 

9 

.OOO9 

9 

.0012 

9 

.0014  | 

8 

.©006 

8 

.0008 

8 

.0010 

8 

.0012  | 

7 

.0006 

7 

.0007 

7  . 

.0009 

7 

.0011 

6 

.0005 

6 

.0006 

6 

.0008 

6 

•0009 

5 

.0004 

5 

.OOO5 

5 

.0007 

$ 

.0008 

•  4 

.0003 

4 

.OOO4 

4 

.0005 

4 

.000  6 

3 

.0002 

3 

.OOO3 

3 

.0004 

3 

.0005 

2 

.0002 

2 

.0002 

2 

.0003 

2 

.0003 

1 

.0001 

1 

.OOOi 

1 

.0001 

.  1 

.0002 
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DISCOUNT  for  One  Day,  at  7,  8,  9,  and  10  fer  Cent, 

per  Annum . 


A  .  \  4  ‘ 

At  7  l.  fer  Cent,  fer  An. 

8  l.  fer  Cent,  fer  An. 

At<)  l  fer  Cent. fer  An 

At  10I.  fsrCentiferAn . 

- ! — - rrr - - — - 

Principal. 

Dilcount. 

Principal. 

Dilcount. 

Principal.  1 

Dilcount. 

Principal. 

uncount. 

2490.66oo~ 

2241.5940 

1992.5280 

1743.4620 

1494.3960 

1245.3300 

996.2640 

747.1980 

498.1320 

249.0660 

IOOOOQOO 

90000.00 

SOOOOOO 

7000000 

6000000 

5000000 

4000000 

3000000 

2000000 

I OOOOOO 

1792.3441 

1613.1097 

H33*8753 
1254.6409 
1075.4065 
896.1721 
716.9377 
537.7032 
»■  358.4688 
179.2344 

10000000 

9000000 

8000000 

7000000 

6000000 

5  OOOOOO 
4000000 
•  3000000 
2000000 

1000000 

2029.42  67 
1826.4840 
1623.5414 
1420.5987 
1217.6560 

1014.7133 

811.7707 

608.8280 

405.8853 

202.9427 

1 0000000 
9000000 
8000000 
7000000 
6000000 
5000000 
4000000 
3000000 
2000000 

1000000 

2262.1591 

2035.9432 

1809.7273 

1 5  ^3*5 1 14 
I357-2955 

1 13 1.0796 
904.8636 
678.6477 
452.4318 
226.2159 

10000000 

9000000 

8 oooooo 
70c 0000 
6000000 

5  oooooo 
4000000 
3000000 
2000000 

1 oooooo 

90OOOO 

800000 

70OOOO 

600000 

50OOOO 

400000 

3OOOOO 

200000 

I OOOOO 

161.3110 

143.3875 

125.4641 

107.5406 

89.6172 

71.6938 

53.7703 

35.8469 

17.9234 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

100000 

182.6484 

162.3541 

142.0599 

121.7656 

101.4713 

81.1771 

60.8828 

40.5885 

20.2943 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

I OOOOO 

203.5943 

180.9727 

158.35H 

135.7295 

1 13.1080 
90.4864 
67.8648 
45.2432 
22.6216 

900000 

800000 

700000 

600000 

5  OOOOO 

400000 

300000 

200000 

100000 

224.1594 

-199*2528 

174.3462 

149.4396 

124.5330 

99.6264 

74.7I98 

49.8132 

24.9066 

90000 

80000 

7OOOO.. 

60000 

50000 

40000 

30000 

20000 

I OOOO 

.16.1311 

14.3388 

12.5464 

io.754i 

8.9617 

/  7*1694 

5.3770 

3*5S47 

1.7923 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

*  10000 

18.2648 

16.2354 

14*2060 

12*1766 

10*1471 

8.H77 

6.0883 

4.0589 

2.0294 

90000 « 
80000 
70000 
60000 
50000 
40000 
30000 
20000 

10000 

20.3594 

18.0973 

1 5*^3  5 1 
I3*573° 
11.3108 
9.0486 
6.7865 

4.5243 

2.2622 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

22.4159 

19.9253 

17.4346 

14.9440 

12.4533 

9.9626 

7.4720 

4.9813 

2.4907 

9OOO 

80OO 

7000 

6000 

5000 

4000 

3000 

2000 

IOOO 

1.6131 

f  1  1*4339 
1.2546 
1.0754 
.8962 
.7169 
•5377 
•3585 
.1792 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

IOOO 

1.8265 

1.6235 

1.4206 

1.2177 

1.0147 

.8118 

.6088 

.4059 

.2029 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

IOOO 

2.0359 

1.8097 

1.5835 

1*3573 

1.1311 

.9049 

.6786 

•4524 

.2262 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

IOOO 

2.2416 
1.9925 
<  1*7435 
1.4944 

1.2453 

.9963 

*7472 

.4981 

.2491 

900 

.1613 

900 

.1826 

900 

.2036 

900 

.2242 

800 

.1434 

800 

.1624  / 

800 

.1810 

800 

.1993 

700 

.1255 

700 

.1421 

700 

.1584 

700 

•T743 

600 

.1075 

6co 

.1218 

600 

•1357 

600 

.1494 

500 

.0896 

500 

.1015 

.  500 

.1131 

500 

.1245 

400 

.0717 

400 

.0812 

400 

.0905 

400 

.0996 

300 

.0538 

300 

.0609 

300 

.0679 

300 

•0747 

200 

.0358 

200 

.0406 

200 

.0452 

200 

.0498 

IOO 

.0179 

IOO 

.0203 

•  IOO 

.022-6 

IOO 

.0249 

9° 

.0161 

90 

.0183 

9° 

.0204 

90 

.0224 

80 

.0143 

80 

.0162 

80 

.0  •,  8 1 

80 

.0199 

70 

.0125 

70 

0142 

70 

.0158 

70 

.0174 

60 

.0108 

60 

.0122 

60 

.0136 

60 

.0149 

5° 

.0090 

5° 

.0101 

5° 

.0113 

5° 

.0125 

40 

.0072 

40 

.008 1 

40 

.0090 

40 

.0100 

3? 

.0054 

30 

.0061 

30 

.0068 

30 

.0075 

20 

.0036 

20 

.0041 

20 

.0045 

20 

r  .0050 

:io/ 

.0018 

10 

.0020 

10 

.0023 

1° 

.0025 

'  *9 

.0016 

9 

.0018 

9 

.0020 

9 

.0022 

8 

.0014 

8 

.0016 

8 

.0018 

8 

.0020 

7 

.0013 

7 

.0014 

7 

.0016 

7 

.0017 

6 

.001 1 

6 

.0012 

6 

,0014 

6 

.00 1 5 

5 

.0009 

5 

.0010 

5. 

.001 1 

5 

.0012 

4 

.0007 

4 

.0008 

4 

.0009 

4 

.00.0 

3 

.0005 

3 

.0006 

3 

.0007 

3 

.0007 

2 

.0004 

2 

.0004 

2 

.0005 

2 

.0005 

1 

.0002 

1 

.0002 

I 

.0002 

1 

.0002 

The 
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The  XJfe  of  the  preceding  Tables. 

When  tl;e  Difcount  of  any  Sum  of  Money  is 
Required  for  any  Number  of  Days,  Mulriply  the 
Principal  Sum  by  the  Number  of  Days,  and  the 
Difcount  of  that  Product  for  o;ie  Day,  anfwers 
the  Queftion. 


Example. 

l-Vhat  is  the  Difcount  0/165  1-  f°r  43  S  Days ,  at 
6  1.  per  Cent,  per  Annum  ? 

165/.  Multiplied  by  438,  (the  Number  of 
Days)  the  Produ&will  be  1 16070/.  the  Difcount 
of  which  Sum,  takeout  of  the  Table  of  6  l.per 
Cent.  Ti^S; 


The  Difcount  for  one  Day  of  100000  is  15.5079 

^  1 0000  is  1.5508 

6000  is  .9305 
7°  is  *o  f  09 


Principal  1 16070.0;/!  8-.oo0l 


Anfwer  1 8  /. 


And  thus  by  thefe  Tables,  the  Difcount  of  a- 
ny  Sum  of  Money,  for  any  Time,  and  at  any 
Rate,  from  3 1.  to  10/.  per  Cent,  per  Ann.  is  found 
readily. 


Compound  Intereft. 

The  Amount  of  any  Sum  of  Money  in  any 
Number  of  Years,  a  l  Compound  Intereft t  will  be 
always  had  by  the  continued  Multiplication  of 
the  Principal  by  1.03,  if  the  Rate  of  Intereft  be 

nCent\  By  I,04>  ^  4  l- per  Cent.  By  1.06, 
if  the  Rate  be  6  /.  per  Cent.  fSc. 


So  1. 

1.03  i 
1.0609 


s~r 


Multiply’d  by  1 03  the 


1.03  -v 
1.0609  ' 

1.092717 


"ift  Year. 
2d  Year. 
3d  Year. 


1.092727  ^Amount  (at  3/.  per <J  1. 127509  J>At  the  End  of  the<i  4th  Year.' 


1. 1 25  509 
I-I59174 

1 .1 94°52j 


Cent)  will  be 


I-I59174 
1.194051 

1.229874J 


And  thus  Table  the  Firft,  following,  of  the  Amount  of  1  /  is  form’d. 


5  th  Year. 

6  th  Year. 
I_7th  Year. 


The  Prefcnt  V, due  of  any  Sum  of  Money,  pay¬ 
able  at  the  End  of  any  Number,  is  found  by  the 
Reverfe  of  the  former  Method  5  vi%.  by  the  con¬ 


tinued  Divifion  of  the  Principal  by  1.03,  1.04, 
1.05,  i.c6,  &c.  according  to  the  Rate  of  Inre¬ 
reft  is  3,  4,  5  or  6  /.  per  Cent. 


Thus  1.  T 

.970874 

,942596  {  Divided  by  103  5  the 
.915142  ^prefent  Value(at  3 /.^ 


.888487 

.862609 
.837484  J 


'  per  Cent.)  will  be 


•97°874l  fift  Year. 

•947  5  96  I  j  2d  Year. 

.91 5  *41  1  j  3d  Year. 

.888487  > Payable  at  the  End  ofthe^  4thYear. 


.862609 

.837484 

.813092 


And  thus  the  Second  bf  the  following  Tables  may  be  form’d. 


5  th  Year. 
6th  Year. 
7  th  Year. 


The  Amount  of  any  Annuity  or  other  Yearly 
Payment,  in  any  Number  of  Years,  at  3  /.  per 
Cent,  per  Ann.  Compound  Intereft  will  be  found 
thus : 

Multiply  the  firft  Yearly  Payment  by  1.03 
(when  as  in  this  Cafe,  the  Rate  of  Intereft  is  3  /. 
per  Cent.  Otherwife  by  1  c6,  &c.  whatever  that 
be)  and  to  the  Produd:  add  the  fecond  Yearly  Pay¬ 
ment  ;  which  Addition  will  give  the  Amount  in 
two  Years  :  Multiply  that  Amount  again  by  1.03, 
106,  &c.  ar.d  to  the  Produd:  add  the  third  Year¬ 
ly  Payment;  which  Addition  will  give  the  A- 
mount  in  three  Years,  &c. 

Example  cf  1  1.  per  Ann.  at  3  1.  per  Cent. 

Firft  Yearly  Payment  1  /.  the  Amount  in  1  Year. 
Multiplied  by  1.03 

1.03 

Second  Yearly  Paym.  1 . 

2.03  Amount  in  2  Years. 
Multiplied  by  i.°3 

2.0909 


Third  Yearly  Paym.  1. 


3*0909  Amount  in  3  Years. 

Multiplied  by 

3.183627 

Fourth  Yearly  Paym.  1. 

4.183627  Amount  in  4Year$, 

e?c. 

And  thus  the  Third  Table  following  is  con- 
ftiuded. 

The  preient  Value  of  any  Annuity,  or  other 
Ycatly  Payment,  to  continue  any  Number  of 
Years,  is  thus  found. 

Find  the  prefent  Value  of  that  Yearly  Sum 
payable  at  the  End  cf  1,  2,  3,  4,  or  5,  &c. 
Years  by  Divifion ;  as  is  above  direded  ;  the 
firft  of  which  Values  will  be  the  prefent  Value 
of  that  Annuity,  or  Yearly  Payment  for  one 
Year:  The  firft  and  fecond  of  thoCe  Values  ad¬ 
ded  together,  will  be  the  prefent  Value  for  two 
Years:  The  firft,  fecond,  and  third,  fo  added, 
will  give  the  Value  for  three  Years,  &c. 

Exam- 


V 


\ 


-*■ 


I  N  T 


I  N  T 


■  / 


Exa?nplc  of  i  1.  per  Ann.  at  3  I.  perCent. 

I  find  the  prefent  Value  of  1  /.  payable  at  the  End  of  feveral  Years,  to  be,  as  here  under  erprfcfs  d 

*  Ak  i 


rI*' 


.  >  \  ^  o 
1 

l£.i 

'  K?!  I 


1 


f  .97o874 
1  I  .94*596 

3  :  .  !  •9I5I42, 

At  the  End  of  ^  4  ^Yearis^  .888487  > 

,862609 

.837484 
^  .813092,  &C.j 


L 7 


.  HjO.  : 


\ 


then  the  prefent  Value  of  1  /.  yw  Ann.  at  3  l.  per  Cent. 


rn 

2 

3 


r  fi,nSrP  r  1  ft  Number  above, 


3  'i 

FoM  41  Year  is  < 

'cl  c 


.870874" 
1.913470 
2.8x861 2 


(» 

1,  2, and  3, 


5 

6 

v7^ 


3.71 7099  being  the  4  1,  2,  3,  and  4, 


4.579708 
5.417192  _ 

C6.230284J 

f  v  :  •  J  •  • 

And  thus  the  Fourth  Table  following  is  Form’d  and  Compofed, 


1,  3,  4,  and  5,  I 

i,a,  3,  4>  5»and  6,  ; 

t_i,  I,  3>  4>  5>  6,and7,_J 


« 1  j  ■  >  ••  t . 

r  jjw 

padded  together. 
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TABLE  I. 


The  Amount  of  One  Pound,  in  any  Number  of  Years  not  exceeding  I00 
at  the  feveral  Rates  of  4?  5j  7?  8,  9,  and  ioI.  per  Cent,  per  Ann .  * 

Compound  Intereft. 


r  '  t. 


re 

.  3  per  Cent. 

4  per  Cewf 

f  per  Cew? 

6  per  Cewf.j  7  per  Ceiz* 

".  8  per  Ce»2 

.  9  per  Ce»f 

.  10  per  Cent. 

1.030000 

1.060900 

1.092727 

1.  r. 125509 

1*040000 
1.08 1600 
1.1 24864 
1.169859 

i  .050000 

1*102500 

1*157625 

1.21 5506 

1 .060000 
1. 1 23600 
1. 191016 
1 .262477 

1.070000 
1.144900 
1.225043 
i-3  10796 

1.08000c 
1  166400 
1.259712 
1  360489 

1*090000 
11 88100 
1.295029 
1 .41 1582 

I.Iooooo 

1*2 1  OOOO 

1  33IOOO 

1 .464100 

i  5 

e 

7 

:  s 

1. 1  59274 
i. 194052 
1.229874* 
1.266770 

1.2 1 6653 
r. 265319 
1.315932 
1.368569 

t. 276282 
1.340096 
1. 407 1 00 
*•477455 

1.338226 

1*418519 

1.503630 

1.593848 

1.402552 

1-500730 

I. 605781 

J.  718186 

1.4693  28 
1.586874 
1.713824 
1.850930 

1.538624 
1.677100 
1  828039 
1  992563 

I.6l051o 

*•771561 

*•948717 

2  143580  1 

'!  S 

1  1C 

1  71 

1  12 

1.804773 

1.343916 

1.384234 

1.425761 

j.423312 

1 .480244 

*•539454 

1 .601032 

i. 551323 
1.628895 
1.710339 
1.795856 

1-689479 
1.790848 
1.898299 
2.0 1 2 1 96 

1.838459 

1-967151 

2.104852 

2.252192 

*•999005 

2.158925 
2.331639 
2.5 18 170 

2.171893 
2.367364 
2.580426 
2.81 2665 

2*357948 
2-593742 
2.853117  1 
3  138428 

13 

r4 

*5 

* 7 
18 

19 

I  20 

1.468534 

1.5 12590 
1.557967 

1. 604706 

1*665074 

1*73 1676 

1  800944 
1.87298  r 

1 .885649 
1.979932 
2.078928 

2  1 82875 

2*132928 

2.260904 

2.396558 

2.540352 

2.409845 

2.578534 

2.759032 

2  952164 

2.719624 

2.937194 

3.172169 

3-425943 

3.065805 

3-341727 

3.642482 

3-970306 

3-452271  1 

3- 797498 

4 177248 

4- 594973 
5.054470  I 

5- 5  599*7 
6.115909  1 
6  7 2  7  ^ on  1 

1.652848 
1.702433 
1.753506 
1. 8061 1 1 

1.947900 
2.025817 
2*  I06849 
2.I91  I  23 

1*292.0 1 8 
2.406619 
2*526950 
2.653298 

2.692773 

2.854339 

3.025600 

3.207135 

3**58815 

3  37993 2 
3-616528 
__3-  869684 

3.700018 

3.996019 

4-3*5701 

4.660957 

4.327633 

4.717120 

5.141661 

5.6044II 

21 

22 

23 

24 

1.860295 

1.916103 

1.973587 

2.032794 

2.278768 

2  369919 
2.464716 
2.563304 

2.785963 

2.925261 

3.071524 

3.225100 

3.399564 

3.603537 

3.819750 

4-048935 

4-140562 

4  43°4°2 

4  740530 
6-072367 

5.033834 

5  436540 
5.871464 
6.341 181 

6.I08808 

6.658600 

7-257874 

7.91 1081 

7  400250  [ 
8.140275 1 

8  954302  I 

9.84972-2  1 

2? 

26 

27 

1  28 

2  9 

I  3° 

31 

32 

*•  2.093778 
2.156591 
2.22  r  289 
2287928 

2.665836 

2*772470 

2.883369 

2.998703 

3-386355 

3-555<>73 

3733456 

3 920129 

4.291871 

4-549383 

4  822346 
5*n  1687 

5- 427433 
5.807353 
6.213868 
6.648838 

6.848475 

7-396353 
7-988061 
8.627 1  °6 

8.623081 

9.399158 

10.245082 

1 1  1671 39 

*0.834706  [ 
11-918177 

*3-*c9994 

14420994 
15.863093  I  1 
*7  449402/ 1 
*9  *94342 
2*-*  *3777 

23.225155 
25.547671 
28.102438  I 
30.912681 

2.356566 

2*427262 

2.500080 

2.575083 

3.'  1  865  I 
3.243398 

3  373133 
3.508059 

4.1 16136 
4.321942 

4  538039 

4  764941 

5-418388 

5-74349* 

6.088101 

6.453387 

7.114257 
7*61 2255 
8.145113 
8.715271 

9.317275 
lo. 062657 
*  0,867669 
U. 737083 

I  2.I72182 
13.267678 
I4. 461769 
*5-763329 

33 

34 

35 

36 

2.652335 

2.731905 

2.813862 

2.898278 

3.648381 

3  794316 

3  946089 

4* 1  °393  3 

5  003 1 89 

5.253348 

5.516015 

5.791816 

6  840590 
7.25102  5 
7.686087 
8.147252 

9-32534° 

9 978114 

lo.  676581 
**•423942 

1 2.676050 
13.690134 

*4-785344 

15.968172 

17.182028 
I8.7284I  I 
20.4I3968 
22*251225 

37 

38 

39 

40 

2*985227 

3.074783 

3.167027 

3.262038 

4.268090 

4  438813 
4.616366 
4.801021 

6.081407 

6.385477 

6.704751 

7.039989 

8.636087 

9-*  5425- 
9.703507 
10.285718 

1 2.223618 
13.079271 
*3*994820 
14974458 

I7.245626 
18  625276 
20.1  I5298 

2 1  72452I 

24.253835 

26.436680 

28,815982 

3 1.409420 

34.003949 

37  4^4344 

4*. 144779 
45-2592*7  I 

41 

42 

43 

44 

3*3  59899 
3.460696 
3.564517 

3. 67^52 

74.993061 

5  *9*784 

5.400495 

5  616515 

7.391988 
7.761  588 

8  149667 
8.557150 

1 0.902861 
11.557033 
*2.250455 
*  2  985482 

16022670 

*7*44257 

*8  344355 
19.628460 

23.462483 

25.339482 

27366640 

29  555972 

34.236268 
37-3  *753  2 
40.676110 
44-3  36960 

49-785182 
54763701 
60.240071  I 

66  264078  I 

45 
4  & 

47 

48 

49 

3.781596 
3.895044 
4.01 1895 
4.132252 
4.256219 

5.841 176 
6.074823 
6.317816 

6 570528 

6.833349 

8.985008 

9  434258 
9.905971 

1 0-40 1 270 
10.921333 

1 3.76461 1 
*4  590487 
15.4659*7 
16.393872 
*  7-3775°4 

21  002452 
22.472623 
24.045707 
25.728907 

27  529930 

31  920449 
34474085 

37.232012 
40.2  I0573 
43-427419 

48.327286 

52.676742 

57  4*7649 

62  585237 
68.2I7908  1 

72.890486 

80.179534 

88  197488 
97.017236  I 
06.718960  I 

I  N  T  I  N  T 


TABLE  I.  continu’d. 

B'ingthe  Amount  of  One  Pound,  in  any  Number  of  Years,  from  50  to  100,  at 
the  feveraJ  Rates  of  3,  4,  5,  6,  7,  8,  9,  and  10  l.  per  Cent,  per  Ann. 

Compound  Interefl. 


Ye. 

5  per  Cent. 

4  per  Ce»f. 

^  per  Cent. 

6  per  Ce#L 

7  per  Ce»L 

3  per  Ce»f.  1 9  per  Cent .  | 

1 0  per  Cew/-.  | 

50 

52 

53 

54 

K  S 

J  l 

4.383906 

4*515423 

4:650886 

4.790412 

4934125 

5.082149 

7.106983 
7.390951 
7.686589 
7.994052 
8.3 13814 
8.646367 

11. 46  7400 
12.040770 
12.642808 

13.274949 

13-938  696 
14.635631 

18.420154 

19.525363 

20.696885 

21.938698 

23.255020 

24.650322 

29.457025 

3 1 .519017 
33.725348 
36.086122 
38.612151 
41.315001 

46.901612 
5  °.‘<5  53741 
54.706041 
59.082524 
63.809126 
68.913856 

74.357520 

81.049697 

88.344170 

96.295145 

104.961708 

114.408262 

1 17.300806! 
129.129942 
142.042936 
■  156.247229 
171.871952 
189.059147] 

/  J 

5^ 

57 

5* 

59 

60 

5.234613 
5.391651 
5.553401 
5.720003 
.  5.891603 

8.992222 
9.351910 
9.725987 
10.115026 
10.5 19627 

15.367412 

16.135783 

16.942572 

17.789701 

18.679186 

26.129341 
27.697101 
29.358927 
31. 120463 
32.987691 

44.207052 

47.301545 

50.612653 

54-155539 

57.946427 

74.426964 
80.381182 
86.8 1 16 1 1 
93.756540 
101.257064 

124.705005 

135.928456 

148.162017 

161.496598 

176.031292 

207.965062] 
228.761568 
25 1  -637725 1 
276.801498 
304.48 1648] 

61 

62 

63 

64 
6  5 

6.068351 

6.250402 

6.437914 

6.631051 

6.829982 

10.940413 

11.378029 

n.833150 

12.306476 

l2*79^735 

19:613145 

20.593802 

21.623493 

22.704667 

23.839901 

34.966952 
37.064969 
39.288  868 
41.646200 
44.144972 

62.002677 

66.342864 

70.986865 

75-955945 

81.272861 

109.357629 
118.106239 
127.55473S 
i37*759i  17 
148.779846 

191.874108 

209.142778 

227.965628 

248.482535 

270.845963 

334.929812 

368.422794 

405.265073 

445*79i58o 

490.370728] 

66 

67 

68 

69 

70 

7.034882 

7.245929 

7.463307 

7.687206 

7.917822 

13.310685 

13.843112 

14.396836 

14.972710 

15.571618 

25.03 1896 
26.2S3490 
27.597665 

28.977548 

30.426426 

46.793670 

49.601290 

52.577368 

55.732010 

59.07593° 

86.96 1962 

93.049299 

99.562750 

106.532142 

113.989392 

160.682234 

1 73*5  368 1 3 
187.41975b 
202.413338 
218.606406 

295.222099 

321.792088 

350.753376 

382.321180 

416.730086 

539.407812] 

593-34^,93 

652.683453 

717-95I79S 

789.746978 

72 

73 

74 

75 

8.155357 
8.400017 
8.652018 
8.911578 
9.17892  6 

16.194483 

16.842262 

I7.5I5958 

18.216591 

18.945255 

31.947747 
33-545134 
35.222391 
36.9835 10 
38.832686 

62.620486 

66.377715 

70.360378 

74.582001 

79:056921 

12 1.968650 
130.506455 
139.641907 
149.416840 
159.876019 

236.094918 
254.982511 
275.381 1 12 
297.411601 

32I.204529 

454.235794 
495.1 17016 
539.677547 
588.248526 
641.19089,: 

868.721675 

955*593843 

1051.153227 

1156.268550 

1271.895405 

76 

77 

78 

79 

80 

9.454293 

9.737922 

10.030060 

10.330962 

10.640891 

19.703065 

20.491187 

21.310835 

22.163269 

23.049799 

40.774320 

42.813036 

44.953688 

47.201372 

4?-56*44i 

83.80033  6 
88.828356 
94.158058 

98.807541 

105.795993 

171.067341 

183.04205/ 

195.854998 

209.564848 

224.234388 

346.900892 

374.652963 

404.625200 

436.995216 

471.954834 

698.898074 
761. 79^901 
830.360802 
905.09327/ 
986.55166c 

1399-084945 

1538.993440 

1692.892784 

1862.182062 

2048.400269 

81 

82 

83 

84 

85 

10.960117 

11.288921 

1 1.627588 
11.976416 
12-3357 °9 

23.971791 
24.930663 
25.927889 
26  965005 
28.043605 

52.039513 

54.641489 

57-373563 

60.242241 

63.254353 

112.143753 

118.872378 

126.004721 

133.565004 

141.578904 

239.930795 

256.725950 

274*696767 

293,925540 

314.500328 

509.71 122c 
550.488118 
594.527167 
642.089341 
693.456488 

1075.341319 

1172.122037 

1277.613021 

1392.598193 

1517.93203c 

2253.240295 

2478.564325 

2726,420757 

2999.062833 

3298.969117 

86 

87 

88 

89 

90 

12.705780 
13.086953 
134795  62 
13.883949 
14.300467 

29.165349 
30.331963 
31.545242 
32.80705 1 

34.119333 

66.417071 

69.737925 

73.224821 

76.886062 

80.730365 

150.073639 
159,078057 
168.622741 
178.740105 
L89.4645 1 1 

336.5  x535  1 
360.071426 
385.276426 
412.245776 
441.10298c 

748.933007 

808.847648 

873-555455 

943.439896 
1 018.915088 

1654.54591 3 

1803.455045 

1965.765999 

2142.684939 

2335.526583 

3628.866028 

399i-75263i 

4390.927894 

4830.020684 

5313.022752 

91 

92 

93 

94 

95 

14.729481 

15.171366 

15.626507 

16.095302 

16.578161 

35.484107 
36.903471 
38.379610 
39.914794 
41.51 1386 

84.766883 

89.005227 

93.455489 

98.128263 

103.034676 

200.832382 

212.882325 

225.655264 

239.194580 

253.546255 

471.980188 

505.018802 

540.370118 

578.196026 

618.669748 

i  ico.428295 
1188.462558 
1283.539563 
1386.222728 
1497.120546 

2545.723976 

2774-839134 

3024.574656 

3296.786375 

3593497148 

5844.325027 

6428.757530 

7071.633283 

7778.796611 

8556.676272 

96 

97 

98 

99 

100 

17.075506 

17.587771 

18.115404 

18.658866 

19.218632 

43  171841 
44.898715 
46.694664 
48.562450 
50.50494*$ 

108.186410 

113.595731 

I19*2755 17 
125.239293 
13 1.501258 

268.759030 

284.884572 

301.977646 

320.096305 

339.302084 

661.97663c 
708.314994 
757-897044 
8 10.949837 
867.716325 

1616.89019c 
1746.241405 
1S85.940718 
2036.815975 
2 109.76  r253 

3916.91 1892 
4269.433962 
4653.683018 
5072.5 1449c 
5529.040791 

9412.343899 

10353*578289 

11388.936118 

12527.829730 

13780.612703 

Ttt  TABLE 
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TABLE  II. 

The  Prefent  Value  of  One  Pound,  Payable  at  the  End  of  any  Number  of  Years 
not  exceeding  ioo,  Difcounting  at  the  feveral  Rates  of  3,  4,  5,  6,  7,  8,  0, 
and  ro  l.  per  Cent,  per  Ann.  Compound  Intereft.  ' ’! 


Ye 

.  3  per  Cent. 

4  per  Cent. 

f  per  Ce«L 

\6  per  Cent. 

7  per  Ce»L ,  8  per  Ce»f. 

9  per  Cewf . 

10  per  Cent. 

] 

» 

3 

A 

5 

.970874 

.942596 

.915142 

.888487 

.862609 

.961539 

•924556 

.888996 

.854804 

.821927 

.952381 

.907029 

.863838 

.822702 

.783526 

.943396 

.889997 

.839619 

.792094 

•747258 

•934579 

.873439 

.816298 

.762895 

.712986 

.925926 

.857339 

.793832 

.735030 

.680583 

.917431 

.841680 

.772184 

.708425 

.649931 

.909091 

•826446 

•751315 

.683013 

.620921 

6 

7 

8 

9 

10 

Xl 

12 

13 

14 

!  *5 

.837484 

.813092 

.789409 

.766417 

.744094 

.790315 

.759918 

.730690 

.702587 

•675564 

.746216 

.710682 

.676839 

.644609 

.613913 

.704960 

.665057 

.627412 

.591898 

•558395 

.666342 

.622750 

.582009 

•■543934 

.508349 

*630170 

.583491 

.540269 

.500249 

.463194 

.596267 

.547034 

.501866 

.460428 

.422411 

.564474 

•513158 

-  *466507 
.424098  ; 
•385543 

.722421 

.701380 

.680951 

.661118 

.641862 

.649581 

•624597 

.600574 

•577475 

•555265 

.584679 

.556837 

.530321 

.505068 

.481017 

.526787 

.496969 

.468839 

.442301 

.417265 

•475°93 

.444012 

.414965 

.387817 

.362446 

.428883 

.397114 

.367698 

.340461 

.315242 

.387533 

•355535 

.326179 

.299246 

.274538 

•350494  j 

.318631 

.289664 

.263331 

•239392 

16 

17 

18 

19 

20 

.623 167 
.605017 

.587395 

.570286 

.553676 

.533908 

•513373 

•493628 

.474643 

.456387 

.458112 

.436297 

.415521 

•395734 

.376890 

.393646 

.37i3H 

.350344 

.330513 

.311805 

•338735 

.3x6574 

.295864 

.276508 

.258419 

.291891 

.270269 

.250249 

.231712 

.214548 

.251870 

.231073 

.211994 

.194490 

.178431 

.217629 

.197845 

.179859 
*163508  j 
.148644  1 

21 

22 

23 

24 

25 

.537549 

.521892 

.506692 

•49X934 

.477606 

•438834 

.421955 

.405726 

.390121 

.315717 

.358942 

.341850 

.325571 

.310068 

.295303 

.294155 

.277505 

.261797 

.246979 

.232999 

.241513 

.225713 

.210947 

•  197147 

.184249 

.198657 

.183941 

.170315 

.157699 

.146018 

.163698 

.150182 

.137781 

.126405 

.115968 

.135131  I 

.122846  j 
.111678  I 
.101526  I 
.092296  | 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

.463695 

.450189 

.437077 

•424346 

.411987 

.360689 

.346816 

•333477 
.32065 1 
•308319 

.281241 

.267848 

.255094 

.242946 

.231377 

.219810 

.207368 

.195630 

.184557 

.174110 

.172196 

.160930 

.150402 

.140563 

.13x367 

.135202 

.125187 

.115914 

.107328 

.099377 

.106392 

.097607 

.089548 

.082155 

.075371 

.083905  1 

.076278  I 
.069343  I 
.063039  j 
.057309  I 

.399987 

.388337 

.377026 

.366045 

•355383 

.296460 

.285052 

.274094 

.263552 

.253416 

.220359 

.209866 

.199873 

.190355 

.181290 

.164255 

.154957 

.146186 

.137012 

.130105 

.122773 

.114741 

.107235 

.100219 

.093663 

.092016 

.085200 

.078889 

.073045 

.067635 

.069148 

.063438 

.058200 

.054395 

.048986 

.052099  I 

.047362  I 
.043057  j 
.039143  | 

.035584  1 

36 

37 

38 

39 

40 

41 
44 

43 

44 
145 

46 

47 
4& 
49 
5C 

.345032 

.334983 

.325226 

•3 1 57  54 
.306557 

.243669 

•234297 

.225295 

.216621 

.208289 

.172657 

.164436 

.156605 

.149148 

.142046 

.122741 

.115793 

.109238 

.103056 

.097222 

.087535 

.081809 

.076457 

.071455 

.066780 

.062625 

.057986 

.053690 

.049713 

.046031 

.044941 

.041231 

.037826 

.034703 

.031838 

.032349  I 

.029408  1 
.026735  I 
.024304  I 
.022095  ( 

.297658 

.288959 

.280543 

.272372 

.264439 

.200278 

.192575 

.185168 

.178046 

.171198 

.135282 

.128840 

.122704 

.116861 

.111297 

.091719 

.086527 

.081630 

•077009 

.072650 

.062412 

.058329 

.054513 

.050946 

.047614 

.042621 

.039464 

.036541 

.033834 

.031328 

.029209 

.026797 

.024584 

.022555 

.020692 

.020086  | 

.018260  | 
.016600  I 
.015091  j 

.013719  ! 

.256737 

.249259 

.241999 

.234950 

.228107 

.164614 

.158283 

•152195 

.146341 

.14071.3 

.105997 

.100949 

.096142 

.091564 

.087204 

.068538 

.064658 

.060998 

.057546 

.054288 

.044499 

.041587 

.038867 

.036324 

.033948 

.029007 

.026859 

.024869 

.023027 

.021321 

.018984 

.017416 

.015978 

.014659 

.013449 

.012472 

.011338 

.010307 

.00937° 

.00S519 

I  N  T 


TABLE 


TABLE  II.  continued. 

Being  the  prefent  Value  of  One  Pound,  payable  at  the  end  of  any  Number  of  1  ears, 
from  51  to  100,  Difcounting  at  the  feveral  Rates  of  3,  4,  5,  6,  7,  o,  9, 
and  10  /.  per  Cent .  per  Ann •  Compound  Intereft. 


Ye. 

3  per  Cent . 

4  per  Ce»£. 

5  per  Cent. 

6  per  Ce»L 

7  per  Ce»£.  £ 

i  per  Cent.  9  per  Cent.  1 

0  per  Ce77ti\ 

■>* 

52 

53 

54 

55 

.221463 

•  2I<)OI3 

.208750 

.202670 

.196767 

.135301 

.130097 

.125093 

.120282 

.115656 

.083051 

.079096 

.07533° 

.071743 

.068326 

.051215 

•048316 

.045582 

.043001 

.040567 

.031727 

,029651 

.027711 

.025899 

.024204 

.019742 

.018280 

.016925 

.015672 

.014511 

.012338 

.011319 

.010385 

.009527 

.008741 

.007744 

.007040  | 
.006400 
.005818  I 
.005289  1 

56 

57 
5* 

59 

60 

.191036 

.185472 

.180070 

.174825 

.169733 

.111207 

.106930 

.102817 

-098863 

.095060 

.065073 

.061974 

.059023 

.056212 

.053536 

.038271 

.036105 

.034061 

.032133 

.030314 

.022621 

.021141 

.019758 

.018465 

.017257 

.013436 

.01244* 

-011519 

.010666 

.009876 

.008019 

.007357 

.006749 

.006192 

.005681 

.004808 
.004371  I 
.003974  I 
.003613  1 
.003284  j 

61 

62 

63 

64 
<55 

.164789 

.159990 

.155330 

.150806 

.146413 

.091404 

.087889 

.084508 

.081258 

.078133 

.050986 

.048558 

.046246 

.044044 

.041946 

.028598 

.026980 

.025453 

.024012 

.022653 

.016128 

.015073 

014087 

.013166 

.012304 

.009144 

.008467 

.007840 

.007259 

.006721 

.005212 

.004781 

.004387 

.004024 

.003692 

.002986 
.C02714 
.002  46  8 
.002243 
.002039  I 

66 

67 

68 

69 

70 

.142149 
.  1 3  8009 
.133989 
.130086 
.126297 

.075 128 
.072238 
.069460 
.066788 
.064219 

.039949 

.038047 

.036235 

.034509 

.032866 

.021370 

.020161 

.019020 

.017943 

.016927 

.011497 

.010747 

.010044 

.009387 

.008773 

.006223 

.005762 

.005336 

.004940 

.004574 

.003387 

.003108 

.002851 

*002616 

.002400 

.001854  J 

.001685 
.001532  1 
.001393 
.CO I 266 

7*' 

72 

73 

74 

75 

.122619 

.119047 

.115580 

.112214 

.108945  ; 

.061749 

.059374 

.057091 

.054895 

.052784 

.031301 

.029811 

.028391 

.027039 

.025752 

.015969 

.015065 

.014213 

.013408 

.012649 

.008199 

.007662 

.007161 

.006693 

.006255 

.004236 

.003922 

.003631 

.003362 

.003113 

.002202 

.002020 
.001853 
.001700 
.00  L  5  60 

.001151 

.001046 

.000951 

.000865 

.000786 

76 

77 

78 

79 

80 

.105772 

.102691 

.0997.00 

.096796 

.093997 

.050754 

.048801 

.046924 

.045120 

.043384 

.024525 

.023357 

.022245 

.021186 

.020177 

.01 1933 
.011258 
.010620 
.Q10019 
.009452 

.005846 
-.005463 
.005  vs6 
.004772 
.004460 

.002883 

.002669 

,002471 

.002288 

.002119 

.OOI43I 
.OOI3I3 
.001204 
.OOI  105 
.001014 

.000715 

•000649 

.000591 

.000537 

.000488 

81 

82 

83 

84 

85 

.091240 

.088582 

.086002 

.083497 

.081065 

.041716 

.040111 

.038569 

.037085 

.035659 

.019216 

.018301 

.017430 

.016600 

.015809 

.008917 

.098412 

.007936 

.007487 

.007063 

.004168 
.003895 
.003640 
.003402 
.003 1 80 

.001962 

.001817 

.001682 

.001557 

.001442 

•OOO93O 

.OO0853 

.OOO783 

.OOO718 

.OO0659 

.000444 

.000403 

.000367 

.000333 

.000303 

86 

87 

88 

89 

90 

.078704 

.076412 

.074186 

.072026 

.069928 

.034287 

.032969 

.031701 

.030481 

.029309 

.015056 
.014339 
;  .013657 

.013006 
.012387 

.006663 

.006286 

.005930 

.005595 

.005278 

.002972 

.002777 

.002596 

.002426 

.002267 

.00 1335 
.001236 
.001 145 

.001060 

.000981 

OOO604 

.OO0554 

.OOO509 

.OOO467 

.000428 

.000276 

.000251 

*000228 

.000207 

.000188 

91 

92 

93 

94 

95 

.067891 

.065914 

.063994 

.062130 

.060320 

.028182 

.027098 

.026056 

.025053 

.024090 

.011797 

.011235 

.010700 

.010191 

.009705 

.004979 

.004697 

.004432 

.004181 

.003944 

.002119 

.001980 

.001851 

.001730 

.001616 

.000909 

.000841 

.000779 

.000721 

.000668 

.OOO393 
.OOO360 
.0003  3 1 
.OOO3O3 
.OOO278 

.000171 

.000156 

.000141 

.000129 

.000117 

96 

97 

98 

99 

too 

.O58563 

.O56858 

.055202 

.053594 

.052033 

.023163 

.022272 

.021416 

.020592 

.019800 

.009243 

.008803 

.008384 

.007985 

.007604 

.003721 

.003510 

.003312 

.003124 

.002947 

.001511 
.001412 
.001319 
.001233 
.  .001152 

.00c  6 18 
.0005  73 
.000530 
.000491 
.000455 

.OOO255 
.OOO234 
.000215 
.000197 
•  OOOlSl 

.000106 

.000097 

.000088 

.000080 

.000073 

% 


\ 
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TABLE  III.  ' 

The  Amount  of  One  Pound,  in  any  Number  of  Years 
at  the  feveral  Rates  of  3,  4,  5,  6,  7,  8,  9,  and  10  /. 
Compound  Interelr. 

V 

not  exceeding  joo 
per  Cent,  per  Ann. 

J  •  •  •  '•--■£  j  .  . 

» 

Te. 

3  perCent. 

,  4  />er  Ceztf.j  5-  per 

6  per  Cent 

.  7  per  Cent.  %  per  Cent 

9  per  Ce#f 

1 0  per  CW 

1 

2 

3 

4 

5 

1. 000000 
2.030000 
3.0909C0 
4.183627 
-5.309136 

1. 000000 
2.040000 
3.121600 
4.246464 
.  5*416323 

1. 000000 
2.0500CO 
3.152500 
4.310125 
5*525631 

1.000000 

2-o5oooo 

3.183600 

4*374616 

5.637093 

1. 000000 

2.070000 

3.214900 

4*439943 

5*750739 

1.000000 
2.080000 
3.246400 
4*505i  12 
(  5.866601 

1 .000000 
2.090000 
3.278100 
4-573129 
5.98471 1 

1*000000 
2. 1 00000 
3*3ioooo 
4*641030 

6 

7 

8 

9 

10 

6.468410 
7.662462 
8.89233  6 
10.159106 

1 1.463879 

6.632975 

7.898294 

9.214226 

10*582795 

12.006107 

<5.8019!  3 
8.142008 
9.5491O9 
11.026564 
12.577893 

6.975319 

8.393838 

9.897468 

11.491316 

13.180795 

7*153291 

8.654021 

10.259803 

11.977989 

13.816448 

7.335929 

8.922863 

10.536628 

12.487558 

14.486562 

7*  523335 

9.200435 

1 1.028474 

13.021036 

1 5.192020 

• A  I UU 

7*7 1 5610 
9*48717, 
Ii*435888 
J3*5  79477 

1  i 

12 

13 

14 

15 

12.807796 

14.192030 

15.61779° 

17*086324 

18.598914 

1 3.4863  5 1 

15.025805 

16.626838 

18.291911 

20.023588 

14.206787 

15*917127 

17.712983 

19.598632 

21.578564 

14.971643 

16.869941 

18.882138 

21.015066 

23.275970 

15-783599 

17.888451 

20.140543 

22.550488 

25.129022 

16.645487 

18.977126 

21.495297 

24*214920 

27*152114 

17.560293 

20.140720 

26.019189 

29.360916 

_ _ 12.*V37425 

21.384284 
24*5  227 12f 
27^974983 

0  T  .T70  <  Q„l 

16 

17 

18 

19 

20 

20.156881 

21.761588 

23.414435 

25.116868 

26.870374 

21.824531 
23.6975 12 

25*6454!3 

27.671229 

29.778079 

23.657492 

25.840366 

28.132385 

30.539004 

33.055954 

25.672528 

28.212880 

30.905653 

33.759992 

36.785591 

27.888054 

30.840217 

33*999^33 

37.378965 

40.995492 

30*324283 

33*75022 6 

37*450244 

41.446263 

45*761964 

33*003399 

36.973704 

4I*3°i338 

46.018458 

5 1*1601 19 

_  5X*//2402| 

35*949730 

40.544703] 

45-599I73 

51*159090] 

21 

22 

23 

24 

2$ 

28.676486 

30.536780 

32.452884 

34.426470 

36.459264 

31.969202 
34.247970 
36.6 17889 
39.082604 
41.645908 

35*719252 

38.505214 

4i.430475 

44*501999 

47*727099 

39.992727 

43.392290 

46.995828 

50  815577 

54.864512 

44*865177 

49-005739 

53.436141 

58.176671 

63.249038 

50.422921 

55*456755 

60.893296 

66.764759 

73.105940 

56.764530 

62.873338 

69.531938 

76.789813 

84.700895 

_  ;  /  /  yyyi 

64.002499] 

71.402749] 

79*543024 

88.497327] 

^98*347059 

109.1 81765I 
121.099942] 
134.209936] 
148.6309301 
_i  64.494023] 
181.943425] 

2°i*i37773| 

222.251550] 

245.476705 

26 

27 

28 

29 

30 

38.553042 

40.709633 

42.930922 

45.218850 

47.575416 

44.311745 

47.084214 

49.967583 

52.966286 

56.084938 

51.113454 

54.669126 

58.402583 

62.322712 

66.438848 

59.156383 

63.705766 
68.5281  12 
73.639798 
79.058186 

68.676470 

74.483823 

80.697691 

87.346529 

94.460786 

79-9544I5 
87.350768 
95*338830 
103.965936 
113. 283211 

98.323977 
102.723134 
112.968216  - 
124.135356 
!36.307538 

31 

32 

33 

34 

35 

50.002678 

52.502759 

55.077841 

57*730177 

60.462082 

59.328335 

62.701469 

66.209527 

69.857909 

73.652225 

70.760790 

75.298829 

80.063771 

85.066959 

90.320307 

84.801677 

$0.889778 

97*343165 

i04*i83755 

1 1 1.434780 

102.07304.1 

1 10,218154 

118.933425 

128.258765 

138.236878 

i23*345868~ 

134.213537 

145.950620 

158.626670 

172.316804 

I49.5752I6 

164.036986 

179.800315 

196.982343 

2  I  5.7lC7c£ 

36 

37 

38 

39 

40 

63.275944 

66.174223 

69.159449 

72.234233 

75-401260 

77.598314 

81.702246 

85.970336 

90.409150 

95.025516 

95*839323 

101.628139 

107.709546 

114.095023 

120.799774 

119*120867 
127.2681 19 
135.904206 
145*058458 
154*761966 

148.913460 

160.337402 

172.561020 

185.640292 

1 99.63  51 12 

187.102148 

203.070320 

220.315945 

238.941 221 
259.056519 

236-12472?" 

258.375947 

282.629782 

309.066463 

337*882444 

1.0243701 

299*126877 
330*039495 
364.043444] 
401.447789] 
442.5  Q2<68i 

41 

42 

43 

44 

45 

78.663298 
82.023 197 
85.483892 
89.048409 
92.719861 

99.826536 

104.819598 

110.012382 

H5.412877 

121.029392 

127.839763 

135.231751 

142.993339 

151.143006 

159.700156 

165.047684 

175*950545 

187.507577 

199*758032 

212.743514 

214.609570 
230.632240 
247.776496  3 
266.120851  : 
285.749311  3 

*  80.7  8 1040 
04.243523 
29-583005 
56.949645 

86  505617 

369.291864 

03.528132 

I-4C  .845  664 
■81.421775 
25.85873s 

487.85  1824] 

537.637C07 

592.400707 

652.640778 

7 18  ooaSc6J 

46 

47 

48 

49 

JO- 

96.501457 

100.396501 

104.408396 

108.540648 

112.796867 

126.870568 

132.945390 

139.263206 

l45*333734 
152.667084  j 

168.685164 
178.119422 
188.025393 
[98.426663  : 

top-347996  5 

226.508125  c 
141.098612  5 
256.564529  5 
272  958401  3 
■9°- 3 3 59c  5  4 

505.75 1763  4 
129.224386  ' 
[53.270093  < 
78.998999  5 
05.528929  5 

—  ,f - '  *  j 

.18.426066 
.52.900152  t 
^90.132164  t 
30.342737  " 
73.770156  S 

>74.186021 
526.862763 
584.28041 1 
'46.865648  I 

i5*°S3557  1 

791.795342 

871.974876 

960.172363 

O57.1896CO 

163.90S560 

\ 
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TABLE  III.  continued. 


Being  the  Amount  of  One  Pound,  in  any  Number  of  Years  not  exceeding 
ioo,  at  the  feveral  Rates  of  3,  4,  5>  d,  7,  8,  9,  and  10  /.  per  Cent, 
per  Ann.  Compound  Intereft. 


Ye 

2  perCent 

4  />er  Cewf  J  5  per  Cent. 

6  per  Ce»f. 

7  per  Ce»f. 

8  per  CewL 

yperCe?it.  \lo per  Cent. 

52 

53 
5  A 
*>5 

1 171 180773 
1 21. 696 1 97 
126.347083 
131.13749-5 
136.07162c 

159.773767 
167.16471$ 
174.85 1306 
182.845355 

191.159173 

220.815395 

232.856165 

245*49897.: 

258.773922 

272.712618 

308.756059 

328.281422 

348.978308 

370.917006 

394.172027 

435-985955 

467.504971 

501.230319 

537.316442 

575.928593 

620.671768 

671.325510 

726.031550 

785.114074 

848.923200 

889.441077 
970.490774 
1058.834943 
1 155.130088 
1260.091796 

1281.299416 

1410429357 

1552.472293 

1708.719522 

1880.591474 

5* 

57 

55 

59 

6c 

141.153768 

146.388381 

151.780033 

157.333434 

163.053437 

199.80554: 

208.797762 

218.149672 

227.875659 

237.950^85 

287.348249 

302.715662 

3x8.851445 

335.794017 

353.583718 

418.822348 

444.951689 

472.648790 

502.007718 

533.128181 

617.253594 

661.450646 

708.752191 

759.364844 

813.520383 

917.83705  6 
992.264021 
1072.645  143 
1159.456754 
1253.213294 

1374*500058 

1499.205063 

l635-I335  19 
1783.295535 

1944.792134 

2069.650622 

2277.615684 

2506.377252 

2758.014978 

3034.816476 

61 

62 
<53 
64 

168.945040 

175.013391 

181.263793 

187.701707 

194.332758 

248.510313 

259.450725 

270.828754 

282.661904 

294.968380 

372.262904 

391.876049 

412.469851 

434.093344 

j  456.78901! 

566.1 15872 
601.082824 
638.147793 
677.436661 
719.082861 

871.46681c 

933.469487 

999.812351 

1070-799215 

1146.755161 

13*54.470358 

1463.827986 

1581.934225 

1709.488963 

1847.24808c 

2120.823426 

2312.697534 

2521.840312 

2749.805940 

2998.288475 

3339.298123 

3674.227935 

4042.650729 

4447-91 5  802 
4893.707382 

66 

67 

68 

69 

70 

1201.162741 

208.197623 

215443552 

222.906858 

230.594064 

307.767116 

321.677800 

334.926912 

349-3I7749 

364.290459 

480.637912 

505.669807 

531.953298 

559.550963 

588.528511 

763.227832 
810.021 502 
859.622792 
912.200160 
967.932170 

1228.028022 

x3 14.989983 

1408.039282 

1507.602032 

1614.134173 

1996.027927 

2156.710161 

2330.246974 

2517.666731 

2720.08007c 

3269.134438 

3564.356537 
3886.148625 
4236.902002 
4619.223 182 

5384.078120 

5923485932 

65 16.834526 

7169.5x7973 

7887.469776 

71 

72 

73 

74 

75 

238.511886 

246.667242 

255.067260 

263.719277 

272.630856 

379.862077 

396.056560 

412.898823 

430.414775 

448.631366 

618.954936 

650.902683 

684.447817 

719.670208 

756.653718 

1027.00810c 

1089.628586 

1156.006301 

1226.366679 

1300.948680 

X728;i23566 

1850.092216 

1980.598671 

2120.240578 

2269.657418 

2938.686476 

3174-781394 

3429.763905 

3705.145017 

4002.556619 

5035.953268 

5490.189062 

5985.306078 

6524.983625 

7113.23215; 

8677.216754 

9545.938429 

10501.532272 

11552.685499 

12708.954049 

76 

77 

78 

79 

80 

281.809781 

291.264075 

301.001997 

311.032O57 

321.363019 

467.576621 

487.279686 

507.770873 

•529.081708 

551.244977 

795.48*5404 

836.260724 

879.073761 

924.027449 

971.228821 

1380.005601 

1463.805937 

1552.634293 

1646.792350 

1746.599891 

2429.533438 

2600.600778 

2783.642833 

2979.497831 

3189.062679 

4323.761148 

4670.662040 

5045.315003 

5449.940204 

5886.93542c 

7754.423045 

8453.321119 

9215.120019 

10045.480S21 

10950.574095 

13980.849454 

1 5  379-934399 
16918.927839 
18611.820623 
20474.002686 

81 

82 

83 

84 

85 

332.033909 

342.964027 

354.252947 

365.880536 

377.856952 

574.29477  6 

598.266567 
623.197229 
649.125 1 1 9 
676.090123 

1020.790262 

1072.829775 

1127.471264 

1184.844827 

1245.087069 

1852.395885 

1964.539638 

2083.412016 

2209.416737 

2342.981741 

3413.297067 

3653.227862 

3909.953812 

4184.650579 

4478.576119 

6358.890253 

6868.601474 

7419.089592 

8013.616759 

8655.70610: 

11937.125764 

13012.467082 

14184.589120 

15462.202141 

1 6854.800333 

22522.402954 
24775.643250 
27254.207575 
29980.628332 
32979.691 165 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

390.192660 

402.898440 

415.985393 

429.464955 

443.348904 

704.133728 

733.299078 

763.631041 

795.176282 

827.983334 

1308.341422 

1374.758493 

1444*496418 

1517*721239 

1594.607301 

2484.560646 

2634.634285 

2793.712342 

2962.335082 

3141.075187 

4793.076448 

5129.591799 

5489.663225 

5874-939651 

628^.185426 

9349.162587 

10098.095594 

10906.943242 

11780.498701 

12723.938597 

18372.732363 

20027.278276 

21830.733321 

23796.499320 

25939.184258 

36278.660282 

39907.526310 

43899.278941 

48290.206835 

53120.227519 

457.649371 

472.378852 

487.550218 

503.176724 

519.272026 

362.102667 

897.586774 

534.490244 

972.869854 

1012.784(548 

1675*337666 

1760.104549 

1849.109776 

1942*565265 

2040.693528 

3330.539698 

3531.372080 

3744.254405 

3969.939669 

4209.104250 

6728,288406 

7200.268594 

770^.287396 

8245.657514 

8823.85354c 

13742.853685 

14843.281980 

16031.744538 

17315.284101 

18701.506829 

28274.710842 

30820.434817 

33595.273951 

36619.848607 

39916.634981 

58433.250271 

64277.575298 

70706.322827 

77777.966110 

85556.762721 

96 

97 

98 

99 

IOC 

535.850187 
552.92565)2 
570  513463 
588.628867 
9607.287733 

1054.255034 
1097.457875 
1142.355591 
1 189.051254 
1237.523705 

2143.728205 
2251 *9 146 15 
2365.5 10346 
2484.785863 
2610.025156 

4462.1550504 

4731.409535 

5016.294107 

5318.271753 

5638.368058 

9442.523288 
10104499918 
10812.814912 
11 570.71 1950 
12381.461793 

20198.627376 

2181 5.517566 

1  23561.768971 

25447.699689 

!  27484.515664 

43510.132130 

47427.044021 

51896.477983 

56350.161002 

1  61422.675492 

94113.438993 

103525.782892 

U3879.3<5ii82 

125288.297300 

137796.127030 
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IN  T  _  I  N  T 

TABLE  IV. 

The  Prefent  Value  of  One  Pound  per  Annum ,  for  any  Number  of  Years  to  come, 
not  exceeding  ico,  at  the  feveral  Rates  of  3,  4,  5,  6,  7,  8,  9  and  10 /. 
per  Cent,  per  Annum ,  Compound  Intereft. 


Ye. 

1  per  Cent.  [4  per  Cent. 

perCent. 

6  per  Cent, 

7  Cent.  |  8  perCent. 

9  per 

io/>erCe»L| 

1 

2 

3 

4 

5 

.970874 

1.91337° 
2. 828612 
3717-99 
4.5797°7 

.961539 

1.886095 

2.775091 

3.629896 

4.451823 

.952381 

1.859410 

2.723248 

3  54595° 
4.329477 

•943396 

1.833393 

2.673012 

3.465106 

4.212364 

•934579 
1. 808018 
2.624316 
3.387211* 
4.100198 

925926 

1.783265 

2-57.7397 

3.3 12127 
3.992710 

.917431 

1.759m 

2.531295 
3.239720 
3.88965  r 

.909091 

*•735537 
2.486852 
3.169865  I 

 3*790787 

6 

7 

8 

9 

10 

5.497192 

6.230283 

7.019693 

7.78,6109 

8.530203 

5  242137 
6.002055 

6.732745 

7435332 

8.110896 

5.075612 

5.786374 

6.463213 

7.107822 

7.721735 

4*917325 

5.582382 

6.209794 

6.801692 

7.360087 

4.766540 

5.389290 

5.971299 

6.515233 

7.023582 

4.622880 

5.206371 

5.746640 

6.246889 

6,710082 

4.485919 

5.032953 

5*5348i9 

5  995247 
6.417658 

4.355261 

4  868419 
5-334926 

5-759024 

6.144567 

11 

12 

13 

14 

15 

9752625 

9*954005 

10.634956 

11.296074 

ii,937936 

8.760477 

9.385074 

9.985648 

10.563124 

11.118388 

8.306415 

8.863252 

9*393573 

9.898641 

10.379658 

7.886875 

8383844 

8.852683 

9.294984 

9.712249 

7.498675 

7.942687 

8.357652 

8.745469 

9.107915 

7.138965 

7.536079 

7,903777 

8.244238 

8  559480 

6.805191 

7.160725 

7.486904 

7.786151 

8  060689 

6.495061  I 
6.813692  I 
7.103356 
7.366688  1 
7.606080  I 

1 6 

17 

18 

*9 

2o 

12.561103 

13.166120 

13753515 
14.323801 
14.87747  6 

11  652297 
12.165670 
12.659298 
13.133941 
13.590328 

10.837770 
11  274067 

1 1  689587 

12  085321 
12  462211 

10.105895 

10.477260 

10.827603 

11.150116 

11469921 

|  9.446649 
9.763224 

10.059088 

10.335596 

10.594016 

8.851370 

9.121639 

9.371888 

9.603601 

9.818149 

8.312559 

8.543632 

8.755625 

8.950115 

9.128546 

7.823709 

8.°2j553 

8.20/412  I 
8.364920  I 
8.5!  3564 

21 

22 

23 

24 

25 

15.415026 

15.938918 

16.443610 

16.935544 

17.413H9 

14.029162 
I4.45HI7 
14. 856843 
15.246965 
15.622082 

12.821153 

13.163003 

13.488574 

13.798642 

14.093945 

11.764077 

12.041582 

12.303379 

12.550357 

12.783356 

10.835525 

11.061242 

11.272189 

11.469335 

11.653585 

10.016805 

10.200745 

10.371061 

10.528760 

10.674778 

9.292244 
9.44242  6 
9.580207 
9.706612 
9.822580 

8.648694  I 
8.77;  54a  I 
8.883218  1 

8.984744 
9.077040  1 

26 

27 

28 

29 

30 

17.876844 
18.327033 
18.7641 10 
19.188456 
19.600443 

15  982771 

16.329587 
16.663065 
16.983716 
17  292035 

14.375186 

14.643034 

14.89812S 

15.141074 

15.372452 

13.003166 

13.210534 

13.4^6164 

13.590721 

13.764831 

11.825780 

1 1.9  86710 
12.137113 
12.277676 

1 2.409043 

104809980 

10.935167 

11.051081 

1 1.158408 
11.257785 

9  928973 
10.0265  80 
10.116128 
10.19828,3 
10.273654 

9.  j 60945  I 

9.237223  I 
9.306566. 1 
9.369606  I 
9426914 

31 

32 

33 

34 

35 

20.03043 0 

20.388767 
20.765793 
21.13 1838 
21.487222 

17.588495 

17.873553 

18.147647 

18.411199 

18.664615 

15.592811 
15.802677 
16.002550 
16  192905 
16.374195 

13.929086 
14.084043 
14.230229 
14.368141 
14  498246 

112.531816 

12.646557 

12.753792 

12.854011 

1x947674 

11.349802 

11*435002 

11.513891 

1 1.586936 
M.654570 

10.342802 

10.406240 

10.464441 

10.517836 

10.566822 

9.479013 

9.526376 

9.569432 

9.608575 

9  644159 

36 

37 

38 

39 

40 

21.832254 

22.167237 

22.492464 

22.808217 

23.114774 

18.908284 

19.142580 

19.367866 

19.584486 

I9-792775 

16.546852 
16.711288 
16  867893 

1 7.01704 1 
17.159087 

14  620987 
14.736780 
14.846019 

14.949074 

15.046297 

13.035209 

13.117018 

13.193475 

13.264930 

13.331710 

11.717195 

11.775x81 

1 1.828871 
11-878585 
11  924615 

10.611763 

10.652994 

10.690820 

10.725523 

10.757360 

9.676508  | 

9*7 05917 
9.732651 

9*756956 

9*779051 

41 

42 

43 

44 

45 

23.412402 

23.701361 

23.981904 

24.254276 

24.518715 

*9*993°53 
20.185628 
20.370797 
20.548843 
20  720041 

17.294369 

17.423208 

17*545913 

17662774 

17.774070 

15  138016 
15.224543 
15.306173 
15-383182 
15.455S32 

13.394122 
13.452451 
13.506963 
13.557910 
13  605523 

11.967237 
12-006701 
12.043242 
12.07707  6 
12.108404 

10.786569 

10.813366 

10.837951 

10.860505 

10.881197 

9-799*37 

9-8  >7397 

9.833998 
9.849089  I 

9  862808  I 

46 

47 

48 

49 
5C 

24775451 

25.024710 
25.2  66709 
25.501659 
25.729766 

20.88465  5 
21  042938 
21.195133 

21.341474 

21.482186 

17  880067 

17  981016 
18.077158 
18.168722 
18.255926 

15.524370 

15.589028 

'15.650026 

15.707572 

15.761860 

13  650022 
13.691609 
13.730476 
13.766800 
13.800748 

12.137411 

12.164269 

12.189139 

12.212165 

12.233487 

10.900181 
10.917597 
10.9.33576 
10  948235 

10  961683 

9.875280  I 

9.886618 
9.896925 
9*906296  1 
9.914814  I 

TABLE 


I  N  T 


I  N  T 


T  ABLE  IV.  continu’d. 

Being  the  I  refent  Value  of  One  Pound  per  Annum,  for  any  Number  of  Years  to 
come  not  exceeding  loo,*  at  the  feveral  Rates  of  3,  4,  5,  6 ,  7,  8,  o,  and 
io  /.  percent .  per  Ann.  Compound  Intereft. 


3  ^e/*  Ce»f. 

4  />er  Ceztf. 

S'  Cewf. 

6  per  . 

J  per  Cent. 

8  per  Cent . 

9  per  Cen  t. 

1 0  per  Cent 

51 

55 

53 

54 

55 

25.951230 

26.166242 

26.374993 

26.577663 

26.774430 

21.617487 

21.747584 

21.872677 

21.992958 

22.108614 

18.338977 

18.418074 

18.493403 

18.565146 

18.633472 

15.813076 

1 5-S6 1 392 
15.906974 

15-949975 

15.990543 

13.832475 

13*862126 

13.889838 

i3-9i5736 

13.939941 

12.253229 

12.271508 

12.288434 

12.304105 

12.318616 

10.974021 

10.985341 

IO-9 95725 

1 1.005253 
11.013993 

9-922558 

9.929599 

9-935999 

9.941817 

9.947106 

57 

5s 

5$ 

6c 

26.965466 

27.150938 

27.331008 

27.505833 

27.675566 

22.219821 

22.326751 

22.429568 

22.528431 

22.623491 

18.698545 
18.7605 19 
18.819542 
18.875754 
18.929290 

16.028814 

16.064919 

16.098980 

16.131113 

16.161428 

13.962561 

*3-983702 

14.003460 

14.021926 

14.039185 

12.332052 

12.344493 

12.356012 

12.366678 

12.376554 

11.022012 

I  I.O29369 
II-036ll8 

I  I.O423  1 0 

1 1. 04799 1 

9-951915 

9-956286 

9-960260 

9.963873 

9.9671C7 

61 

62 

63 

64 

27.840356 

28.000346 

28.155675 

28.306481 

28.452894 

22.714896 

22.802784 

22.887293 

22.968551 

23.046683 

18.980276 
19.028834 
19.075080 
19.1 19124 
19.161071 

16.190026 

16.217006 

16.242458 

16.266470 

16.289123 

14.055311 

14.070384 

14.084371 

14.097637 

14.109941 

12.385698 

12.394165 

12.402005 

12.409264 

12.415989 

1 1.O53203 

I  I.O57984 
II.062371 
H.066395 
11.070087 

9.970143 

9.972857 

9-975325 

9-977568 

9.979607 

66 

67 

68 

69 

70 

28.595043 

28.733052 

28.867041 

28.967127 

29.123424 

23.121811 

23.194049 

23.263509 

23.330297 

23.394516 

19.201020 

19.239066 

19.275301 

19.309811 

19.342677 

16.310493 

16.330654 

16.349673 

16.367616 

16.384544 

14.121440 

14.132187 

14.142231 

14.151618 

14.160391 

12.422209 

12.427971 

12.433307 

12.438247 

12.442822 

II.O73475 
II.O76582 
!  1.079433 
II.082049 
II.084448 

9.981461 

9.983146 

9.984679 

9.986071 

0.0879  98 

71 

72 

73 

74 

• 

29.246043 

29.365090 

29.480670 

29.592884 

29.701829 

23.456266 

23.515640 

23.572731 

23.627626 

23.680410 

19.373978 

19-403789 

19.432180 

19459219 

19.484970 

16.400513 

16.415578 

16.429791 

i6443I99 

16.455848 

14.168590 

14.176252 

14.183413 

14.190106 

14.196361 

12.447057 

12450979 

12.454610 

12.457973 

12.461086 

11*086650 

II.988670 

II.O90523 

1 1.O92223 
11  O93782 

y  7 ^ /  5 

9.988489” 

9.989535 

9.990487 

9-99*351 

0.002128 

7o 

77 

78 

79 

80 

"81 

82 

83 

84 

85 

29'.8o76oi 

29.910293 

30.009993 

30.106789 

30.200766 

23.731163 

23.779965 

23.826889 

23.872009 

23.915393 

19.509495 

19.532853 

i9«555°98 

19.576284 

19.596461 

16.467781 

16.479039 

16.489659 

16.499678 

16.509131 

14.202207 

14.207670 

14.212776 

14.217547 

14.222007 

12.463969 

12.466638 

12.469109 

12.471397 

12.473516 

II.O95213 

I  I.O96526 
II.O97730 
II.O98835 
II.O99849 

9-992852 

9-993502 

9.994093 

9.994630 

n.nnr  t  t  R 

30.292006 

30.380589 

30.466591 

30.550088 

30.631154 

23.957109 
23.997220 
'  24.035789 
24.072874 
24.108533 

19.615677 

19-633978 

19.651408 

19.668007 

19.683816 

16.518048 

16.526460 

16.534396 

16.541883 

16.548947 

14-226175 

14.230070 

14.233710 

14.237113 

14.240292 

12.475478 

12.477295 

12.478977 

12.480534 

12.481076 

II.ICO778 

II.IO1632 

1 1.IO2414 
II. IO3132 
II.IO3791 

y  >yiuo 
9-995562 
9.995965 
9.996332 
9.996666 
q.qq6q6o 

oO 

87 

88 

89 

90 

30.70905® 

30.786270 

30.860457 

30.932482 

31.002410 

24.142820  f 

24.175788 

24.207489 

24.237970 

24.267279 

19-698873 

19.713212 

19.729869 

19-739875 

19.752262 

16.555610 

16.561896 

16.567827 

16.573421 

16.578699 

14.243264 

14.246041 

14.248637 

14-251062 

14.253329 

12.483311 
12.484548 
12.485692 
.  12.486751 
12.487734 

1 1.IO4396 

1 1-  IO49 50 
II.IO5459 
II.IO5925 

1  <  A 

9-997244 

9-997495 

9.997723 

9-997930 

9* 

92 

93 

94 

95 

31.070301 

31.136215 

31.200209 

3 1.262338 
31.322659 

24.295461 

24.322558 

24.348614 

24.373667 

24-397757 

19.764059 

19.775294 

19.785994 

19-796185 

19.805891 

16.583679 

16.588376 

16.592808 

1 6.5  96988 
16.600932 

14-255448 

14.257428 

14.259279 

14-261008 

14.262625 

12.488642 

12.489484 

12.490263 

12.490984 

12.491652 

11.106746 

1 1. 107107 
11.107437 
11.167741 

1 1.108019 

y'y^O  I  I  O 

9.998289 

9-998444 

9.998586 

9*968714 

n  r>nR  R o  * 

97 

98 

99 
loo 

31.301222 

31.438080 

31.493281 

31.546875 

51.598908 

33-333833  1 

24.420900 

24.443193 

24.464608 

24.485200 

24.505000 

25.000000 

19.815134 

19.823937 

19.832321 

19.840306 

19.847910 

20.000000 

16.604653 

16.608163 

16.611475 

16.614599 

16.617546 

16.666667  I 

14.264135 

14-265547 

14.266866 

14.268099 

14.269252 

14.28571A 

12.492271 

12.492843 

12.493373 

12.493864 

12.494319 

11.108274 

1 IJI08509 
11.108723 

1 1.108921 

1 1.109101. 

T  •  — '  _  .  . 

y  *  y  y  o  o  ^  l 

9.998937 

9.999034 

9-999122 

9.999202 

9.999274 

— 

10.000000 


The 


— 


t 


; 


I  N  T 


I  N  T 


The  Vfe  of  the  preceding  Tables. 

. ,  The  Amount  or  prefent  Value  of  any  Sum  of 
Money,  for  any  Number  of  Years,  not  exceed¬ 
ing  ioo,  at  any  of  the  aforefaid  Rates  of  Intereft, 
is  thus  found  : 

Look  in  the  firft  or  lecond  Table  for  the  Num- 
ber  of  Years,  and  even  with  that  Number,  un¬ 
der  the  Rate  of  Intereft,  is  the  Amount  or  pre¬ 
fent  Value  of  1 1.  which  Amount  or  prefent  Va¬ 
lue  fo  found,  being  multiply'd  by  the  Principal 
Sum,  the  Produd  is  the  Amount  or  prefent  Va¬ 
lue  requir’d. 

After  the  fame  manner,  the  AmouOt  or  pre- 
fant  Value  of  any  Annuity,  or  other  yearly  Pay¬ 
ment,  is  found,  by  the  third  or  fourth  Table. 

Examples.  r 

Queft.  t.  Whitt  mil  12$  I.  dmount  unto  in  15 
Tears ,  at  5  1.  per  Cent,  per  Ann.  Compound  In¬ 
terest  ? 

In  Table  I.  even  with  1  5  Year?,-? 
and  under  5  l.  per  Cent,  I  find  the  >1.078928 
Amount  of  1  /.  to  be  3 

Which  multiply  d  by  the  Principal  -  -  -  125 

The  Product  will  be  -----  -  259.8 66, &c. 

Anf.  259  /.  17  s,  4  d . 

Queft.  2.  FVhat  is  the  prefent  Value  of  259  1. 
17  s.  4  d.  to  be  paid  at  the  End  of  15  Tears, 
difcounting  at  the  %ate  of  5  I.  per  Cent,  per  Ann. 
Compound  Interest  ? 

In  Table  II.  even  with  15  Years, ’p 
and  under  5  /.  per  Cent.  I  find  the  pre->  .481017 
lent  Value  of  1  /.  to  be  3 

Which  multiply’d  by  the  Princi-  ^259i866'7 


The  Product  will  be  -  -  - 
Anf vo.  125  /. 


125  .000,03c. 


Queft*  3.  What  will  15  1.  per  Ann.  amount  un¬ 
to  in  2 1  Tears,  at  8  1.  per  Cent,  per  Ann.  Com¬ 
pound  Intereft  ? 

In  Table  III.  even  with  21  Years, n 
and  under  8  /.  per  Cent.  I  find  the  >5  0.422921 
Amount  of  1  /.  per  Ann.  to  be  3 

Which  multiply’d  by  -  .-  --  --  --  -15 

- ...  . 

The  Product  will  be  -  -  -  -  -  756.343S  1 5 

Anfw.  756  /.  6  s.  10  id. 

Queft  4.  What  is  the  prefent  Value  of  1  5  1.  per 
Ann.  for  21  Tears  to  come ,  at  81.  perCent.  per 
Ann.  Compound  Interest  ? 

In  Table  IV.  even  with  21  Years, } 
and  under  8 /.  per  Cent.  I  find  the <^10.01680 5 
prefent  Value  of  1  /.  per  Ann.  to  be  ^ 

Which  multiply’d  by . . 5 


The  Produd  will  be  - 
Anfvo.  150/.  5  s'  0  I'd’ 


Queft.  5-  What  will  130  /.  5  old.  amount 
unto  in  21  Tears ,  at  8  I.  per  Cent,  per  Ann.  Com¬ 
pound  Interest  ? 

‘4 

In  Table  I.  even  with  21  Years, ^ 
and  under  8  /.  per  Cent.  I  find  the  A- >5.035834 
mount  of  1 V.  to  be  3 

Which  multiply ’d  by  — - 150.252 

The  Produd  will  be  -  •  7 5 6.343,0?c. 

Anfoo .  7 $61.  6s.  10  1  d. 

Which  Anfwer  is  the  fame  with  that  given  to 
the  third  Queftion*  and  fhews  the  Agreement  of 
the  Tables  one  with  the  other. 

Queft.  6.  One  having  the  Leafe  of  an  Efate, 
Value  60I.  per  Ann.  more  than  the  refervd  I{ent, 
1 2  Tears  to  come ,  would  know  what  Sum  ought  to 
be  paid ,  to  add  28  Tears  to  the  Term ,  and  thereby 
make  it  40  Tears  to  come ,  computing  at  the  fiate 
of  6  1.  per  Cent,  per  Ann.  Compound  Intereft  ? 

I  find  in  Tab.YV.  the  prefent  Value? 
of  1 1.  per  Ann.  for  40  Years  to  come,V*  15.046297 
at  6  l.  per  Cent .  per  Ann.  to  be  3 

I  find,  in  the  fame  Table ,  the  Value? 
of  1  /.  per  Ann.  for  1 2  Years  to  come, 7*  8.383844 
at  the  fame  Rate,  to  be 


The  Difference  is 
Which  multiply’d  by  ■ 

The  Produd  will  be  -  - 

Anfw.  399  /.  14/.  11  Id. 


- 6.66  2453 

- - 60 

-  -  399.747180  . 


150.252075 


Queft.  7.  A.  has  the  Poffejfon  of  an  Eftate  of 
iool.  per  Ann.  15  Tears  to  come ,  B.  has  the  ftp - 
v'erftoft  of  the  fame  Eftate  for  ever ,  after  the  Expi¬ 
ration  of  thefaid  f  5  Tears.  It  is  demanded,  What 
is  the  prefent  Value  of  A's  Term  of  1  5  Tears  ?  And, 
TVhat  the  prefent  Value  of  BV  fteverfon,  computing 
at  the  ftate  of  5  1.  per  Cent,  per  Ann.  Compound 
Intereft  ? 

I  find  in  the  laft  Line  of  Table * 

IV.  under  5  /.  per  Cent,  the  Fee> 

Simple  of  1  l.per  Ann.  to  be  worth >2000. 

20  /.  which  multiply’d  by  t  oo,  thef 
Produd  is 

I  find  in  the  fame  Table,  the  Value* 
of  1  /.  per  Ann.  1 5  Years  to  come,i 
at  the  fame  Rate,  to  be  10.379658  ;>io37.9658 
which  multiply’d  by  100,  the  Pro-1 
dud  is 


The  Difference  is  -  -  -  - - 962.0342 

Anf.  1037/.  1 9  j.  3  -f-d-thePofleir.  1  5  Ys-tocome. 
962  /.  o  /.  8  \d.  the  Reverf.  after  the  faid 
^ - (15  Years. 

2000/.  -  -  -  the  Fee  Simple. 


Queft.  8.  For  a  Leafe  of  certain  Profits  for  feven 
Tears,  A.  makes  two  Offers,  either  to  pay  1  50I. 
a  Fine,  and  300  I.  per  Ann.  or  1700  l.  Fine,  with¬ 
out  any  ftent.  B.  bids  6$o\.  Fine,  and  20 o  1.  per 
Ann.  And  C.  200  1.  Fine,  and  405  1.  per  Ann. 

The 


( 


1  N  T 


I  N  T 


The  Queftion  is ?  Which  is  the  heft  Offer,  and  what 
the  Difference ,  computing  at  the  Rate  of  5  ].  per 
Cent,  per  Ann.  Com  pound  lntcreft  ? 

The  Amount  of  1  /.  in  7  Years?  1.  s>  d. 
at  5  /.  per  Cera .  (  in  Table  1.)  mtiki-r  21 1  01  3  \ 
ply’d  by  1  50  /.  is  ^ 

The  Amount  of  1  /.  per  Ann.  in? 

7  Years,  at  5  /  pcrCent.  ( in  Ta 2442  12  of 
hie  111.)  multipjy’dby  300/.  is  J 

Therefore  A' s  firft  Offer,  at  the 
End  of  7  Years,  will  amount  unto 


£2653  1 


13  04 


The  Amount  of  1  /.  in  7  Years, 
at  5/.  per  Cent.  mulriply’d  by  ^  2  OJ  o5 

1700  l.  is  what  A's  2d  Offer  will ' 
amount  to  in  the  lame  time 


The  Amount  of  1  /.  in  7  Years,? 
at  5  /.  per  multiply ’d  by  65  0/.  a”  914  12  34 
is  3 

The  Amount  of  1  /  (per  Ann.  in^ 

7  Years,  at  5  l.per  Cent,  multiply’d  f  1 
by  200  /.  is  3 


.6 28  c8  of, 


ThereforeB’s  Offer,  at  the  End 
of  7  Years,  will  amount  unto  s2543  00  04 


B's  Offer  is  200  l.  per  Ann.  the?  /.  s  ^ 
prefent  Value  of  which,  for  7^  1157  05  06 
Years,  at  5  /.  per  Cent,  is 

And  a  Fine  of  -  '  -  -  650  00  00 

1807  05  06 

2343  09  00 

200  00  00 


C’s  Offer  is  405  l.per  Ann.  the^ 
prefent  Value  of  which,  for  7 
Years,  at  5  /.  per  Cent  .is 

And  a  Fine  of  *  -  - 


2543  09  08 


The  Amount  of  1  /.  in  7  Years,? 
at  5  l.per  Cent,  multiply’d  by  200/.  >  281  08  05 

is  3 

The  Amount  of  1  /.  per  Ann  in 
7  Years,  at  5  l.per  Cent,  multiply’d  S3297  1003 
by  405  /.  is 


Therefore  C’s  Offer,  at  the  End 
of  7  Years,  will  amount  unto  5^573  18  08 

•  •»  •  1 1  v*  f  •  f  -  »  *, 

The  Amounts  of  the  faid  Offers,  at  the  End  of 
the  faid  Term,  being  thus  known,  look  (in  Tab. 
II.)  for  the  prefent  Value  of  1  /.  payable  at  the 
End  of  7  Years,  at  5  /.  per  Cent,  which  will  be 
found  to  be  .710682.  Which  faid  Value  being 
multiply’d  by  the  faid  feveral  Amounts,  the  Pro- 
dnefts  will  be  the  prefent  Value  of  the  faid  feveral 
Offers  '3  Vi%. 

I •  s .  d. 

The  prefent  Value  of  A's  iff  will  l  e  1885  18  03 

A*s  2d  1700  00  ooj 
V  B’s  -  -  1  807  05  06 

C’s  -  -  2543  09  08' 

Therefore  the  prefent  Value  of  what  C  offers, 
is  more  than  A  s  1  ft.  657  11  05 
A's  id.  843  09  08 
B’s  -  -  -  73 6  04  02 
Which  anfwers  the  Queftion. 

Or  thus : 

1 

A’s  1  ft  Offer  is  300/.  per  Ann.7  l.  s.  d .' 
the  prefent  Value  of  which,  for  7  (  1 7 3  5  03  06 
Years,  at  5  l.per  Cent,  is  3 

And  a  Fine  of  -  -  -  -  150  co  00 


1885  18  03: 


l.  s .  d. 

Therefore  C’s  is  more  than  ^’s  1  ft  657  11  05 

A  s  2d  843  09  08 
B s -  -  73 6  04  o z 

37  ^  y/ r  % 

Queft.  9.  A.  gives  1  550  I.  for  an  Annuity  of 
tool,  per  Ann.  for  99  Tears.  B  puts  1550I.  out 
at  Inter efl.  It  is  requir’d  to  know,  which  will  a- 
mount  to  the  greatest  Sum,  at  the  End  of  the  faid 
99  Tears,  at  the  Rate  of  6  1.  per  Cent,  per  Ann. 
Compound  Ivtercft  ? 

.  • 

The  Amount  of  1  /.  per  Annf)  l.  s .  d. 
m  99  Years,  at  6  l.  per  Cent,  (in  (*531827  03  06 
Tab.  Ill,)  multiply’d  by  1 00  /.  is  3 
The  Amount  of,  1  l.  in  99^ 

Years,  at 6/.  perCent.fin  Tab.l.)  ^496149  01 
multiply’d  by  1 5 50 /.is  3 


Therefore  A's  1 00  l.  per  Ann.] 
will  amount  to  more  than  B’s ^  35677  18  oi. 
1550 /.  in  that  Term. 

•  V  •  1  ,  ’ .  **  7 

—  —  «— -  ■  , 

Which  anfwers  the  Queftion. 

'  -  •  .  ..  •  >  •  .• 

If  the  prefent  Value  of  that  Difference  is  requi¬ 
red,  find  the  prefent  Value  of  1  /.  payable  at  the 
End  of  99  years,  at  6  l.  per  Cent.  ( in  Table  II.) 
which  multiply’d  by  the  Difference,  the  Product 
will  be  the  prefent  Value  thereof  5  vi%.  ml.  9  r. 
2  d9 

The  prefent  Value  of  the  Difference  islikewife 
thus  found  : 

Find  the  prefent  Value  of  1  /.’ 
per  Ann.  for  99  years  to  come,  at 
6 1.  per  Cent,  (in  Tab.  IV.)  which 
mulri ply’d  by  100/.  the  Pro¬ 
duct  will  be 

Which  is  the  prefent  Value  of 
100  /.  per  Ann.  for  99  years,  at 
6  /.  per  Cent. 

And  from  which  fubtraeft 


1661  09  02 


There  will  remain 


155°  00  00 
111  09  02 


Vol.  II. 


-d  s  2d  Offer,  is  a  Fine  of  1 700  00  b.o. ; 

•  /  it/.  :,)irr-r|  j 


Which  is  the  prefent  Value  of  the  Difference. 

'  1  ;  I  1  *  V  j 

Or  thus  : 

The  Intereft  of  B's  1550/,  at  61.  fer  Cent,  is 
93  l.per  Ann.  Therefore  A.  receives  7 1.  per  Ann. 
more  than  B. 

.  ■  ’■>  l.  s.  d. 

The  prefent  Value  of  7  /  .perl 
Ann.  for  99  years  to  come,  at/”  116  06  00 
6  l.  per  Cent,  is  '  3 


\ 


Uuu 


The 


1 


I 


l  N  T 


1  N  V 


/.  /.  d. 

The  prefer*  Value  of  i 5  5  o  /  to  be  7  ^  j  Q 

paid  at  the  end  of  99  years,  is  5  4 


Therefore  the  prefenc  Value  of?^ 
the  Difference,  is  $ 


Afier  the  fame  manner,  moft  other  ufeful  Que- 
ftions  in  Compound  Intereft,  are  eafily  anfwer’d. 


INTERTIES  in  a  Building,  are  thofe  fmall 
pieces  of  Timber  that  lie  horizontally  between 
the  Sommers  or  between  them  and  the  Sell  or 
Jgcafon. 

INTERVAL  of  the  Fits  of  eafie  Reflexion, 
and  of  eafie  Tranfmilfion  of  the  Rays  of  Light, 
is  the  Spaces  between  every  Return  of  the  Fit 
and  the  next  Return. 

Thefe  Intervals  Sir  If  Newton  fhews  how  to 
colled:,  and  thence  to  determine  whether  the  Rays 
fliall  be  reflected  or  tranfmitted  at  their  fubfe- 
quent  Incidence  on  any  pellucid  Medium.  (See 
Light,  &c.  and  Newtons  Optickj ,  Book  2.  Part  3.) 

INTESTINES,  are  a  long  and  large  Pipe, 
which  by  feveral  Turnings  and  Windings  reaches 
from  the  Pylorus  to  the  Anus  :  They  are  knit  all 
along  the  Edge  of  a  Membrane  call’d  the  Mefen- 
tery ,  and  are  ufually  fix  times  as  long  as  the  Bo¬ 
dy  to  which  they  belong  ;  that  fo  the  Chyle 
which  efcapes  the  Ladteals  of  one  of  the  Guts 
may  be  taken  up  by  thofe  in  the  next.  They 
have  three  Coats,  of  which  the  inmoft  is  made 
up  of  fliort  Fibres  bound  together  by  fine  Blood - 
Veffels,  and  difpofed  as  thofe  of  the  Stomach  : 
For  the  Length  of  a  Fibre  is  the  Thicknefs  of  the 
Coat.  This  Coat  being  much  larger  than  ths  o- 
thers,  lies  in  Wrinkles  or  Plaits,  which  are  call’d 
ValvuU  Conniventes.  It  hath  alfo  a  great  num¬ 
ber  of  little  Glands,  which  in  the  fmall  Guts  lie 
in  clufters  every  where,  but  where  they  are  knit 
to  the  Mefentery.  Thefe  Glands  feem  to  fepa- 
rate  a  Liquor  for  the  dilating  of  the  thick  Chyle, 
that  it  may  the  more  eafily  enter  the  fmall  Ori¬ 
fices  of  the  Lacfteals.  1  he  fecond  Coat  is  made 
up  of  two  Orders  of  Mufcular  Fibres,  one  running 
ftrait,  according  to  the  length  of  the  Guts  ;  the 
other  goes  round,  deferibing  rather  a  Spiral  than 
a  Circular  Line.  By  the  fucceflive  Motion  of 
thefe  two  Orders  of  Fibres,  the  Guts  are  in  a  con¬ 
tinual  Undulation  ;  which  is  call’d  the  Vermicular 
or  Perifialtick.  Motion  of  the  Intestines.  The  third 
and  external  Coat  is  common,  and  comes  from 
Peritonaeum. 

The  Intestines,  tho’  properly  but  one  continued 
Pipe,  yet  are  divided  into  Six  Parts ;  Three  thin 
and  fmall,  and  Three  thick  and  great.  The  thin 
and  fmall  are  the  Duodenum ,  the  Jejunum  and 
Ileum.  Thick  and  great  Guts  are  the  Crecum, 
Colon ,  and  I{eElum  ;  See  thofe  Words. 

INTESTINE  Motion  of  the  Parts  of  Fluids. 
Where  the  attra&ing  Corpufcles  of  any  Fluid  are 
Elaftick,  they  muft  neceflarily  produce  an  Intef- 
tine  Motion ;  and  this  greater  or  leffer,  according 
to  the  Degrees  of  their  Elafticity  and  attractive 


INTRENCHMEN'FS,  are  all  forts  of  Works 

made  to  Fornfie  any  Poft  againft  an  Enemy  • 
1  here  is  ufually  a  Ditch  with  a  Parapet  or  Rnu/c 
of  Fafcines  loaded  with  Earth,  Gabions  Sand 
Bags,  or  Hogfheads  filled  with  Earth  to  cover  the 
Men  from  the  Fire. 

INVADIATIONES,  was  a  Term  formerly 
u fed-in  the  Law,  for  Mortgages  and  Pledges:  And 
fo  Invadiare ,  was  to  Mortgage  Land. 

INVENTION,  in  Painting,  Sculpture, 
is  the  Art  of  finding  out  proper  Objects  for  a  PL 
cture,  by  the  help  of  Hiftory  or  ancient  Fa! 

bles,  &c. 

INVENTIONES,  was  the  Term  formerlyfor 
what  is  now  call’d  Treafure-Trove,  vi%.  Money  or 
Goods  found  by  any  Perfon,  and  not  challeng’d 
by  any  Owner  :  Which  therefore  by  Common 
Law  was  due  to  theKing  (whence  that  old  Rhyme 
ufed  to  this  day  in  many  Countries  by  the  Chil¬ 
dren,  tVho  has  loft  ?  I  have  found, 

In  the  King's  Holy  Ground .) 

And  King  Edw.  I.  we  find,  granted  to  the  Barons 
of  the  Ports ,  Inventions  fuas  f  er  Mare  &  Ter - 
ras,  &c. 

INVERSE  Method  of  Fluxions,  is  the  Method 
of  finding  the  Flowing  Quantity  from  the  Fluxion 
given  j  and  is  the  fame  with  what  the  Foreign 
Mathematicians  call  the  Calculus  Integrals :  On 
which  Subject  there  is  a  Treatife  publifh’d  ’in 
French  by  Mr  .Carre,  A.D.  1700.  Printed  at  Paris. 

Some  call  it  Sumniatory  Arithmetic 4  j  and  the 
Reafon  and  Foundation  of  it  Mr.  Hayes  fhews  in 
his  Book  of  Fluxions. 

He  had,  in  Prop.  2.  of  his  Fourth  Section,  been 
hewing  how  to  Inveftigate  the  Area  s  of  Hyperbo- 
li-Form  Figures ;  And  in  Cor.  3.  of  that  Propofition , 
le  fhews  that  ns  manifeft  ,  That  any  Parabo¬ 
la,  or  the  Complement  of  any  Parabola,  to 
the  circumfcribed  Parallelogram ;  or  an  Hy¬ 
perbola  being  given ;  and  fuppofing  the  Ordinate 
"See  Fig.  2.  annex'd )  PM=y  ;  the  AbfcifTa 
AP  =  PK—  O  D  —  b;  the  Axis  0  A  —  c: 
That  all  the  P  If,  orb's,  are  :  To  all  the  PM, 
or/s  : :  As  m  1  :  Is  to  m. 

And  if  it  be  required  to  find  what  Proportion 
all  the  b's  advanced  to  any  Power  n,  has  to  all 
the^  s  advanced  to  the  fame  Powej  n,  it  may  be 
thus  Inveftigated. 

Suppofe  the  new  Curve  N  G  to  be  deferibed, 
b  that  PN  be  always  equal  or  proportional  to 

PM  I  cry  ,  then  it  is  manifeft  that  the  Sum  of 


Forces. 

For  two  Elaftick  Particles,  after  meeting,  will 
fly  from  one  another  ( abftracfting  from  the  Refi¬ 
ll  ance  of  the  Medium)  with  the  fame  Degree  of 
Velocity  that  they  met  together  with.  (See  Ela¬ 
fticity.)  But  when  in  leaping  back  from  one  a- 
nother  they  approach  other  Particles,  their  Velo¬ 
city  will  be  encrealpd. 


all  the>”  is  equal  to  the  Sum  of  all  the  P  N,  or 
to  the  Curvilineeal  Space  O  AGN:  And  becaufe 

/‘is  always  equal  or  proportional  to  P  N,  and 
PN  becomes  equal  to  O  G,  at  the  fame  time 

that 


i  N  V 


4 


I  N  V 


that  /"becomes  equal  to  b  —  O  D  j  ;  Vis  like- 

n  0 

wife  manifeft,  that  the  Sum  of  all  the  b  is  equal 
or  proportional  to  the  Sum  of  all  the  0  G,  or  the 
Parallelogram  AO  G  I G  Whence  it  appears, 


,  n  i  '  t 

that  to  inveftigatc  the  Proportion  of  all  the  y  to 

all  the  b”  is  the  fame  thing  as  to  investigate  the 
Proportion  of  the  Curvilineal  Space  A  O  G  N  to 
the  Parallelogram  A  0  G  K,  Which  may  be  done 


I 


* ...  ...  .  *.  .  —  •  «  •  v  .  : 

thus :  In  Paraboloids  and  Hyperboloids,  the  Ge¬ 
neral  Equation  expreiling  the  Nature  ol  fuch 

Curves  is/”  -  at,  and  confequently  /  =  *”*• 

...  n 

yyi 

Nowfuppofe/  —  then  ^  x  ,  and  ^  _ 

/  which  is  an  Equation,  exprcifing  the  Nature 
of  "a  Paraboliform,  or  Hyperboliform  Curve. 

Let  the  faid  Curve  be  AJ$G,  land  A  P  —  x, 
AO  ~  c ,  PN  =  $,  and  O  G  =  d.  Then 

(Hves,  SeS.  3.  Art.  90.)  - . =t .  :  -  : :  (m  z±  n 

:  m)  all  the  d  :  To  all  the  And  becaufe  *  was 
put  equal  to/”,  therefore  when  ^  or  PN becomes 
O  G  or  d,  then/”  becomes  b  j  and  confequently 
d  is  =  b  5  therefore  m=tn:  m  : :  S  :  b  :  S 

n 

‘  Zy  * 

Hence  fte  may  eafily  deduce  the  6\  Prop.  Arith. 
Inhnit.  fir  ft  difeovered  by  the  Learned  Dr.  Wallis. 

"» */ ?  *  *  v*  V  "  •  .  -  U )  • 

CONSECTA^T  I. 


j 


*  •*  <•  -  '  ••  •  ■  f.'V  .. .  •  •  v 

»  « 

(becaufe  *==/*  --  xm  ,  and  confequently,  x"* 
feprefents  /”  in  the  Dimenfion  requir’d)  increas'd 

n  ,  .» 

by  "Unity  \ \  fo  are  all  the  /  to  all  the  b  . 


cons  ect  a^t  IL 

2.  Hitherto  we  have  found  the  Proportion  of 

•  1  .  I  , 

all  the  /”,  or  ( multiplying  both  by  the  Fluxion 

x)yn  x  to  all  the  b”  x ,  their  abfolute  Value 
may  be  found  thus  :  It  was  by  the  preceding 

t  •  m 

Corollary ,  m  :  m  n  : :  all  the  %  x  :  all  the  d  x  j 
that  is,  fo  is  the  Space  AO  G  N,  to  the  Re&an- 

m  d  C 

gleAOGK-dc;  Therefore  -  -  =  all  the 


%  x  ~  S  :  /”  x*  (  becaufe  3  — /  But  b  zzd: 


Therefore  S  :j  x  — 


i 


n  d  c 


m 


m 


* 1 

i  c  b 


n 


m-vri 


m  -+  n 


i  — +■ 


n 


rri 


i.  For  we  found  before  \  —  xm  ,  and  it  is 
alfo  m  :  m  n  i:  i  li  -\r  :  •  y  :  b  •  In 

Trl 

n  » 

the  DrieEl  Series ,  and  i  •  i  —  —  •  •  all  the  /  .  all 

fn 

the  bn.  In  the  Negative  Series.  Whence  it  is  e- 
vident,  that  if  the  Exponent  of  the  Power  of  the 
intercepted  Diameter  x,  be  taken  for  the  Index 
of  the  Series,  it  will  be  as  i  is  to  the  Power  of 
'  the  intercepted  Diameter  or  Index  of  she  Series 
Vol.  II. 


C  ONS  ECT  A^r  III; 

•  \  ,  .  .  ..  ,  „  , 

r  y  . 

■  «*  .  * 

_ n  _  _ 

3  .  And  if  we  fuppofe  the  Index  -t-  ~  - - *•  lb 

.  .A  I  f  ^  * 

un 

n  .  j  cp  i 

then  the  Value  of  all  the  y  x  is=  — — —  »  an<? 

I  — h  [*- 

again,  If  in  the  place  of&  we  fubftitute  c  (be- 

i_  » 

caufe/  =  x  m  ,  that  is,  when,/  beedtaes  =  b} 

Uuu  2 


J. 
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I  N  V 


and 


-i  __\ 

m  ,n  _  ~h  u  I 

x  zzz  c,  c  —  b  —  c  / 


we  (hall  have 


« 


i  ^  * 


all  the  y  x  —  ■ 


CONSECTAK^r  IV. 


4°  Hence  Mercator's  Lem.  Prof.  1 6.  Logarithm 
tnotcchn.  may  be  deduced,  upon  which  the  Lear- 
ned  Dr.  Gregorys  Geometrical  Exercife  chiefly  de¬ 
fends.  For  becaufe  all  they  x  are  =  all  the 
it  is  evident,  that  (reje&ing the  invaria- 

ble  Quantities,  if  there  be  any )  all  the  .*  * 


__  .  —  (  by  putting  the  greateft  x  —  c  ) 

I  L  l~  ^ 

I  -  fX 


- -  Whence  we  have  the  Demonftration  of 

the  Fundamental  Rule  in  Summatory Arithme¬ 
tic^  to  find  the  Flowing  Quantity  of  a  given 
Fluxion. 


CON  SECT  A^T  V. 

5  °.  F.or  inftance,  if^he  Right  Line  AO  —  c  be 

divided  into  an  infinite  Number  of  x,  the  Sum  of 
all  the  Redangles  contain’d  under  any  Power  of 

the  Abfciffa  x,  and  all  the  x  refpedively ,  that 
is  the  Sum  of  all  th  e  x~*  Mx,  or  the  Flowing  Quan¬ 
tity  whereof  x'*'  ^  x  is  the  Fluxion,  is  equal  to 

l  ~¥  /U  ~  JU  - 4-  X 

f - — r=  — : - —  to  the  Power  of  x  in- 

I  — t-  — t-  y.  Hr  I 

creafed  by  Unity,  and  divided  by  the  new  Ex¬ 
ponent  :  And  feeing  the  Thread  of  my  Difcourfe 
has  led  me  on  to  this  Head,  I  fhall  infift  more  at 
large  on  the  fame  in  the  next. 

PROP.  I. 

To  find  the  Flowing  Quantity  of  any  Fluxion. 

The  Summing  up  of  Infinites,  or  finding  the 
Sum  of  all  the  Fluxions  of  an  unknown  Quantity, 
or  the  finding  the  Flowing  Quantity  from  its 
Fluxion  given,  is  not  lefs  difficult  in  many  Cafes, 
than  the  Reverfe  is  eafie.  I  fhall  begin  with  the 
eafieft  Examples,  and  proceed  gradually  to  thofe 
that  are  more  intricate  and  difficult. 

Example  I. 

' . '  * 

Let  it  be  required  to  find  the  Flowing  Quanti¬ 
ty  of  this  Fluxion  a'a  x,  or  a  a  x°  x  ;  to  the  In¬ 
dex  of  the  Flowing  Quantity  add  i,  and  then  we 

have  aax°  1  x  ;  divide  this  by  the  Fluxionary 

Letter  x,  and  by  the  new  Index  o  4-  i,  or  i, 
the  Quotient  a  ax  is  the  Flowing  Quantity  of  the 
given  Fluxion. 


Example  II. 

Let  it  be  required  to  find  the  Flowing  Quanti- 

ty  of  ayx  +  axy;  the  Flowing  Quantity  of 

the  firft  Member  at  is  =  axy  ;  and  that  of  the 

fecond Member  axy  is  =  axy  :  Whence  it  is 

plain,  that  the  Flowing  Quantity  of  ay  x  -Fax} 
is  —  a  xy. 

*  I 

Example  III. 

Let  it  be  required  to  find  the  Flowing  Quan¬ 
tity  of  3  xxx  ;  increafe  the  Index  of  the  Flow* 

• 

ing  Quantity  x  by  i,  and  then  we  have  3*J  x, 
which  divide  by  the  new  Index  3,  and  by  the 

Fluxionary  Letter  x ,  then  the  Quotient  rr 

3  x}  x 

- .  •=  x*  is  the  Flowing  Quantity  of  the 

3  X  a: 

given  Fluxion. 

And  UniverfaHy  ; 

If  it  be  requir’d  to  find  the  Flowing  Quantity 
of  m  x™  1  x,  increafe  the  Index  of  the  Flow¬ 
ing  Quantity  x  by  1,  and  then  we  have  mx*  x, 
which  divide  by  the  new  Index  m ,  and  by  the 

Fluxionary  Letter  x ,  and  there  will  arife  x  for 
the  Flowing  Quantity  requir’d. 


Example  IV. 

Let  it  be  requir’d  to  find  the  Flowing  Quan- 
a  x 

ity  of  —  ;  the  Fluxion  (Hayes,  Art.  16.)  exprefs’d 


by  the  other  way  of  Notation,  is  a  x  2x,  and 
;he  Flowing  Quantity  thereof  is  —  a  x  ~~ 1 

—  - Thus  the  Flowing  Quantity  of 


a  x  x 


a  x 


ax 


x  is  —  1  ax*. 


.A. 


Example  V. 

Let  it  be  required  to  find  the  Flowing  Quan- 
♦ 

tity  of  \  -  —  —  3  x  4  x.  To  the  Index  of 

the  Power  of  the  Flowing  Quantity  add  1,  and 
divide  by  the  new  Exponent,  and  by  at,  the  Quo¬ 
tient  is  —  5  -  =  the  Flowing  Quan- 

.  .  -a  ** 

tity  required. 

fr 

Example  VI. 

Let  it  be  required  to  find  the  Flowing  Quan¬ 
tity  of.*-—  ;  this  Fluxion  may  be  exprefs’d  thus, 
Vrx  .  . 

r 


1  N  V 


I  N  V 


i  ?  •  *  m 

r  ~~  *  x  x r  x,  and  then  the  Flowing  Quantity 

->  i-r 

_ i  J  2.  -/ 

thereof  is  j  r  1  x r  •  'v 

Example  VII. 

•  • 

The  Flowing  Quantity  of  x  >J  2  r  x,  ot  x  x 
i  r T?  is  }  xTr  |r  Ji/zr  x  xx,  and  the  Flow¬ 

ing  Quantity  of  x  V  2r  x  —  x  x  is  found  by  re¬ 
ducing  2  r  x  —  x  xl 2  to  an  infinite  Series,  and 

jnultiplying  the  fame  by  x ,  and  then  finding  the 
Flowing  Quantity  of  every  Term. 

Example  VIII. 

To  find  the  Fluent  of  ax  \  a  x  a  a.  In  fuch 
Cafes  where  the  Fluxion  is  aflfe&ed  with  a  Vin¬ 
culum,  we  muft  confider  whether  the  Fluxiona 
Quantity,  (landing  before  the  Radical  Sign ,  oe 
the  Fluxion  of  the  Simple  or  Compound  Qua  ci¬ 
ty  under  the - Vinculum,  for  in  fuch  Gales 

the  Fluent  may  be  found  by  the  General  Rule. 

Thus  in  this  Example  I  obferve,  that  ax  is  the 

Fluxion  o  fax  — a  a,  and  therefore  the  Fluent  of 

ax\/ax  —  aa\  oraxxax —  aa\ 1  is F  X  ax  - adV 

zax — 2  a  a  - — 

—  - J a  x —  an, 

a 

•  • 

^  r  x  —  xx 

In  like  manner  the  Fluent  of  — l  j  or 


( by  fubftitution) 


b  x  x 


a 


:  b  XX 

Quantity  is  —  (  puttings 


And  the  Flowing 

_  bx  \  xy 
a  s  r  i 


2  r  x  —  x  X‘ 


rx  —  XX  X  2YX 
1 1 


■xx\  r  or  z  rx  —  2xxx\ 

X  rx  —  x  xl7  will  be  found  (if  to  the  Exponent 

. _ i.  we  add  i,  and  divide  by  the  new  Exponent 

•  • 

*,  and  by  the  Fluxionary  Quantity  2  rx—  2  xx) 
to  be  2  r  x  — xx. 

Thefe  Rules  may  be  demonfirated  by  InduRion 
alfo  }  and  becaufe  that  Method ,  by  particular  In - 
fiances  may  ferve  to  give  the  Reader  a  clearer  Notion 
of  Summatory  Arithmetick,  1  fhall  explain  the 
fame  in  the  following  Examples. 

1.  In  the  Rectangular  Triangle  AB  C:  Sup- 

pofe  AB  —  a,  BC  —  b,  A  P  —  x,  P p  =  x, 
P  M—y  ;  then  the  Equation  of  the  Triangle  is 


it  remains  to  be  proved  that  theSum  of  all  thej-  a:  is 
x  y 

2 

Compleat  the  Parallelogram  AB  CD,  then  it 
is  evident  that  the  Triangle  ABC  is  equal  to  the 

Sum  of  all  the  y  x,  and  the  Triangle  ADC  is  e- 

qual  to  the  Sum  of  all  the  xy.  But  both  thefe  Tri¬ 
angles  are  equal  to  the  ParalJelogr  am,  and  each  is 
equal  to  i  the  Parallelogram,  and  the  Parallelo¬ 
gram  is  equal  to  xy  ;  therefore  all  they  x  = 
x  y 

—  Triangle  ABC. 

1.  Let  A  M  B  be  a  Parabola,  A  P  - -  x,  PM 
—  y,  the  Parameter  —  1,  then  the  Equation  of 


the  Curve  is  xm  —  y,  and  the  Fluxion  of  the 


T 

m 


Parabolick  Space  ,  vi%.  M  p  —  y  x  =  x"'  x. 
Now  it  is  evident,  that  the  Sum  of  all  thofe  Pa¬ 
rallelograms  is  equal  to  the  Parabolick  Space 


r_ 

AM  B  D.  And  the  Flowing  Quantity  of  xm  x 


m 


is 


L 

=  (  putting  y  for 


Xm) 


m 


xy. 


y  —  and  the  infinitely  little  Parallelogram 
Mp  =  to  the  Fluxion  of  the  Triangle,  is  —  yx 


m  +  1  '  *  m- hi 

which  we  muft  prove  to  be  equal  to  the  Sum  of 
all  the  y  x. 

Compleat  the  Parallelogram  A  D  BC,  then  it 
is  manifeft  that  the  Space  A  MB  D  is  equal  to 

all  the.?  x,  and  the  Space  AM  BC  is  equal  to  all 

the  x y.  But  by  the  Method  of  Tangents  it  is,' 
•  •  •  • 
y  :  x  ::  y  :  t ,  and  ty  —yx,  and  in  the  Para- 

•  • 

bola  t  —  m  x',  ergoy  x  ~  m  xy. 


Whence 


And  — 
m 


Adding  1  to  each  fide  7  1 
of  the  Equation 


Sm 


_mx  y 

—  v" , 

J  X 
xy  ; 

—  •  f 

yx 

_  JL>  .  - 

—  *T*  l  S 
y  x 


j 

'  j 

f 


r  .  s* 


.  m~\-  1  xy  ■+•  y  x 

That  is - - -  * 

m 


I.  j  V: 


y  x 


a 


Wlfence 


\ 


V, 


]  N  V 


1  N  V 


Whence 

tn  :  m  -f-  i  : :  ;x:  x  y  -1-  •*  ; 

And  confequently, 

tn  :  m t  S  :yx  :  S  :  xy  4-  S  :  y  x  ; 

But 

5  :  xy-\- S  : y  x~  xy. 
Therefore 

tn  ;  tii  “I-  i  S  i  y  x  .  x y  y 
And  confequently 
m 


r  - - ,  .tn  ..  rn  m  —  i 

fore  a  -v  *\  is  — '  a  -V  m  a  x  ^ . 

x  1  -|-  m  k 


m  x 


tn  —  i  m—2  .  .  tn--  i 


x  a 


tn  —  z 

-  x  — . 


»M  I 


x  X  y  ~  s  :  y  X.  Q.  E.  D. 


the  Examples  I  have  produced,  there 
are  others  which  occur ,  to  which  thefe  Rules  cannot 
he  immediately  applied  ;  and  that  the  Reader  m  y 
not  be  at  too  great  a  lofs  in  fuch  Cafes,  II  a  en 
deavour  to  ajfijl  him  inthat  Particular.  But  pr  , 
It  will  be  neceffary  to  premife  this 

LEMMA. 

If  a  Binominal  be  to  be  rais’d  to  any  Power,  g  v. 
m,  ( which  reprefents  any  Number,  Whole  or 
Broken,  Pofitive  or  Negative)  then  the  Vncice  or 
Numbers  prefix’d  to  the  feveral  Terms  are,  i  x 


m 


m 


m 


m 


i  x 


i  x 


m  —  i  tn  - 

X - x  — — 

Z  3 


X,  &c.  rcfpe&ively. 


And  if  P  -\-  P  Q.  reprefent  the  Quantity  to  be 
raifed  to  the  Given  Power ;  P  the  firft  Term 
and  S»the  reft,  divided  by  that  firft  Term,  and 

—  the  Exponent  of  that  Root  or  Dimenfion, 

Then 

A  B 


m 


in 


m 


p  4-  P  &]  *  =  P  n  -4-  “  A 

C  D 


2  n 


3  n 


For  inftance,  if  it  be  required  to  Extradt  the 
Square  Root  of  r  r  — -  x  x  ;  that  is,  to  raffe  (the 
Word  raife  being  ufed  indifferently  for  involving 
or  evolving  any  Binominal)  the  Binominal  rr  xx  j 
to  the  Power  or  Dimenfion,  whofe  Exponent  is 

i.,  then  P  —  r  r,  - ,  m  ~  i ,  and  w— 2 ; 


rr 


and  confequently,  rr  —  x  x\*  —r  — 


XX  x 4 
2  r  8  r* 


r  6 


-  1 128  r7 

Let  it  be  required  to  raife  the  Binominal  a  4-  x 
to  the  Power  whofe  Exponent  is  m,  or  let  m  be 
the  Index  of  the  Root  of  the  Binominal,  which 

is  to  be  extracted.  Then,  P  -  a,  fi.= 


X 

a 


rnd  -  =  (»  in  ibis  Cafe  feeing  =  i)  m  j  there- 


—  n 


~  x  3 

m  . —  3  m  - —  i  tn  2  m  - o 

a  '  x  1  m  x  — - -  x  - — — —  x  i 

1  3  4 

a”  +  x4y  &c. 

By  the  feme  Method  any  Trinomial,  Quadrino- 
mial  &c.  or  Infinito-nomial  may  be  raifed  to  any 
Given  Power,  v.  g.  To  raife  th e  Infimro-ncminal 
a  H-  b  %  4-  c  tf1  -f-  -\  ,  ©c.  to  the  Power, 

whofe  Exponent  is  m  :  In  the  preceding  Bi-ncmi- 
nal  Theorem, 

Inftead  of  x  put  h\- 1  c  ,l3c\  T,and in- 

fteadofa'-1  fubftitute  b^-\-  c^-A-  d ~3,  &c. ;  Then 
it  ismanifeft  that  a  4-  b  c  4-  d^\  (Sic.™  is— 


rn  ni- - 1  ■  ^  1- -1  — T  — —  X 

a  -\-ma  x^-|  c^1- 1  djf,  I3c.\  u-  tn  x 

— - - a  xb^-\  C7f-\~d^,&c.  1  4-  m  x 

m—i^m—i  m~  3  - - 3 

Jxix  +  cx>+^',g(.| 

Z  j 

rn  —  1  m  —  2  m  —  3  m  —  \ 
-1-  m  x  -  x  —  X  -  x  a 

2  3  4 


m — I 


X  b  %  -i -E,  &c. 

Example  I. 

Let  it  be  required  to  find  the  Flowing  Quan¬ 
tity  of  this  Fluxion  xyVr — xx.Reducey'rr  —  xx 
to-  an  ( Hayes's  Art.  93.  )  Infinite  Series,  and  then 

T  XX  X 4  X* 


(7*-xxl  is  =  r 


—  ^-7  -  — ,  &c.  And  confequently  ,  x 


zr  8  r3 


1 6  r1 


Xz  X  X*  X  x*x 


- ,  . 

yrr  —  **is  =  rx  — - 0  -  .  , 

2  r  8  rl  16 

•  1 

5  x 


^  — ,&c.  And  finding  the  Flowing  Quan¬ 
tity  of  every  Term  of  this  Series,  then  the  Sum 


*3 


•  ~  ”  —  ^  ^ 
of  all  the  x  Jr  r — ^aris=:r^ —  ■  —  — ■  7 

6r  40  r3 

x7  5  x9 

— - 7  ■ - -  — ,  C vc.  O.  E.  I. 

112  r r  1 1 52  r7  ^ 

Example  II. 

1  v  #  ♦  * 

It  is  required  to  find  the  Flowing  Quantity  of 
.  It  is  evident  from  the  (Hayes's  Art.  1 6.) 


rr  x 


r  -  x 


Notation  of  Powers,  that 


r  r 


T  -f  X 


is  =  rr  X 


_j_  #  But  r  x\  is  —  (Hayes  s  Art. 


93->-‘-iT  +  Tr-Tr-+>^  And 

.  -  •  confequcnt^ 


4  >  . 


1  N  V 


I  N  V 


confequ^ntly 


?■  r 


r  -*r  x 


_ . —  i 

or  r  r  x  r  -I-  x\  is  =  r 


—  x -V- —  - -W  and  — j— *  is  = 

r  ra  r  -C* 

•  • 

•  •  x2  %  JC 

r  x  —  xx  -p-  —  - - ~r~  -T,  &c.  and  the 

.  .  rrje  .  ,  xx 

Flowing  Quantity  of  1S  —  r  x - - —  H" 


— — 1  ,  ££c.  Q^  E.  I. 


3  r  4  r 

•  k  t. 

SCHOLIVM . 

And  if  we  divide  the  Series  ( Examp.  i.)  by 

— reduced  to  an  infinite  Series,  and 
multiply  the  Divifor  by  the  Quotient,  we  fhall 
x*  x1  5  x7 

have  r  x  ^  r  ^ort  mp  ii52r7 

32  xT 


2  X 


— — ■  3C  -4-  + 


120  r 4’ 


&c.r\ 


■xx 


And  in  General,  If  the  Given  Fluxion  copfifts 
of  Univerfai  Exponents  and  Coefficients,  reduce 
the  Part  under  the  Vinculum  to  an  infinite  Series, 
which  multiply  by  the  Part  before  the  Vinculum , 
and  find  the  Flowing  Quantity  of  every  Term  3 
laftly,  divide  this  laft  Series  or  the  Fluent  by  the 
Part  under  the  Radical  Sign  affe&ed,  with  any 
the  molt  convenient  Exponent,  and  multiply  the 
faid  Part  under  the  faid  Exponent  by  the  faid 
Quotient,  fo  fhall  you  have  a  Series  expreffing 
the  Fluent  of  the  Given  Fluxion,  and  readily 
(hewing  when  and  whither  the  Series  confifts  of 
a  finite  Number  of  Terms  or  not. 

*■  -i  -  *  ^  '  \ 

The  Fluent  of  a  Fluxion  involving  Surd  Quanti¬ 
ties,  may  be  inveftigated  after  another  manner, 
■which  is  fometimes  preferable  by  much  to  the  former : 
The  Principles  of  this  Method  are, 

1 .  Reduce  the  Given  Fluxion  to  its  fimpleft 
Terms. 

2.  AfTume  a  new  Equation  adfedted  with  in- 
determined  Coefficients  ;  fo  that  reducing  the 
fame  to  Fluxions,  the  Terms  of  this  r^ay  be  com¬ 
pared  with  thofe  of  the  Given  Fluxion,  in  order 
to  determine  the  unknown  Coefficients. 

3.  Having  determined  the  aflumed  Coeffici¬ 
ents,  fubftitute  their  rcfpedlive  Values  in  the  af- 
fumed  Equation,  and  you  have  the  Fluent  of  the 
Given  Fluxion. 


and  that  I  may  not  be  mif  underfood,  J  f  jail  begin 
with  fome  eafie  Examples. 

Example  I. 

Let  it  be  required  to  find  the  Fluent  of  a  x 
■fax — a  a,  the  Fluxion  reduced  to  its  fimpleft 

Terms,  is  a  x  x  ax— a  off.  Now  fuppofe  the 

_ _ _ jf 

Fluent  of  this  Fluxion  to  be  A  X  ax  —  4^]%then 
it  is  evident  that  the  Fluxion  of  this  Fluent  muft 
be  equal  to  the  Given  Fluxion,  A  e.  {  A  X  a  x  X 

ax  —  a  ay  is  — axxax  —  aa\\  Therefore  (di¬ 
viding  by  a  x  —a  af)  l  Ax  ax  =r  ax  ,  and./* 

—  ■*.  Having  thus  found  the  true  Value  of  the 
indeterminate  Coefficient  A  (vi%.  •?)  in  the  affum’d 
Equation,  fubftitute  the  fame  in  place  of  A,  and 

,  ,  - - - - a  z  a  X  —  z  a  a 

then  we  have  x  ax  —  a  ay  or  - - - - 

3  f 

\iax  —  a  a  equal  .to  the  Fluent  of  the  Given 
Fluxion. 

Example  II. 


•  #3 

To  find  the  Fluent  of  -----  thisFlu- 


V  2  rx 


XX 


Since  this  Method  deferves  the  Reader's  Confide - 
ration,  I  fhall  endeavour  fully  to  explain  the  fame  •> 


.  .  _  ■ — * 

xionis expreffed  thus,  rx  —  xx  X%rx—xx\  l, 

Suppofe  the  Fluent  thereof  tob  zAXzrx  —  x  x\^. 
Then  the  Fluxion  of  this  Quantity  is  \  A  * 1 


Zrx-zxxxzrx —  xx|  T  —  rx  —  xx  K 


— — .  I  }  t  9  .  s  • 

2  r  x  —  x  jc\  T :  Therefore  ~  AXz  rx  —  a*x 
•  • 

—  r  x  —  xx,  and  A  —  15  and  confequently7 
the  Fluent  of  the  Given  Fluxion  is  equal  to 


2  rx  —  xx\ 


Example  III. 


m 


To  find  the  Fluent  of d x  x  x  e-\-f  xn\  ,  Af* 

fume  an  Equation  with  indeterminate  Coeffici¬ 
ents,  fo  that  reducing  the  fame  to  Fluxions,  the 
Terms  thereof  may  be  compared  with  thofe  of 
the  Given  Fluxion.  Let  the  faid  Equation  be 

A d x-**'  +  £ d xr~2™  -A-Cdx  i*"*1- 


-m  1 


- ft*  1  i — - 

&c.  X  e  -4-  /V ‘I  —Sldxxxe  -]-/ x 

Then,  <*  ■ 


m 


r  — n  H-  I  X  A  d  x 

•m  H-  t 


r  • — n 


x  — r  —  2  n  — p-  1  xB  dx  2  ”  x  -l-  r  —  3  n  -1-  1  x  C  d  x 


- -  -+•  t  ' - m  ____ 

&c.xe-\-fxn I  -\-m  A-  1  Xe  +/  x"\  X  n  f  xn~  l  ’x  X  A  d  x 


C  d  x 


—  3  «  -H  I 


m 


,  i '$o .  r=  dx  x  x  e  4-  f  x  j  . 


?-m*M  _  ,  r  —  1  n  -Ar  1 

-\-Bdx  4- 


Whence; 


» 


•« — 


1  N  V 


1  N  V 


Whence,  fuppofing  —  —  m  -f  if  and  puttings  =  i. 


r  —  «  {-  |  x  A  d  x  -J-  r  —  2  w-f  i  ^  ^  *-J -  t  —  3  n  4-  I  X  C  dx 


n  p  I  ,  „  r  1^:  _  ,  -  r  —  n  I 

X  e  -I  /  -v  ,  4~  ~T  x  n  x  A  df  X  x  -j-  —  x  n  X  B  d  f  x 


1 /> 


r  I  • 

7 

1  —/> 


—  x«X  Cdfxr  2”,  (Sc. 


X  e -\- f  x i  =  d  xr  X  e  -\-fx 


n 


I 


)  —I 


n  I  P 


And  multiplying  each  Side  of  the  Equation  by/>x  e -\-  f  x  I  we  have  p  x  r  —  n  4-  1 


r  • —  n 


X  Ad  x  ~\  pXr  • —  2  n  4-  1  X  B  d  x  2  ”  4-  />  X  r  —  3  n  -J-  1  x  C  dx  ^  Gfc.  X  *  ~\~fx  | 

n  _  ~  ;•»  •  ■->'*)  . 

.  .  _ In t 

- \nxAdfxx~\~nXBdfx  -\-  n  X  C  d  f  x  ,  (3c.  =  d*X£4-/#|  X  p  X 

P '  ■  1 


e  4  / 


f* 


Which  being  order’d,  we  have 


P  Xr  —  n  4-  1  X  A  df  J  4  p  X  r  —  w-)-i  X  A  d  e 


- \-pX  r  —  2  n  4- J  XBde 

n  x  A  df)>xr  4  p  xr-2»  +  i  x  -B  />/“”-)-/>  x  r~ 3»4-*  xC^A* 
4-  nXBdf )  4-*  nxCdf 


r  ~~  2  tt 

(3  c. 


1  ’  ■  P 


f  ' 


r 


•  « I  f 

—  d  x  x  e  fx  I  X/X 


f—  1 


n\  P 

e  -f  fx  I  —  p  X  d  x  . 

From  which  Equation  the  unknown  Coefficient  B,  C,  (3  c.  may  be  determined  in  this 


manner  5 


.  1 


p  X  r  —  «  4-  1  X  A  d  f  -j  -  n  X  A  df  zz.  p  d 
And  Dividing  by  p  d , 


r  —  n  4-1  X  Af 4yX*  X  >4/  =  1 , 
Subftituting  w  -J-  1  for  — 


r  —  «  4.  1  x  A  f  ~\~  m  -4  1  x  nX  A  f  zzz  1. 

1 

Whence  yf  =. 


r  —  w4-ix/4-wj«4  «  x/  m  n  -i-  r  4-  1  xf 

Secondly, 


p  X  r  —  n  -f-  1  x  A  dc  -V  p  xr  —  2  «  -4  1  X  B  df-\-n  x  B  d  f—  o. 
And  by  Tranfpofition,  Divifion  and  Reftitution. 
r  —  zn-\-iXBf-\-mn-\~nxBfz=n  —  r  —  1  x  A  e. 


7J  n  —  r — 1  XAe  _  n  —  r — ixAe 

Whence  B  —  -  -  - . . — -  ■ —  -.-zz .  .  ~  -zz- —  • 

r  —  2  n  4"  i  X/  4~  m  n  4  n  x  f  m  n  -\-  r  —  n  4  xf 


•  /y  V  1 


In  like  manner, 


c  -  n  ” -Zrz1,*  J-L-  >  &*. 

mn  4-  r  —  i»-f  1  x / 

*  —  «  -4-  I 


Whence  it  is  evident  that  Ad  x 

- - -  m  —f.  1  4/ 

v  is  = 


r . —  2  «  -+•  1 


r. —  3  »  -4. 


x,  G?c. 


x  e  -H  /  -^ 


4~  B  d  x  4  f  ^ 

d  n  —  r  - —  1  x  e 


77J «  4~  r  -[  -  1  xf 


r— w-m 

x  x  4- 


X  - 


m  n  4-  r  4  1  xf  wjz>4'r”“»4-I  xf 


;;u 


X  X 


1  N  V 


I  N  V 


X  X 


1  n  -hi 


X  X 


r  —  n  -+•  i 


n  —  r  '  I  x  d 


X  ~ 


m  n  — J-  r  -\-  i  X  / 


1  n  —  r  —  i  x  dt 


mn  4-  r  —  2»-fi  x/ 


r  —  3  »  -4*  I  -  J  .  r  f‘ 

X  x  ,  (3c.  X  e  -\ -  J  x 


■m, 


mn  -\~r  —  n  - 1-  i  x  f 
- - - 

•zzS  :  dr  xX  e  f  x  \  ,  Q.  E.  I. 


In  which  it  may  be  obferved.  That  the  Expo¬ 
nents  of  the  Terms  of  the  Indeterminate  Series 
before  the  Radical  Sign,  may  be  taken  different 
from  thofe  above,  provided  that  the  Exponent  of 
the  firft  Term  be  not  lefs  than  r —  n  -h  i,  and 
that  the  following  Exponents  proceed  regularly  : 
That  the  Exponents  of  the  Terms  before  the 
Radical  Sign  may  be  continually  increafed  or  de- 
creafed  by  n  ;  for  in  either  Cafe  the  Terms  of 
the  Fluxion  of  this  affumed  Equation  will  be¬ 
come  Homologous  ro  thofe  of  the  given  Fluxion  : 
That  when  the  Exponents  increafe  regularly  by 
n,  the  Fluent  will  confift  of  a  finite  Number  of 
Y _ 1  _  j  Ml  r  yyi  yi  • 

Terms,  when  - ± - -  is  equal  to  a  pofi- 


n 


tive  whole  Number  :  And  that  when  the  Expo¬ 
nents  decreafe  regularly  by  n,  the  Fluent  will 


confift  of  a  finite  Number  of  Terms ,  when 

- is  equal  to  a  pofitive  whole  Number. 

n  < 

This  General  Theorem  may  eafily  be  applied 

to  find  the  Fluent  of  any  given  Fluxion  included 

r  . - 

in  the  General  one  dx  x  x  e  4-  f  x  j  .  ym  Gj 

To  find  the  Fluent  of  a  x  x  a  x  —  a  a  \r.  I  puc 
the  fame  equal  to  the  General  Fluxion,  vi 
- m 

d  x  x  X  e  -\-  f  x  |  • —  a  x  x  a  x  —  a  a\z. 

Then  d  —  a,,f  —  o,  f  —  a,  n~  r ,  m  ~ 
e  —  —  a  a ;  and  if  we  fubftitute  the  laid  parti¬ 
cular  Values  of  d ,  r,  /,  n,  m,  e  in  the  General 
Fluent,  we  fhall  have, 


m  n  -i~  t  i  xf 
d 


X  X 


n 


n  —  r  —  i  X  d  e 


n 


r  —  i  xde 


m  n  r  -f-  i  xf 
in  — 


x  x 


r  —  2  «  — h  i 


m  n  -\-  r  ~ 
—  I  xde 


n  ~y  I  X/ 

-  3  1 


mn  r  i  xf 
:m-h  i 


mn  -j-  r  —  n- 1-  i  xf 


e-ff  x 

Q.  E.  I. 


t  -T  i  X  a 


X  a; 


o  . —  I  — H  I 


X  ax  —  aa 


mn-\-r  —  in  -h  i  xf 

i-j-i 
2  i  _ _  2 


X  X 


,  (3c.  X 


—  j  x  a  x —  a 


i  V. 


S:  a  x  a  x  —  a  a. 


I  have  hitherto  explained  the  General  Methods  of 
finding  the  Fluent  cfifony  Fluxion  by  help  of  Series's, 
and  therefore  fa  aWot  farther  injijl  on  thefe  or  o - 
ther  Methods  invented  for  the  fame  Purpofe ,  but 
re  er  the  Reader  (  who  defires  to  have  a  fuller  Ac¬ 
count  of  them  )  to  a  late  Learned  Treatife,  writ  by 
that  Excellent  Analyst  G.  Cheyne,  M.  D.  and 
entitled  Fluxionum  Methodus  Inverfa. 

Since  the  Bufinefs  of  Infinite  Series  is  fometimes 
tedious  and  too  perplext,  fever al  other  particular 
Methods  have  been  invented  to  find  the  Flowing 
Quantity  of  a  Fluxion.  It  fhall  fuffi.ee,  in  this  place, 
to  give  the  Reader  an  Idea  of  them,  which  will  be¬ 
come  more  plain  and  familiar  by  feveral  other  Ex¬ 
amples ,  to  be  feen  in  their  proper  places, 

'  )  ‘  ■  •  v 

Example  I. 

Let  it  be  required  to  find  the  Flowing  Quan¬ 
tity  of  x  ^irx  —  xx.  On  the  Center  C,  with 


the  Radius  CB  r  r,  deferibe  the  Semi- circle 
A  MB,  and  fuppofe  A  P  cr:  x  :  then  is  P  B  ~ 

VoI.IL 


l  r  —  x,  and  M  P  —  i  rx  —  Xx,  and  P'p  zz 

x  ;  therefore  the  Fluxion  of  the  Area,  vi%.  the 

Parallelogram  M  p  is  —  x  \lzrx —  xx,  and 

confequently  the  Sum  of  all  the  x  firx —  xx, 
that  is,  the  Flowing  Quantity  of  the  given  Fluxi¬ 
on  is  equal  to  the  Semi-fegment  AMP. 

Example  II. 

Let  it  be  required  to  find  the  Flowing  Quan¬ 


tity  of 


r  xx 


Draw  the  Lines  A  M , 


2  ir  x  —  xx 
A  m,  infinitely  near  each  other,  M  P,  mp,  per¬ 
pendicular  to  the  Diameter  A  B,  and  M  /^per¬ 
pendicular  to  4m;  then  by  the  Property  of  the 

Circle  AM  -  irx,  andi^m  the  Fluxion 


r  x 


thereof  is  —  •  Now  becaufe  the  Triangles 

V  2  r  x  0 

A  P  M,  M\m,  are  ( the  Angles  AMP  and 
Mm  R  ftanding  on  equal  Arches  of  the  Circle) 

fimilar,  it  is  P  M  (  / irx~^xx) :  AP{x)::  R^m 

r  x  x 


rx 


firx 


:  M  If 


and 


f  2 r  x  x  f  irx  —  x  x 


confequently,  the  infinitely  little  Sector  M  AR^ 

r  x  x 


—  I-  A  R  x  M  R,  is 


=  to  the 


ly/zrx  —  xx 

given  Fluxion  ;  whence  it  is  evident  that  the  Seg- 

X  x  x  menc 
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rnent  AO  M  A  is  the  Flowing  Quantity  of  the 
given  Fluxion. 

Example  III. 

Let  it  be  required  to  find  the  Flowing  Quan¬ 
tity  of  this  Fluxion  x  x  x  z  zrx  —  xx.  On 


the  Center  C,  with  the  the  Radius  C  A  =  r,  de- 
fcribe  the  Circle  A^E  M,  and  fuppofe  —  x,Pp 

—  x,  P  F.  =r  zr —  x,  the  Circumference  AFEM 

zzz  c ;  then,  I  fay,  that  the  Sum  of  all  the  x  x 

X  z  \lzr  x  —  xx  is  = 


err 


Demonstration. 

Let  the  Circle  AFEM  be  the  Bafe  of  an  up¬ 
right  Cylinder,  and  the  Parallelogram  A  B  D  E 
the  Section  of  the  Cylinder  through  its  Axis, 
^  jB  the  Height  of  the  Cylinder,  is  equal  to 
/ i  E  the  Diameter  of  the  Bafe.  Draw  the  Dia¬ 
gonal  A  D ,  then  a  Plane  pafling  through  A  D, 
and  perpendicular  to  the  Plane  B  E ,  will  divide 
the  Cylinder  in  two  equal  parts,  and  cut  off  the 
Semi-quadrantal  Vngula  AD  E.  Now  the  Fluxi¬ 
on  of  this  Vngula  is  equal  to  the  Parallelogram 

Qjn,  multiplied  into  its  Height  P  Ifor  A  P  (be- 

• 

caufe  the  Angle  R  A  P  is  equal  to  45  °. ,)  —  x  x 

X  z  zr  x  —  xx  ■  and  confequently  the  Sum 

of  all  the  xx  x  z  zr  x  —  **  is  (when  AP  be¬ 
comes  equal  to  A  E,  or  x  —  zr)  equal  to  the 

r  r  c 

Semi-quadrantal  Vngula  A  D  E  — - .  Q.  E.  I. 

X 

And  thus  innumerable  Inflances  might  be  aft 
fignd,  to  afifift  us  in  finding  the  Flowing  Quantity 
of  any  Fluxion,  witho  ut  having  immediate  recourfie 
to  an  Infinite  Series. 

INVERSE  Method  of  Tangents,  is  the  Method 
of  finding  an  Equation  to  exprefs  the  Nature  of 
a  Curve  in  an  Equation,  exprels’d  in  the  near  eft 
Terms.  This  depends  on  the  Problem  of  finding 
the  Fluent  or  Flowing  Quantity ,  by  having  the 
Fluxion  given  (of  which  fee  the  Inverfe  Method 
of  Fluxions  above  given.  )  And  the  Art  of 
doing  it  Mr.  Hayes  (in  Fluxions ,p.  48.)lhews  after 
this  manner. 

At  Page  33  He  had  fhewn  how  to  deduce 
Univerfal  Rules  for  Drawing  Tangents  to  all  forts 
of  Geometrical  Curves,  when  the  given  Filiation 
exprejfes  the  Relation  between  the  Ordinate  and 


the  intercepted  Diameter :  And  therefore  he  ftates 
his  1 6th  Propofition  thus : 

An  Equation  expreffing  the  Value  of  the  Sub- 
tangent  of  any  Curve ,  in  the  neareSt  Terms  be - 
ing  given  :  5 Tk  required  to  find  the  Equation 
expreffing  the  Nature  of  the  Curve. 

i.  What  I  mean  by  the  neareft  Terms  will  be 
beft  explain’d  by  an  Example. 

Suppofe  PT  —  t,  A  P  —  x,  P  M  —y,  MT 
=  s  ,  and  let  the  Equation  exprefling  the  Na¬ 


ture  of  the  Curve  be^*  -\-  a  yy  —  x1  -4  bxx  ; 
Then  the  Sub-tangent  T  P  will  be  t  •=.  ( Hayes, 

37J  -4-2  ayy 


Sedt.  io.  Art.  6i.) 


Now  I  call 


3  xx  -f-  2  b  x 

thefe  Terms ,  expreffing  the  Value  of  the  Sub¬ 
tangent  the  neareft,  becaufe  they  immediately 
flow  from  the  Equation  of  the  Curve  :  But  if  this 
Value  of  the  Sub-tangent  be  changed,  by  apply¬ 
ing  the  Equation  of  the  Curve  ;  v.  g.  If  we  put 


3/  =  3  x3  -+-  3  bxx  — 


£ 


quently  t  — 


3  xy  -4  3  b  xx  —  ayy 
3  xx  -4  z  b  x 


and  confe- 
fuch  I  call 


Remote  Terms. 

Now  if  the  Value  of  the  Sub-tangent  be  ex- 
prefs’d  in  the  neareft  Terms,  the  Equation  of  the 
Curve  may  be  Inveftigated  in  this  manner. 

Let  the  Curve  (  Hayes,  Fig.  Art.  77.)  A  Mm 
be  deferibed,  and  draw  MT  to  touch  the  Curve 
in  M  j  then  fuppofe  the  Abfcilfa  A  P  z=z  x ;  the 

Ordinate  P  M  =  y,  P  p  —  x,  ftm  ~y;  then 
becaufe  the  Triangles  mfi^M,  MPTarefimi- 

lar  ;  therefore  wl((;):  RM  (x  )  : :  P  M  (y) 


:  PT 


_y  x 

■ - „  — -  , 

7 


Put  this  Value  of  the  Sub-tangent 


equal  to  its  Value  given  in  the  neareft  Terms  ; 
clear  the  Equation  of  the  Fractions,  and  find  the 
Flowing  Quantity  of  each  Term ;  fo  have  you 
the  Equation  of  the  Curve. 

Example  I. 

Let  it  be  required  to  find  the  Equation  of  the 
Curve  A  M  m,  the  Valuc  °f  the  Sub-tangent  P  F 

being  =  — .  The  Sub-tangent  PT  is  — 

°  3  r  r 

2  y  •  • 

y-r  —  { ex  Hyp.)  ~  ;  therefore  irryx  —  zyy, 

y  3ri  •  n 

•  • 

and  3  r  r  x  ~  zy*  y  -  And  fubftituting  x  for  x, 

unn 


I  N  U 
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and  7  for  y  :  3  r  r  x  □  2  77  and  (dividing  3  r  r  x 
by  1  the  Exponent  of  .r,  and  dividing  27'  by 
3  the  Exponent  of  7)  3  r  r  x  rr  -*7*,  and  9  r  rx 
rr  2  y' ,  which  divided  by  2, we  have*  r,r  x—y\ 
the  Equation  expreiTing  the  Nature  of  the  Curve 
A  Al  m. 

Example  II. 

Let  it  be  required  to  find  the  Property  of  the 
Curve  A  M  m,  the  Sub-tangent  P  T  beii  g  = 
2  yy 


The  Sub-tangent  P  T  is  = 


y  x  _ 


(by  Sup- 


pofition  ) - i 


•  fi  • 

and  therefore  7-7  xm  zyyy , 


and  r  x  =  277,  and  (fubfiiruting  a:  lor*,  indy 

fory)rxD  2  yy,  and  confequently  ('dividing  rx 
by  the  Exponent  of  *,  and  zy  y  by  2  the  Expo¬ 
nent  of  y  )  rx  —  yy,  which  ftiews  that  the 
Curve  A  Mm  is  a  Parabola. 

Example  III. 

Let  it  be  required  to  find  the  Property  of  the 

Curve  A  M  m,  the  Value  of  the  Sub-rangent 

3r  -yzbyy 
P  T  being  =  -x  +  1—- 

.  y_x _  3 yj -1-  zbyy 


The  Sub-tangent  P  T  is  —  —  = 


3  xx  -j-  %  a  x ' 


Therefore  ^xxx~\~iaxx —  3  y2  y  4-  2  byy, 

and  (putting  *for*,  and;'  for  y)  3  x*  A-zax1 * 
□  3  75 *  H-  x  by*? and  (dividing  every  Term  by 
the  Exponent  of  the  Flowing  Quantity  therein) 
x*  -\-a  xx  -  yl  -j-  b  y y  ;  which  Equation  ex- 
prefles  the  Nature  of  the  Curve  A  M  m. 

But  becaufe  this  Method  depends  on  that  Pro - 
blemy  to  find  the  Flowing  Quantity  of  any  Fluxi¬ 
ons,  with  which  the  Reader  is  yet  fuppofed  to  be 
unacquainted,  I  fhall  defift  from  profecuting  the 
fame  any  further  at  prefent,  and  content  my  felf 
to  deduce  the  Solution  of  the  prefent  Proportion 
from  the  (  Hayes ,  Art.  61.  )  fixth  preceding ;  this 
being  nothing  elfe  but  the  Rev  erf c  of  that. 

That  we  may  be  able  to  proceed  with  the 
greater  certainty  in  this  Enquiry,  it  will  be  ne- 
ceffiary  to  obferve  from  the  fore- cited  place. 

1  The  Sub-tangent  t  is  always  of  one  Di 
menfion,  and  is  exprefs’d  by  a  Fraction. 

2°.  When  the  Value  of  the  Sub-tangent  is 
expreffed  in  the  neareft  Terms,  then  the  Nu¬ 
merator  of  the  Fraction  confifts  only  of  thofe 
Terms  wherein  the  Ordinate  7,  (or  the  Tangent  /,) 
is  found. 

3°.  And  if  all  the  Terms  of  the  Equation  of 
the  Curve  be  fimple  Terms,  then  the  intercepted 
Diameter  *  never  occurs  in  the  Numerator,  nor 
the  Ordinate  7,  Tangent  .r,  or  Curve  in  the 
Denominator. 
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40.  But  if  the  Equation  ol  the  Curve  contain 
mix’d  Terms ,  then  both  x,  s  and  y  may  be 
found  in  both  parts  of  the  Fraction  •  but  with 
this  condition,  That  the  Fraction  being  reduced 
to  an  Equation,  and  all  the  Terms  ol  the  Equa¬ 
tion  being  brought  over  tO  one  fide,  and  every  e 
changed  into  x,  and  every  s  into  every  mix  d 
Term  will  be  found  as  oftenris  there  are  variable 
Quantities  in  the  fame.  And  the  Coefficients, 
or  prefixed  Numbers,  will  be  equal  or  propor¬ 
tional  to  the  refpedive  Exponents  of  the  Powers 
of  the  variable  Quantities. 

5  °.  Whence  it  follows,  that  the  Sighs  of  the 
Terms;  wherein  the  fame  variable  Quantities 
occur,  are  the  fame,  after  a  due  Divifion  by  the' 
prefix’d  Numbers  (or  rather  by  the  Exponents  of 
the  variable  Quantities.) 

Hence  to  refolve  the  Problem  concerning  the 

%  •  \  1 

t  H  , 

Inverfe  Method  of  Tangents. 

1  °.  Change  every  t  into  x,  and  every  s  intd 
%  (denoting  the  Curve  )  and  tranfpofe  all  the 
Terms  to  one  fide  of  the  Equation,  and  diligent¬ 
ly  obferve  whether  all  the  Terms  are  Simple,  or 
fome  Simple  and  others  Mixt. 

.2°;  If  all  the  Terms  be  Simple,  divide  every 
Term  by  the  Exponent  of  the  Intermediate  or 
Flowing  Quantity  in  the  fame  ;  fo  have  you  the 
Equation  expreiTing  the  Nature  of  the  Curve. 

3  ®.  And  if  there  be  any  mixt  Terms,  then  ob¬ 
ferve  (Hayes,  Sed.  4,  5.  Art.  78.)  And  let  every 
Term  containing  the  fame  variable  Quantities  be 
divided  by  the  Exponent  of  the  Power  to  which 
the  refpedive  Flowing  Quantities  are  advanced* 
lo  that  the  fame  Term  refult  from  every  fucbi 
Divifion,  and  be  as  often  found  in  the  Equation 
as  it  has  Flowing  Quantities. 

40.  Retain  only  one  of  thofe  mixt  Tefms  which 
occur  more  than  once  in  the  Equation,  and  ma¬ 
nage  the  other  fimple  Terms  according  to  Elayes t 
Sed.  2.  and  there  will  arife  an  Equation  expref* 
fing  the  Nature  of  the  Curve. 


Example  I. 


Suppofe  t 


V  -V  ay  y 


b  b  y 


then  (  by 


x  x  -1-  a  x  — |—  b  b  5 

Pule  1.)  changing  t  into  x,  and  tranfpofing  aH 
the  Tetms  to  one  fide  of  the  Equation,  we  have 
x5  -1-  a  x  x  b  b \  x  — yi  —  ay y  4-  b  b  7,  and 
becaufe  all  the  Terms  are  fimple  Terms,  there¬ 
fore  (2.)  j  x  ~hg  ax  x  -[-  bbx  —  l  yi  —  4  a  yy 
4-  bby  —  o,  which  is  an  Equation  expreiTing 
the  Nature  of  the  Curve,  as  was  required. 

Example  11 

Let  the  Value  of  the  Sub- tangent  be  t  — 
3/’  -f-  zayy  —  zxyy  —  Xxy  .  ,  , 

3  X  x  -f  2  x  y  yy  7 

(by  1.)  3  x*  -1-  27**  yy  x  —  3  7?  — 

-T  %xyy  -f  x  xy,  and  becaufe  we  have  the? 

X  x  x  2  m\at 


X 
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mixrTerms  zyxx  zndyxx,  alfoyyjqand  z yyx,e ach 
repeated  twice,  according  to  the  Number  of  the 
Flowing  Quantities ;  therefore  if  one  of  them  be 
divided  by  the  Exponent  of  *,  and  the  other  by 
the  Exponent  oi  y,  (3.)  there  will  arife  y  x  x 
Arfby  4.)  and  dividing  the  fimple  Terms 
by  the  Exponents  of  the  Flowing  Quantities  in 
each  refpedively,  the  Equation  exprefling  the 
Nature  of  the  Curve  will  b  zx^-\-yxx-Tyyx 
• — y 5  —  ay  y  o. 


Example  III. 

And  the  Method  is  the  fame  if  the  Curve  %  enter 
into  theValue  of  the  Sub-tangent,  v.g.  fuppofe  t~ 
6ay}%%  \  4  ay' ^s  a  ay4 — yxx^  -~^y  x  x\t[s 

2  y  x 

change  every  t  into  x,  and  every  s  into  and 
tranfpofe  all  the  Terms  over  to  the  fame  lide  of 
theEquation,and  then  we  have  2 yrf  xx  -(- yxxf 
— f-3 JV x  x  f’  —  6  ay’%  %  —  4  ay'3  —  any4. 

Wherein  the  Term^y  x  x%',  containing  three 
Flowing  Quantities,  is  found  thrice,  and  the 
Term  a  y3  3  ?,  containing  two,  is  found  twice  : 
And  becaufe  thofe  mixt  Terms  being  divided  by 
the  refpe&ive  Exponents  of  the  Powers  of  the 
Flowing  Quantities,  the  fame  Quotient  always 
refults  ;  it  is  plain  that  the  Value  of  the  Sub-tan¬ 
gent  is  given  in  the  neareft  Terms,  and  therefore 
the  Equation  expreffing  the  Nature  of  the  Curve 
will  be^*  x2 —  z  a  y'>  %  %  —  ~  a  ay4-  —  o  :  Or 
adding  any  determinate  Quantity  bb  5  y  *2 
—  2-  ay'  —  %a ay 4  -l  bb  ~  o. 

Hence  it  appears  that  a  determinate  Quantity 
may  be  added  to  the  Equation  of  the  Curve 
which  is  plain  from  the  direcft  Method  of  Tan¬ 
gents,  becaufe  then  when  we  Jnveftigate  the 
Value  of  the  Sub-tangent,  all  the  Terms  confiding 
of  invariable  Quantities  are  rejected  and  vanifh  ; 
and  this  is  fometimes  abfolutely  neceffary,  v.  g. 

t  — -  :  Then  we  have  z  x  x  -\- 

z  x  -\-y  1 

yx  -1-  xy ,  and  confequently  xx  -}-  xy  =  05 

and  becaufe  this  Equation  has  no  true  Root, 

therefore  we  muft  add  a  determinate  Quantity, 

and  then  the  Equation  of  the  Curve  may  be 

xx  -v  xy  -xx  bb. 

\ 

CO^OLLA^T. 

Hence,  if  the  Value  of  the  Subnormal  (Fig. 
Hayes,  Art.  82 .)  P  ^be  given,  the  Property  of 
the  Curve  may  be  found.  For  the  Triangles 
QM  P,  MT  P  are  fimilar ;  therefore  QP  :  P M 
::  P  M  :  PT  j  and  if  P  Q  be  =  q,  then  t  = 

— .  Whence  the  Equation  of  the  Curve  may 

eafily  be  (Hayes,  Art.  78,  79.)  found. 

The  Property  of  the  Curve  may  be  Inveftigated 
othcrwife,  thus:  The  Triangles  w  QJPM 

are  fimilar,  therefore  M  \  (*)  :  R  m  (y)  ::  PM 

(y)  •  P  £.  —  '7.y  >  anc*  putting  this  equal  to  the 

x 

Value  of  the  Subnormal  given,  the  Property  of 
the  Curve  may  be  (  Hayes,  Art.  77.)  found. 


\ 


Example. 

Suppofe  P  g,=  ;  then  is 7-/-  =  -± aJL 

2yy  x 

and  a  a  x  x  =  ly'  y  ;  and  (fubftituting  x  for  * 

• 

and  y  for  y)  a  a  x  x  □  2 y4  ;  therefore  (  dividing 
the  Terms  by  the  Exponents  of*  and  7  refpedive- 
ly)  \  aaxx  —  .iy4-.  Whence  ax  ~y 2 ,  which 
(hews  that  the  Curve  A  M  m  is  a  Parabola. 

INVEST  :  To  Invejl,  in  the  Law,  fignifies  to 
give  Poffeffion :  And  the  Adion  of  doing  this, 
which  is  attended  in  different  Places  with  diffe¬ 
rent  Ceremonies,  Forms  and  Cuftoms,  is  called 
INVESTITURE. 

INVOYCE,  12  Car.  2.  c.  34.  is  a  Particular 
of  the  Value,  Cuftom  and  Charges  of  any  Goods 
fent  by  a  Merchant  in  another  Man’s  Ship,  and 
Confign’d  to  a  Fador  or  Correfpondent  in  ano¬ 
ther  Country. 

JOBENT  Nails ,  are  a  fmalier  fort,  common¬ 
ly  ufed  to  nail  thin  Plates  of  Iron  to  Wood. 

JOINT-Twdwfj,  are  fuch  as  come  to ,  and 
hold  Lands  or  Tenements  by  one  Title  pro  Indi - 
vifo ,  or  without  Partition. 

Thefe  are  diftinguifh’d  from  Sole,  or  Several 
Tenants ,  from  Parceners ,  and  from  Tenants  in 
Common  :  And  anciently  they  were  called  Parti - 
cipes,  and  not  Heredes :  And  thefe  muft  joyntly 
Implead ,  and  joyntly  be  Impleaded  ;  which  proper¬ 
ty  is  common  to  them  and  to  Coparceners.  But 
Joint -Tenants  have  a  foie  Property  of  Survivorfhip, 
which  Coparceners  have  not  :  For  if  there  be  two 
or  three  Joint-Tenants,  and  one  hath  Iffue  and 
dies,  theh  he  or  thofe  Joint-Tenants  that  furvive, 
fhall  have  the  Whole  by  Survivorfhip. 

JOISTS,  in  Architecture,  are  fuch  Pieces  of 
Timber  as  are  framed  into  the  Girders  and  Sum¬ 
mers,  and  on  which  the  Boards  of  the  Floor  are 
laid. 

JOYNDER,  in  Law,  is  the  Coupling  or 
Joyning  of  two  Perfons  in  one  Adion  or  Suit  a- 
gainft  another. 

JOYSTS  :  See  JO'STS. 

IRON.  In  the  Foreft  of  Dean  in  Gloucejler- 
J hire  the  bcft  Iron  Oar  is  of  a  Bluifli  Colour, 
and  is  called  Brufh  Oar  :  But  this  being  melted 
alone  produces  a  Metal  very  fhort  and  brittle  : 
To  remedy  which  Inconvenience  they  make  uie 
of  Cynder,  which  is  found  in  great  Quantity 
where  any  old  Works  have  been  in  that  County: 
For  in  former  Times  their  Bellows  being  moved 
only  by  Hand,  their  Furnaces  produced  a  Fire 
much  lefs  intenfe,  than  thofe  they  now  employ  : 
So  that  formerly  they  melted  down  only  the  Prin¬ 
cipal  Part  of  the  Oar,  rcjeding  the  reft  as  ufelefs. 
This  Refufe  is  the  Cynder  ;  which  being  mingled 
with  the  Oai  in  a  due  Quantity,  gives  it  that  ex¬ 
cellent  Temper  of  Toughnefs,  for  which  this  Iron 
is  preferred  before  any  brought  from  Abord. 

The  Oar  is  firft  Calcined  in  Kilns,  like  ordi¬ 
nary  Lime- Kilns,  which  they  fillup  to  the  Top 
with  Coal  and  Oar,  SSS.  Then  putting  Fire  to 
the  Bottom,  they  let  it  burn  till  the  Coal  be 
wafted.  This  is  done  without  Fufion  of  the  Me¬ 
tal,  and  ferves  to  confume  the  more  droffy 
Part  of  the  Oar,  and  to  make  it  friable.  From 
hence  they  carry  it  to  the  Furnaces, which  are  built 
of  Brick  cr  Stone,  about  24  Foot  fquare  on  the 

Outfide, 
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Outfide,  and  near  3b  Foot  in  Height.  Within 
they  are  not  above  8  or  1  o  Foot  over  in  the  Mid¬ 
dle,  and  the  Top  and  Bottom  have  a  yet  narrower 
compafs  ;  fo  they  are  almoft  of  the  fhape  ot  an 
Egg.  Behind  the  Furnace  are  placed  two  very 
large  Pair  of  Bellows,  whole  Noles  meet  at  a 
little  Hole  near  the  Bottom.  1  hefe  are  compref- 
fed  together  by  certain  Buttons  placed  on  the  Axis 
of  a  very  large  Overjhot  Wised. 

The  Furnaces  are  at  firft  filled  with  Oar  and 
Cinder,  intermix’d  with  Fuel,  which  in  thele 
Works  is  always  of  Charcoal,  laying  them  hol¬ 
low  at  the  Bottom,  that  they  may  the  more  eafi- 
ly  take  Fire.  But  after  they  are  once  kindled  the 
Materials  run  together  into  a  hard  Cake  or  Lump, 
which  is  fuftain’d  by  the  Fafhion  of  the  Furnace - 
and  through  this  the  Metal,  as  it  melts,  trie  es 
down  into  the  Receivers,  where  there  isu.  1  ailage 
open,  by  which  they  clear  away  the  Scum  and 
Drofs.  Before  this  lies  a  great  Bed  of  Sand, where¬ 
in  they  make  Furrows  of  what  fafhion  they  pleale, 
into  which  they  let  their  Metal ;  which  is  made 
fo  very  fluent  by  the  Violence  of  the  Fire,  that 
it  continues  boiling  for  a  good  while.  The  Fur¬ 
naces  are  kept  at  work  Day  and  Night  for  many 
Months,  {till  fupplying  the  Wafte  of  the  Fuel  and 
other  Materials  with  frefh  pour’d  in  at  the  Top. 

From  thefe  Furnaces  they  bring  their  Sows  and 
Pigs  of  Iron  (as  they  call  them)  to  their  Forges. 
Thefe  Forges  are  of  two  forts,  tho’  {landing  toge¬ 
ther  under  the  fame  Roof I  And  one  they  call 
Finery,  the  other  their  Chafery.  Both  of  them  are 
on  Hearths,  on  which  they  place  great  Heaps  of 
Sea-Coal ,  and  behind  them  Bellows,  like  the  for¬ 
mer,  but  not  near  fo  large.  Into  their  Finery  they 
firft  put  the  Pigs  of  Iron ,  placing  three  or  four  of 
them  together  behind  the  Fire,  with  a  little  of 
one  End  thruft  into  it  ;  where  foftning  by  de¬ 
grees,  they  ftir  and  work  them  with  long  Bars  of  j 
Iron ,  ’till  the  Metal  runs  together  into  a  round  . 
Mafs  or  Lump  ;  which  they  call  an  Half  Bloom,  j 
This  they  take  out,  and  giving  it  a  few  Strokes  , 
with  their  Sledges,  they  carry  it  to  a  great  > 
weighty  Hammer,  raifed  by  the  Motion  of  a  Wa-  ] 
ter-Wheel ;  where  applying  it  dextroufly  to  the  j 
Blows,  they  prefently  beat  it  out  into  a  thick  fhort , 
Square  :  This  they  put  into  the  Finery  again  ; 
and  heating  it  red  hot  they  work  it  out  under  the  j 
fame  Hammer  till  it  comes  to  be  in  the  fhape  of  j 
a  Bar  in  the  Middle,  but  with  two  fquare  Knobs  j 
on  the  Ends.  Laft  of  all  they  give  it  other  Heats 
in  the  Cbafery ,  and  more  Workings  under  the 
Hammer,  till  they  have  brought  their  Iron  into 
Bars  of  fevcral  Shapes  and  Sizes.  If  they  omit 
any  one  Procefs,  it  will  be  fureto  want  fomething 
of  its  T oughnefs,  which  they  efteem  its  Perfection. 

For  the  Backs  of  Chimneys,  Hearths  of  Ovens, 
or  the  like,  they  take  the  melted  Metal  out  of  the 
Receivers  in  great  Ladles,  and  pour  it  into  Moulds 
of  fine  Sand  :  Plsilof.  Tranf.  N°.  137. 

At  Milthorpe  in  Lancajhire  they  have  feveral 
forts  of  Iron-Stone,  fome  of  it  making  Cold/hire - 
Iron  ;  that  is,  fuch  as  is  brittle  when  it  is  cold. 
Another  fort  makes  Bcdjhire,  which  is  fuch  as  is 
apt  to  break  if  it  be  hammer’d  when  ’tisof  a  dark 
Red  Heat  ;  and  therefore  they  are  never  melted 
down  but  in  Mixture,  and  fo  they  yield  an  indif¬ 
ferent  good  fort  of  Iron.  They  have  of  late  made 
it  much  better  than  before,  by  melting  the  Sow- 
"Metal  over  again,  as  likewife  by  uling  Turf  and 
Charcoal ;  whereas  formerly  the  Fuel  was  only 
Charcoal. 


They  firft  burn  the  Iron-Stone ,  and  then  for  e- 
very  feyenteen  Baskets  of  this  burnt  Stone  they 
put  in  one  of  Lime-Stone  unburnt ,  to  make  it 
melt  freely  and  caft  the  Cynder,  which  they  al¬ 
ways  take  off  from  the  melted  Iron,  before  they 

let  it  run.  ..  . 

The  Bottom  of  the  Furnace  is  about  two 
Yards  fquare,  and  fo  rifes  perpendicularly  fora 
Yard  or  more,  which  is  alfo  lined  within  with  a 
Wall  of  the  beft  Fire-Stone,  to  keep  off  the  Force 
of  the  Fire  from  the  Walls  of  the  Furnace.  The 
Bellows  which  are  very  large,  and  moved  by 
Water,  enter  about  the  middle  of  the  Focus :  The 
reft  of  theFurnace  is  raifed  above  this  fix  or  feven 
Yards  fyuar  e-wife,  but  tapering  j  fo  that  the  top 
Hole  w  here  they  throw  in  the  Mine  and  Fuei, 
is  but  half  a  Yard  fquare.  When  they  find  it  to 
have  fubfided  about  a  yard  and  quarter,  they  fill 
the  Furnace  again. 

Their  Forge  is  much  like  that  of  a  common 
Blackfmith’s,  about  one  yard  and  half  over,  and 
of  the  fame  heighr.  The  Hearth  is  all  of  Soxv~ 
Iron,  much  of  the  fhape  of  a  Broad-brim’d  Hat, 
with  the  Crown  downwards.  The  hollow  place 
they  fill  and  heap  up  with  Charcoal,  and  lay  the 
Oar  (firft  broken  into  pieces  as  big  as  a  Pigeon  s 
Egg)  all  round  about  the  Charcoal  on  the  flat 
Hearth,  to  bake  it,  as  it  were,  or  neal  it ;  thruft- 
ing  it  by  little  and  litt  e  into  the  Hollow,  and  keep 
blowing  for  twelve  Hours.  Then  they  pull  out  a 
Stopple  at  the  Bottom  of  the  Wall,  and  out  comes 
all  the  GlaJJie  Cynder,  being  very  liquid,  leaving 
the  Iron,  which  is  never  in  a  perfect  Fufion,  in  a 
Lump  at  the  Bottom  :  This  they  take  out  with 
great  Tongs,  and  turn  it  under  heavy  Hammers 
moved  by  Water,  which  at  the  fame  time  beat 
off,  or  rather  fqueeze  out  the  fluid  Scoria  or 
Drofs,  and  after  feveral  Heats  form  it  into  Bars. 
They  ufe  no  Lime-Stone,  or  any  thing  elfe  to 
promote  the  Flux.  Theo  get  about  100  Pound 
Weight  of  Metal  at  one  Melting,  out  of  about 
three  times  as  much  Oar. 

The  Iron  Mine  in  Sujfex  lies  from  four  Foot  deep 
to  forty  and  upwards.  There  are  feveral  forts  of 
Mine,  fome  hard,  fome  gentle,  fome  rich,  fome 
poor,  fome  fine,  fome  courfer.  The  Iron  Matters 
mix  different  forts  of  Mine  together,  otherwife  it 
will  not  melt  to  fo  good  an  Advantage. 

When  the  Mine  is  brought  in  they  take  Small- 
coal,  and  lay  a  Row  of  that  and  a  Row  of  Mine 
alternately,  S.  S.  S.  one  above  another  ;  and  fet- 
ting  the  Coals  on  Fire,  therewith  burn  the  Oar  : 
This  is  done  to  mollifie  it,  that  fo  it  may  be 
broken  in  fmall  pieces,  otherwife  it  would  not 
melt  in  the  Furnace,  but  come  away  whole  :  Nor 
muft  it  be  over-burnr,  for  then  it  will  loop ,  as 
they  call  it ;  that  is,  run  together  in  a  Mafs. 

After  it  is  burnt  ’ds  beat  into  fmall  pieces  with 
an  Iron  Sledge,  and  then  put  into  the  Furnace, 
which  is  before  charged  with  Coals,  on  the  Top 
of  which  it  is  caft,  where  it  melts  and  falls  down 
into  the  Health  in  about  twelve  Hours  more  or 
lefs,  and  then  ’tisrjin  into  a  Sow. 

This  Hearth  is  made  of  Sand-Stone,  as  alfo  its 
Sides  round  to  the  height  of  about  a  yard  ;  and 
then  the  reft  of  the  Furnace  is  lined  up  to  the  top 
with  Brick. 

When  they  begin  upon  a  new  Furnace,  they 
put  Fire  for  a  day  or  two  before  they  begin  to 
blow  :  Then  they  blow  gently,  and  increafe  by 
degrees,  till  they  come  to  the  heighrin  ten  Weeks 
or  more.  .  Every 
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Every  fix  days  they  call  a  Founday,  in  which 
time  they  make  8  Tun  of  Lon  :  That  is,  if  you 
divide  the  whole  Sum  of  I  on  they  make  by  the 
Founday  ;  or  at  fiiit  they  make  Ids  in  a  Found  ay, 
at  laft  more. 

1  he  Hearth,  by  the  force  of  the  Fire  continual¬ 
ly  blown,  grows  wider  and  wider  ;  fo  that  if  at 
firft  it  contains  fo  much  as  will  make  a  Son?  of 
<5oo  or  700  Pound  Weight ;  at  laft  it  will  con¬ 
tain  fo  much  as  w  ill  make  a  Sotv  of  2000  Pound. 
The  lefler  pieces  of  1000  Pound  and  under,  they 
call  Pigs. 

Of  twenty  four  Toad  of  Coals,  they  expetft: 
eight  lun  of  Sows.  To  every  Load  of  Coals, 
which  confifts  of  eleven  Quarters,  they  put  a 
Load  of  Mine,  containing  eighteen  Bufhels. 

A  Hearth,  if  made  of  good  Stone,  will  ordi¬ 
narily'  Jaft  forty  Foundays  or  Weeks  :  During 
which  time  the  Fire  is  never  let  go  out.  They 
never  blow  twice  on  one  Hearth,  tho*  they  go 
upon  it  but  five  or  fix  Foundays.  The  Cynder, 
like  Scum,  fwims  upon  the  melted  Metal  in  the 
Hearth,  and  is  let  out  once  or  twice  before  a  Sow 
is  caft. 
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The  Manner  of  Working  Iron  at  the  Forge  or 
Hammer, 

In  every  Forge  there  are  two  Fires  at  Ieaft, 
which,  as  before  is  obferved,  are  called,  one  the 
Finery,  and  the  other  the  Chafery. 

At  the  Finery,  by  the  Working  of  the  Hammer, 
they  bring  it  into  Blooms  and  Anconies ,  thus  : 
They  roll  the  Sow  at  firft  into  the  Fire,  and  then 
melt  off  a  piece  of  about  f  of  a  Hundred  Pound 
Weight  ;  which,  as  loon  as  ’tis  broken  off,  they 
call  a  Loop.  This  Loop  they  take  out  with  their 
Shingling-Tongs ,  and  beat  it  with  Iron  Sledges  on 
an  Iron  Plate  near  the  Fire  ;  that  fo  it  may  not 
fall  in  pieces,  but  tbe  in  a  capacity  to  be  carried 
under  the  Hammer  ;  where  it  is  beat  very  gently 
at  firft,  only  to  draw  Cynders  and  Drofs  out  of 
the  Matter  :  But  afterwards  they  let  out  or  draw 
more  Water,  and  fo  by  degrees  beat  it  thicker 
and  ftronger*  till  they  bring  it  to  a  Bloom  ;  which 
is  a  four-lquare  Mafs,  about  two  Foot  long.  This 
Operation  they  call  Shingling  the  Loop.  This 
done,  they  immediately  return  it  to  the  Finery  a- 
gain  ;  and  after  two  or  three  Heats,  and  Work¬ 
ing,  they  bring  it  to  an  Ancony  ;  whofe  Figure  is 
in  the  middle  a  Bar  of  about  three  Foot  long,  and 
of  the  fiiape  they  intend  the  whole  Bar  fliall  be 
made  of  ;  but  at  both  ends  is  a  fquare  piece  left 
rough,  to  be  wrought  at  the  Chafery. 

Note,  At  the  Finery,  three  Load  of  the  biggeft 
Coals  go  to  the  making  of  one  Tun  of  Iron. 

At  the  Chafery  they  only  draw  out  the  two 
Ends  fuitable  to  what  was  drawn  out  at  the  Fi¬ 
nery  in  the  Middle,  and  fo  finifh  the  Bar. 

Note,  One  Load  of  fmaller  Coals  draws  out  a 
Tun  of  Iron  at  the  Chafery. 

At  the  Finery,  they  exped  that  one  Man  and  a 
Boy  fliould  make  two  Tun  of  Iron  in  a  Week  ; 
and  at  the  Chafery,  that  two  Men  fliould  take  up 
that  is,  Make  or  Work  five  or  fix  Tun  in  a 
Week. 

One  thing  is  remarkable  here  :  They  fay, 
That  if  into  the  Hearth  where  they  work  the  Iron 
Sows  (whether  the  Finery  or  the  Chafery)  you  caft 
on  the  Iron  a  piece  of  Brafs,  it  will  hinder  the 
Metal  from  Working,  caufing  it  to  fpatter  about 
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Kay  s  Colled,  of  hnghflo  Words,  at  the  End 
IRREGULAR! ,  Y,  in  rhe  Canonic,  fig. 
mfies  an  Impediment,  which  will  hinder  a  Per 

t  878 '7  H°ly  °rdcrS  ;  as  bcl"S  * 

Maimed,  Confenting  to  a  Murder  &c.  J 

I KREPLE VIABLE,  in  rhe  Common-Law 
hgnifies,  what  may  not  be  Replevied,  or  fcr  a’t 
Large,  upon  Sureties. 

thac  in  which  a  hea¬ 
vy  Body  is  fuppofed  to  defeend,  without  any  Ac¬ 
celeration  And  the  Excellent  G.  G.  Leibnitz 

^ rU 4  f°r  Fe£r.  1689.  bath  a 

Dilcouile  on  this  Subjed  •  in  which  he  fhews 

That  an  heavy  Body,  with  a  Degree  of  Velocity 
acquired  by  the  Defcent  from  any  Height,  may 
defeend  fiom  the  fame  Point,  by  an  infinite  Num¬ 
ber  Of  Ifochronal-Curves,  and  which  are  all  of  the 
fame  Species,  differing  from  one  another  only  in 
the  Magnitude  of  their  Parameters ;  fuch  as  are 
all  the  Quadrato-  Cubical  Paraboloids ?  and  confe- 
quently  fimilar  to  one  another. 

He  {hews  alfo  there  how  to  find  a  Line,  in 
w  ich  a  heavy  Body  defeending,  fliall  recede  uni¬ 
formly  from  a  given  Point,  or  approach  uniform¬ 
ly  to  it. 

iS  I  HMUS,in  Anatomy, is  a  Paffage  in  that  part 
0  the  Medulla  Oblongata  of  the  Brain,  which  lies 
between  the  Cerebrum  and  Cerebellum,  and  which 
reaches  from  the  place  called  the  Anus  to  the 
fourth  Ventricle.  The  Upper-part  or  Cover  of 
this  Conduit  or  Paffage,  which  is  betwixt  the 

eftes  and  theforemoft  Vermicular  Procefs  of  the 
Cerebellum,  and  to  which  two  it  is  tied  at  its  two 
Ends,  and  to  the  Proceffes  that  come  from  the 
Cerebellum  to  the  Teftes  at  its  Sides  ;  is  called  Va¬ 
lent  a  Mayor  :  It  is  of  a  Medullary  Subftance  ;  and 
its  Ufe  is  to  keep  the  Lympha  from  falling  out  a- 
bove  the  Nerves  in  the  B  fis  of  the  Skull. 

ITALIAN  Hours,  are  the  24  Hours  of  the 
Natural-Day,  accounted  on  from  the  Sun-fetting 
of  one  Day  ,  to  the  fame  time  again  the  next 
Day,  as  tis  the  Cuftom  in  Italy  to  do  this  day 
and  as  the  Jews  did  of  old. 

ITINERANT  Judges  or  Juflices ,  are  fuch  as 
were  formerly  fent  with  Commiffion  into  divers 
Counnies  to  hear  chiefly  fuch  Caufes  as  were 
called  Pleas  of  the  Crown,  rhe  fame  with  Juflices 
m  Eyre  ;  which  fee. 

JUBILEE,  is  a  folemn  Time  of  Feftivity  at 
Kpme,  in  which  the  Pope  pretends  to  give 
Pardons  Indulgences,  and  Bleflings  to  fuch 
Rich  Credulous  Perfons  as  have  as  "much  Mo - 
ney  as  Faith,  and  who  have  leifure  enough  ro 
go  thither  to  fetch  them.  The  firft  Jubilee  is 
laid  to  have  been  Inftiruted  by  Pop e  Boniface  VIII. 
A.D.1100.  to  return  every  Hundred  Years. 
But  Pope  Clement  VI.  thought  fuch  a  Fair  of 
Indulgences  fliould  be  kept  oftner  ;  and  fo  he 
order  d  that  the  Jubilee  fliould  return  again  eve¬ 
ry  Fifty  Years ;  which  was  Decreed  A.  D.  1350.. 

In  Imitation  of  this  profitable  Pardon-Market 
at  Borne,  the  Monks  of  Chrifl' s-Church  in  Canter¬ 
bury  fet  lap  a  Jubilee  of  their  own  every  Fiftieth 
year  alio,  to  get  a  Concourfe  of  Fools  to  the 
Shrine  of  that  Infolent  Prelate  Thomas  Bechet. 

Our  King  Edward  II.  kept  a  kind  of  Civil  Ju¬ 
bilee  at  his  Court  in  the  Fiftieth  year  of  his  own 
Age;  which  was  in  1362;  granting  Pardons, 
Privileges,  and  other  Civil  Indulgences. 
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JUDICIUM  Dei.  Our  Anceftors  ufed  to  call 
thofe  now  prohibited,  Trials  of  Guilty  Perfons 
by  Ordeal ,  Judicium  Deiy  the  Judgment  ol  God  : 
bee  Ordeal  in  this  Volume. 

JUGUM  Temc,  is  half  an  Arpent  or  fifty 
Perches  ;  mention’d  in  Domef day -Bool and  inter¬ 
preted  there  to  contain  halt  a  Plough-land. 

JUPITER.  The  Calculation  of  the  Eclipfes 
of  Jupiter's  Satellites  being  a  thing  of  great  Ufe 
for  determining  the  Longitude  of  Places  on  the 
Earth  ;  I  judg’d  it  necelfary  to  ihfert  the  Man¬ 
ner  and  Method  of  it  here  from  Mr.  fVbiftons 
Pr<ele8icnes  Agronomic*,  p.219. 

He  takes  for  an  Example  an  Eclipfe  of  the  hrlt 
Satellite  ;  becaufe,  both  thofe  Excellent  Aftrono- 
mers,  Cajfini  and  Halley  have  (hewn  how  to  Cal¬ 
culate  that  by  proper  Tables  ;  and  that  the  fame 
Method  will  ferve  to  find  the  Eclipfes  of  the  o- 

ther  Satellites  of  this  Planet.  . 

And  he  obferves  that  thefe  Caffimian  Tables  are 
formed  after  a  new  and  accurate  Method,  and 
will  give  the  Moment  of  the  Eclipfes  in  as  new 
and  accurate  a  Way.  .  , 

It  is  fuppofed  there,  That  thePeriodick  Time 
of  this  firft  Satelliteis  precifely  one  2448th  Part 
of  the  Periodick  Time  of  Jupiter,  from  One  A- 
phelion  to  another.  Whence  the  Equations  of 
the  Jovial  Orbit  being  turn’d  in  Minutes  of  Time, 
and  adapted  to  thofe  particular  Revolutions  of 
the  Satellites,  will  make  good  the  principal  Parts 
of  the  Equation  of  thefe  Eclipfes.  Tis  to  be  ob- 
ferved  alfo,  that  thefe  Tables  fuppofe  the  Aphe¬ 
lion  of  Jupiter  to  be  in  the  Beginning  of  the  9th 
Degree  of  Libra ;  and  that  the  Orbit  of  the  Sa¬ 
tellite  is  fo  little  diftant  from  the  Plane  of  the 
Orbit  of  Jupiter ,  or  alfo  of  the  Ecliptick  ;  that 
the  Differences  thence  arifing  may  ufually  not  be 
taken  notice  of.  Note  alfo,  That  in  the  accu¬ 
rate  Calculation  of  thefe  Eclipfes,  there  is  need 
of  another  Equation ,  according  to  the  various 
Pofition  of  the  Earth  to  Jupiter.  Which  Reftitu- 
xion  of  the  Pofition,  fuppofe  the  Oppofition  of  the 
Sun  and  Jupiter, contains  225’-  Periods  of  this  Sa¬ 
tellite. 

The  firft  Obferver  of  this  Equation,  Mr.  Iso¬ 
mer,  afferts,  That  ’tis  in  its  greateft  Quantity 
22  Minutes  of  Time  ;  but  Cajfini  faith  it  don  t 
exceed  14  Minutes  and  1  o  Seconds.  The  Caufe 
of  this  Equation  is  the  fucceffive  Propagation  or 
Motion  of  Light ;  which  is  by  no  means  inftan- 
taneous.  And  from  this  Fountain  the  Equations 
of  the  2254  Revolutions  of  the  fecond  Satellite, 
being  refpedively  adapted,  do  compleat  the  fe¬ 
cond  Parts  of  thefe  Eclipfes.  But  a  little  Table  > 
may  alfo  be  added,  (hewing  the  Halfi-Stay  of  the 
Satellite  in  the  Shadow  of  Jupiter ,  accommodated 
to  the  former  Periods  of  2448.  For  as  Jupiter 
accedes  to  the  Sun,  the^hadow  increafes  ;  and  as 
he  recedes  from  the  Sun,  it  decreafes.  But  this 
Equation  is  (b  inconfiderable,  that  it  may  moft 
fafely  be  omitted.  There  is  added  alfo,  as  there 
ought,  a  Tablcr,  (hewing  the  Halfi  Duration  of 
the  Satellite  in  the  Shadow  of  Jupiter ,  according 
to  the  different  Pofition  of  the  Satellite  with  re- 
fped  to  the  Nodes  and  Limits  :  For  though,  as 
was  faid  above,  the  Angle  of  the  Inclination  of 
the  Plane  of  the  Satellite’s  Orbit  be  not  great, 
’tis  yet  fomething  :  And  therefore  about  the 
Nodes  of  the  Orbit  the  Immerfion  will  be  more 
dired  and  deep  in  the  Shadow,  than  about  the 
Limits:  And  thefe  Tables,  together  with  the 


common  one  of  the  Equation  of  Lime,  and  no 
other,  according  to  Mr.  Halley  s  Judgment,  are 
to  be  ufed  in  the  Calculation  of  the  EcliP(es  of 
this  Satellite. 

In  order  to  Calculation  then, 

1 .  From  the  Table  of  the  Epoch a  of  the  Revolu¬ 
tions  of  the  firft  Satellite  to  the  Shadow  of  Jupi¬ 
ter  (which  you  will  find  amongft  the  Aftronomi- 
cal  Tables,  under  thofe  Words  in  this  Vol.  2.)nnd 
firft  the  Tear  in  the  Left  Hand  Column,  and  then 
write  down  the  Numbers  that  ftand  againfi  it, 
expreifing  the  Days,  Hours,  Minutes,  and  Se¬ 
conds  of  the  Revolution  :  And  alfo  thofe  in  the 
other  two  Columns,  N°.  1,  N°.2.  Under  thefe 
Numbers  place  alfo  in  their  proper  Order  (from 
the  next  Table)  thofe  which  belong  to  the  Month 
and  Day  aifign’d,  with  thofe  alfo  in  the  little  Co¬ 
lumns,  N\  1,  N°.  2.  And  then  add  them  all  fe- 
verally,  as  they  ftand  in  order,  into  one  Sum. 
Then  will  the  firft  of  thofe  Sums  (hew  the  mid¬ 
dle  Moment  of  the  Middle  of  the  Eclipfe  :  The 
Second  ferves  for  the  firft  Equation  :  The  Third 
finds  the  fecond  Equation  ;  that  is,  if  you  write 
down  alfo  in  every  Leap-Te  r,  and  in  the  Months 
of  Januar^  and  February,  the  Dav  next  after  the 
given  one,  inftead  of  the  given  Day,  with  its  li¬ 
quations  :  For  the  Table  accommodated,  as  ir 
(hould  be,  to  the  greater  Part  of  the  Leap-Tear 
can’t  ferve  without  Correction  for  the  former 
Part  of  the  Tear ,  before  the  interpofed  Leap  Tear 
Day. 

2.  If  the  Number  placed  in  the  former  Co¬ 
lumn,  and  appointed  for  the  former  Equation,  be 
lefs  than  1224  (  the  Half  of  the  greateft  2448  ) 
that  greateft  Number  itfelf  alfo,  if  it  be  needful, 
being,  as  the  entire  Circle,  firft  omitted,  go  to 
the  next  following  Table,  agreeing  to  that  Equa¬ 
tion  ;  and  add  the  Equation  there  placed  to  the 
middle  Time  of  the  Eclipfe  before,  found  :  If 
the  Sum  exceed  the  Half  of  the  greateft  Num¬ 
ber,  fubtrad  the  Equation  correfponding  to  it, 
from  the  middle  Time  of  the  Eclipfe  :  Then  will 
the  Sum  in  the  former  Cafe,  and  the  Difference 
in  the  latter,  give  you  the  Time  of  the  Middle  of 
the  Eclipfe,  Equated  the  firft  Time. 

3.  If  the  Number  placed  in  the  latter  Column, 
and  either  increafed  by  the  Eleventh  Part  of  the 
former  Equation,  where  the  firft  Equation  was 
found  by  Subtraction  ;  or  lelfen’d  by  it,  where  it 
was  gain’d  by  Addition  ;  be  lefs  than  113,  the 
Half  of  the  greateft  Number  225.4  (that  greateft 
alfo  it  felf,  where  ’tis  necelfary,  being  quite  re¬ 
jected)  ;  Then  take  that  very  Number,  or  if  it  be 
'greater  than  the  fame  Half  its  Complement  to 
the  preateft  Number,  and  apply  it  to  find  the  fe¬ 
cond  Equation  ;  and  add  the  proper  correfpon¬ 
ding  Numbers,  taken  out  of  the  Table,  to  the 
fir  it  Ejuated  Time  of  the  Middle  of  the  Eclipfe. 
So  (hall  the  Sum  of  both  be  the  true  Moment 
of  the  Middle  of  the  Eclipfe.  From  which 
Moment  ol  Time  if  you  fubtrad  the  FI  a  If 
Duration  of  the  fame  Eclipfe  ( taken  -eafily  out 
of  the  next  following  Table  )  you  will  have 
the  Moment  of  the  Immerfion  ;  if  you  add  it  to 
that  Time,  you  will  have  the  Moment  of  the 
Emerfiion,  and  both  duly  accommodated  to  the 
mean  Time  of  the  Eclipfe. 

And  thefe  few  Rules  and  Operations  are  fuhy 
fufficient  for  the  Calculation  of  thefe  Eclipfes;  only 
I  (hall  add  an  Example  to  make  all  plain  ana 
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1 

The  Year  1702. 

1 

14 

5° 

The  Day  November 

23 

1 0 

1 1 

November 

25 

01 

or 

Equation  1  ~\- 

CO 

00 

03 

Time  firft  Equated 

25 

01 

°4 

Equation  (  2  )  -|- 

00 

00 

03 

The  Half  Stay  -|- 

00 

01 

°4 

The  equal  Time  of? 

0  2 

1 2 

the  Emerfion  S 

A  4* 

The  Equation  of  ? 

00 

00 

c8 

Time  -1-  S 

The  apparentTime  ? 

1C 

02 

2 1 

of  the  Emerfion  \ 

A  J 

'  But  fince  this  Eclipfe  happens  in  the  Day-time, 
Nov.  25.  at  2  Hours,  25  Minutes,  and  15 
Seconds  paft  Noon  ;  A  Period  or  two  muft  be 
added, to  find  when  one  will  happen  in  the  Night¬ 
time. 

D.  H.  f  "  * 

The  Radix  is  -  -  -  25  02  21  i  5  p.  m. 

Add  one  Revolution  1  18  28  3  6 

The  Sum  will  be  26  20  49  5 1  p.  m.  for  the 

Time  of  the  next  Emerfion. 

Which  Eclipfe  being  alfo  invifible,  add  jo  the 
laft  Sum  another  Revolution. 

D.  H.  I  " 

2 6  20  49  51 

1  18  28  3 6 

28  15  18  27  p  m.  which 

will  be  the  Time  of  the  next  vifible  Emerfion  of 

the  Satellite,  in  the  Meridian  of  London. 

And  thus  may  the  Times  of  the  Eclipfes  of  the 
Satellites  of  Jupiter  be  Calculated  with  great 
Exadnefs  for  the  Meridian  of  any  particular 
Place  ;  and  Tables  made  of  them  for  any  Time 
to  come.  And  where  ever,  under  any  other 
Meridian,  the  exad  Moment  of  the  Eclipfe  of  a 
Satellite  can,  by  a  good  1  elcfcope,  be  obferv’d. 
The  Time  of  its  happening  fooner  or  later  than 
the  Tables  (hew  it  will  do,  at  London  (fuppofe, 
or  for  any  other  Meridian)  will  flicw  how  much 
the  Meridian  of  the  Obferveris  diftant  either  Eaft 
or  Weft  from  the  Meridian  of  London  :  That  is, 
the  Difference  of  the  Longitude  between  thefe 
two  Places  will  be  known. 

JURIDICAL  Days,  the  fame  with  Court- 
Days. 

JURISDICTION,  is  a  Dignity  which  a  Man 
has  conferr’d  on  him  to  do  Juftice  in  Cafes  of 
Complaint  made  before  him.  Of  this  there  are 
two  kinds  j  one  which  a  Man  hath  by  reafon  of 
his  Fee,  of  doing  Right  in  all  Plaints  relating  to 
his  Fee ,  by  Vertue  thereof.  The  other  is  Col 
lated  by  a  Prince  to  a  Bailiff' ;  which  in  a  large 
fenfe  may  fignifte  all  fuch  as  have  Commidion 
from  the  Prince  to  give  Judgment  in  any  Cafe. 

TUS  Honorarium*  or  the  Edifls  of  the  Prators, 
was  a  Parc  of  the  written  Roman  Laws,  and  was 
what  the  Prxt'ors ,  and  fiich  kind  of  i\  agiftrates 
did  propofe  by  the  Confent  of  the  People.  . 
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Numb.  1. 

Numb.  2. 

36 

2292 

78.9 

00 

0185 

184.0 

36 

2477 

262.9 

06 

2448 

3 

42 

29 

261.6 

29 

225.4 

39 

it  it 

37.2 

5° 

11)  3,1  (.3 

25 

©  in  f  14 

1 5 

p.  m. 

JUS  Retrains  five  Retrovendendi,  in  the  Civil 
Law,  is  an  Agreement  between  Buyer  and  Sel¬ 
ler,  that  the  latter  and  his  Heirs  may  buy  back 
the  Goods  or  Wares  again  before  any  other 
JUSTICE.  The  Vertue  of  Juftice  is  either 
Vniverjal  or  Particular.  General  or  Vniverfal 
Juftice  is  a  conftant  giving  to  every  one  his  Due  ; 
and  this  hath  for  its  Object  all  Laws  both  Di- 
vme  and  Hnmm  Particular  Judice,  is  a  con¬ 
ftant  Will  and  Defire  of  giving  every  one  his 
Due,  according  to  particular  Agreement,  or  the 
Laws  ofCW  Society.  Particular  Juftice ,  as  *tis 
exercifed  in  Commerce ,  is  ufually  called  Comma- 

TVA’  /nd  fometimes  Expletory  Juftice,  being 
dire&ed  without  any  regard  to  the  different  Con¬ 
ditions  of  Men  but  obferves  the  Simple  Propor¬ 
tion  and  is  wholly  bent  on  the  Value  or  Price 
of  Things  or  what  is  really  and  juftly  due.  But 
if  you  confider  Particular  Juftice,  as  it  is  exer- 
ciledin  Governing,  or  in  Beneficence,  it  is  called 
Diftributive  or  Attributive  Juftice  •  and,  is  con¬ 
cern  d  in  the  appointing  of  Rewards  and  Puniffi- 
ments,  according  to  the  feveral  Conditions,  Sta¬ 
tions  and  Qualities  of  Men,  according  as  they 
are  more  or  lefs  Good  or  Bad,  Ufeful  or  Preju¬ 
dicial,  Worthy  or  Unworthy.  And  when  there 
are  many  Claimers  for  Rewards,  it  obferves  a 
Comparative  Proportion. 

JUSTICE  of  the  Hundred,  was  formerly  the 
lame  with  the  Dominus  Flundredi ;  called  alfo 
Cent uno ,  C entenanus ,  and  Aldermannus, 

JUSTICES  of  Labourers,  were  Juftices  here¬ 
tofore  appointed  toredrefs  the  Forvoardntfs  of  La¬ 
bourers,  that  would  either  be  Idle,  or  have  un- 
reafonable  Wages. 

JUSTICES  of  the  Pavillion,  are  certain  Judges 
ffff.Pje-Pouder  Court,  of  a  moft  tranfeendenr  Tu- 
rudiction  ;  anciently  authorized  by  the  B iffioo 
of  Winch  eft  er,  at  a  Fair  held  on  St.  Giles  s-Hid 
near  that  City,  by  Vertue  of  Letters-Patents 
granted  from  King  Edvt.iV.  See  the  Patents  at 

™  4  I»ftit.  fol.  i9i. 

J  US  1  ICES  of  the  Peace,  are  they  that  are  ap¬ 
pointed  by  the  Queen  s  Commilfion  to  preferve 
the  Peace  of  the  Country  where  they  dwell.  Of 
thefe  fomc  are  made  of  the  Quorum ;  becaufe  fome 
Bufinefs  of  Importance  cannot  be  difpatch’d  (  fee 
Quotum)  without  the  Pre fence  or  Affent  of  them 
or  one  of  them. 

The  Office  and  Power  of  the  Juftices  of 
the  Peace  is  very  large  and  various,  being 
founded  on  feveral  Statures  ;  of  which  fee 
Fit  Herbert,  Lambert,  Crompton,  and  in  Smith  de 
Repub.  Aulor.  lib.  2.  cap.  9.  They  were  called 

Guar - 
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Guardians  of  the  Peace  till  the  36  Edw.  3.  cap.  12. 
where  they  are  (tiled  Jufticcs.  Thole  that  live 
in,  and  are  Members  of  Towns,  Coporations, 
(3c.  are  called  Juftices  within  Liberties. 

JUSTICE-SEAT,  is  the  higheft  Court  that  is 
held  in  a  Foreft,  and  before  the  Lord  Chief  Ju- 
ftice  in  Eyre  of  the  Foreft,  upon  Warning  given 
forty  Days  before  ;  and  then  the  Judgments  are 
always  given,  and  the  Fines  let  for  Offences, 
that  were  Presented  at  the  Courts  of  Attachments , 
and  the  Offenders  Indided  at  the  Swain-Motet  .- 
See  Manwood's  Foreft  Law ,  c.  24. 

JUSTICES  of  Traile  Bafton,  were  a  kind  of 
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Jufticcs  appointed  by  Edward  the  Firft,  on  great 
Difordcrs  ariling  in  the  Kingdom,  while,  he  was 
abfent  in  the  Scotch  and  French  Wars.  Their 
Office  was  to  make  Inquilicion  throughout  the 
Realm,  by  the  Verdid:  of- fubftantial.j unes,  upon 
all  Officers,  as  Mayors,  Sheriffs,.  Bailiffs,  (3  c. 
for  their  Breach  or  Negled  of  Duty,  in  not  Pu- 
nilhing  Bribery,  Extortion,  (3c.  Tis  molt  lilce- 
ly  they  received  their  Name  from  a  Bafton, or  Staff, 
that  was  the  Body  of  their  Office,  as  it  is  of  a 
Marefchal  of  France  :  And  who  ever  was 
brought  before  them  was  Traile  d  Bafton,  tra - 
ditus  ad  Baculum ,  brought  to  the  Staff  of  Juftice. 


\ 
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Kalends,  were  formerly  Rural  Chap-  j 
ters,  or  Conventions  of  the  Rural  Dean 
and  Parochial  Clergy  ;  fo  called  becaufe 
they  were  held  on  the  Kalends,  or  firft  Days,  of 
every  Month  ;  as  at  firft  every  three  Weeks  :  Ac 
laft  thele  Conventions  came  to  be  held  only  once 
a  Quarter  ;  and  by  degrees  have  been  wholly  in¬ 
termitted,  to  the  great  decay  of  Good  Difcipline. 
Parochial  Antiquities,  p.  640.  1 

KALENDAR  Month,  is  mentioned  in  1  6  Car. 
2.  cap.  7.  and  confifts  ol  30,  or  3  1  Days  (except 
February,  which  never  hath  more  than  28  Days, 
excepting  Leap-Tear,  and  then  has  29  )  twelve  of 
which  being  thofe  mentioned  in  the  Kflendar, 
make  a  Tear  ;  which  hence  is  vulgarly  exprefs’d 
in  the  Singular  Number,  and  called  a  Twelve- 
Month  :  But  when  in  the  Plural  Number  we  fay 
Twelve  Months,  then  it  ffiall  be  accounted  a  Month 
of  Weeks,  which  is  but  28  Days. 

KALENDAR.  There  is  in  ufe  ftill  in  Stafford - 
fhire,  among  the  Common  People,  a  very  peculiar 
Kind  of  Perpetual  Kjilendar  or  Almanack,  which 
Dr.  Plott,  in  his  Natural  Fliflory  of  that  County 
deferibes  very  accurately,  and  proves  to  be  of 
Danifh  Invention,  and  no  doubt  brought  in  when 
the  Danes  had  the  Government  of  this  Kingdom. 

It  is  called  there  the  Clogg,  I  fuppofe  from  its 
Form  and  Matter,  being  ufually  made  of  a  Piece 
of  Wood,  fquared  into  four  Plane  Sides,  and  with 
a  Ring  on  the  upper  End  of  it,  to  hang  it  on  a 
Nail  fomewhere  in  the  Houfe. 

There  is  fome  Diverfity  in  the  F^rm  of  them, 
fome  being  more  Perfed  than  others.  The  fol¬ 
lowing  Figure,  which  I  borrow  from  Dr.  Plott, 
reprefeiats  the  Common  or  Family  Clogg ;  where 
each  Angle  of  the  Square  Sticky  with  one  Half  of 
each  of  the  flat  Sides  belonging  to  it,  is  exprefsd  ; 
and  this  is  the  moft  clear  and  intelligible  Form 
it  can  well  appear  in,  upon  a  Flat. 

On  each  of  the  Four  Sides  are  Three  Months, 
the  Number  of  the  Days  being  reprefented  by  the 
Notches  ;  That  which  begins  every  Month  hav¬ 
ing  a  Patulous  Stroke  turn’d  up  from  it  :  Every 
Seventh  Notch,  being  alfo  of  a  larger  Size,  ftands 
for  Sunday,  which  feems  to  (hew  that  the  Cycle  of 
\  the  Sun  or  Dominical  Letters,  are  here  committed 
to  Memory  ;  the  Sundays  and  other  Days  here  be¬ 
ing  fix’d. 

Over-againft  many  of  the  Notches,  whether 
great  or  fmall,  there  are  placed  on  the  Left  Hand 
Vol.  II. 


feveral  Marks  or  Symbols,  denoting  the  Golden 
Number,  or  Cycle  of  the  Moon  ;  which  Number, 
if  under  5,  is  reprefented  by  fo  many  Points;  but 
if  it  be  5,  then  a  Line  is  drawn  from  the  Notch , 
or  Day  to  which  it  belongs,  with  a  Hook^  return¬ 
ed  back  againft  the  Courfe  of  the  Line  ;  which 
feems  to  be  defign’d  to  reptefent  V  the  Bpman 
Letter  for  5. 

If  the  Golden  Number  be  above  5  and  under  1  o, 
then  ’tis  mark’d  out  by  the  former  hooked  Line 
for  5  ;  and  with  theAddition  of  as  many  Points  as 
make  up  the  Number’ defign’d  :  As  if  it  be  8, there 
are  three  Points  added  to  the  hooked  Line,  (3c. 

When  the  Golden  Number  is  10,  there  is  a  Crofs 
on  the  Notch  to  reprefent  X  ;  And  if  it  be  above 
and  under  1 5,  ’tis  exprefs’d  by  Points  as  before  ; 
And  if  above  15,  by  the  crofs  Stroke,  Points, 
and  a  hook  Line  for  V  :  When  ’tis  1 9,  the  Line 
iffuing  from  the  Notch  for  the  Day  ,  hath  two 
patulous  Crolfes,  or  Strokes,  as  is  plain  from  the 
following  Figure.  , 

And  thefe  Numbers  are  not  fet  fo  wildly  and 
confufedly  againft  the  Days  of  the  Month  as  at 
firft  fight  may  appear,  but  in  a  Method  and  Or¬ 
der  ;  whether  you  confider  them  as  they  immedi¬ 
ately  precede  and  follow  one  another,  or  the  Di- 
dance  interceding  each  Figure,  or  the  Value,  or 
Denomination  ;  for  every  following  Number  is 
made  by  adding  8  to  the  preceding  ;  and  every 
preceding  one,  by  adding  1 1  to  the  following 
one;  ftill  calling  away  19  the  whole  Cycle, 
when  the  Addition  fhall  exceed  it.  Thus  to  3, 
which  ftands  againft  January  1,  add  8,  it  makes 
1 1  ;  which  ftands  againft  the  Third  Day  of  the 
Month  ;  to  which  add  8  again,  and  it  makes 
19  ;  whence  8  itfelf  comes  to  be  the  following 
Figure,  and  16  the  next:  On  the  contrary,  if  to 
16  you  add  1  r,  it  makes  27  ;  whence  deduding 
19,  there  remains  8  fhe Number  above  it,  and  fo 
on,  (3c. 

And  for  the  Diftances  of  the  Numbers  of  the 
fame  Denomination,  ’tis  to  be  noted  that  they  ftand 
afunder  either  30  or  29  Days,  interchangably. 
Thus  after  3,  which  ftands  overagainft  the  1  ft 
of  January ,  at  30  Days  diftance  you  will  find  3 
again  at  the  30th  of  the  fame  Month  ;  and  from 
thence,  at  29  Days  diftance,  you  will  have  3 
again  fet  to  the  ift  of  Mirch  ;  jand  at  the  Laft  of 
March,  at  30  Days  diftance,  3  again,  (3c* 
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Note ,  3  ftands  againft  the  i  ft  of  January,  be- 
caule  3  was  the  Golden  Number,  when  the 
Fathers  of  the  Necene  Council  fettled  theTime 
for  the  Obfervation  of  Eajier.  See  Plott,  in 
Loc.  cit. 

On  the  Right  Hand,  and  ftfuing  from  the 
Notches,  are  feveral  Infcriptions  and  Figures, 
Hieroglyphically  reprefenting  the  Feftival  Days, 
by  fome  Addons,  Offices,  or  Endowments  of  the 
Saints  ;  or  elfe  the  Work,  or  Sport  in  fafliion  at 
the  Time  of  the  Year. 

Thus  from  the  Notch  of  January  13.  being 
St.  Hillarys  Day,  fifties  a  Crofs,  the  Badge  of  a 


Bifliop.  From  the  rft  of  March  an  Harp  for  St. 
David.  Againft  June  29.  St.  Peters  Day,  you 
have  his  Keys  :  And  againft  St.  Cr  iff  ins  Day  a 
Pair  of  Shoes.  Againft  Jan.  25.  St.  Paul's  Day, 
there  is  an  Ax  ;  And  againft  June  24.  a  Sword 
for  St.  John  Baptift.  On  Aug.  10th  a  Gridiron 
for  St.  Lawrence.  So  a  fVheel  for  St.  Catherine, 
a  Star  for  Epiphany,  a  True- Lover  s-Tgnot  for  Sr, 
Valentine's  Day,  &c.  And  againft  Chriftmai  Day 
is  the  old  Wasjhailling  or  Caroufing-Horn ,  that  the 
Danes  ufed  to  make  Merry  withal  at  that 
Time. 


The  Ufe  of  this  Clogg  is  chiefly  to  find  by  the  Moons,  and  the  Moveable  Feafts  ;  and  the  Im- 
P rime  or  Golden  Number  the  Ecclefxaftical  New  meveable  Feafts  by  the  Symbols  on  the  Right  Hand. 
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K  \NT-  Rrefy  was  ufed  anciently  in  Wales  for 
the  Government  of  an  Hundred  Towns  ;  under 
which  were  fo  many  Commotsy  which  the  Welch 
call  Cwmrnxvdy  and  iignifies  Provincia  or  Regio, 
and  confifted  of  twelve  Mannors  or  Circuits,  and 
two  Townfhips.  ,  , 

KARITE,  or  Carite,  was  the  Word  ufed  for¬ 
merly  by  the  Religious  for  their  beft  Conventual 
Drinl(y  or  Strong  Beer  :  Becaufe  in  this  they 
drank  their  Poculum  Caritatis,  or  Grace  Cup  : 
Which  Grace-Cup  it  felf  was  fometime  called 
by  the  name  of  Karite  or  Carite. 

KEELS  or  Keyles,  were  a  kind  of  Long-Boats, 
of  great  Antiquity  j  and  mentioned  23  H.  8.  1 8. 
Speltnan  faith  they  were  thofe  in  which  the  Saxons 
invaded  England . 

KELP,  what  it  is,  and  how  made,  fee  under 

Album  Works  in  this  Vol. 

KERF,  is  the  Notch  or  Slit  that  is  made  by 
the  Saw  between  two  pieces  of  Wood  when  they 
are  fawing  a  funder. 

KERNELLATUS,  anciently  fignified  Embat- 
telled  or  Crenelledy  i.  e.  Eortified  :  And 

KERN  ELL  ARE  Domum)  was  to  build  a  Houfe 
with  fuch  Walls  and  Towers ;  which  to  be  allow'd 
to  do,  was  a  Favour  commonly  granted  by  our 
Kings  after  the  Demolilhments  of  the  Caftles. 

KEYSTONE  in  an  Arch,  is  placed  at  the  Top 
or  Vertex  of  Elliptical  or  fuch  like  flat  Arches,  to 
bind  the  Sweeps  of  the  Arch  together. 

KIDNEYS.  The  Kidneys  in  Man  are  al¬ 
ways  Two  in  Number,  One  on  each  Side, 
being  nearly  of  the  Figure  ot  the  French  or 
Fjdncy-Bezns ;  which  latter  Name  they  take, 
from  being  like  the  Kidneys. 

The  Length  of  the  Human  Kidney  is  between 
Four  and  Five  Fingers  Breadth.  They  are  about 
Two  Fingers  Breadth  in  Thicknefs,  and  Three 
over.  The  Right  Kidney  is  firuated  under  the 
Liver ;  the  Left  under  the  Spleen. 

In  a  Foetus  their  External  Subftance  is  divided 
into  feveral  Lobes  joyn’d  together  ;  which  in 
Adult  Perfons  become  more  clofe  ;  wherefore 
in  fuch  their  Surface  is  equal  and  fmooth. 
They  have  Two  Membranes  ;  One  Common 
from  the  Peritoneum  ;  the  Other  Proper .  Ufu- 
ally  they  are  cover’d  with  a  good  deal  of  Fat  ; 
Their  Colour  is  of  a  dark  Red. 

There  are  feveral  Lymphatic 4  Vejfels  ob- 
ferved  in  the  Kidneys,  which  difeharge  them- 
lelves  into  Pecquet's  Repofitory  :  The  Feins  go 
into  the  Vena  Cava  :  The  Arteries  come  from 
the  Aorta. 

Thofe  Veins  and  Arteries  are  called  Emul- 
gents  :  They  come  out  from  the  Kidneys  in 
their  hollow  Sides  (which  lie  neareft  to  the  Cava 
and  Aorta  )  included  in  one  common  Capfula , 
and  are  divided  into  feveral  Branches,  which 
furround  the  Pelvis.  Thefe  Branches  are  again 
fub-divided  into  an  Infinity  of  other  lefler  ones, 
which  go  to  the  external  Parts  of  the  Kidneys, 
where  they  inofculate,  and  form  a  kind  of 
Ner;  from  which  their  Extremities  coming, 
terminate  alfo  in  Infinity  of  Glands,  which  are 
all  verv  fmall. 

Thefe  Glands  are  in  Figure  roundifh,  and 
they  compofe  the  outer  Subftance  of  the  Kid¬ 
neys,  which  is  half  a  Finger  thick.  From 
each  of  them  there  goes  a  long  fmall  Tube  ; 
and  the  Collection  of  thefe  Tubes  compofe 
the  innermoft  Subftance  of  the  Kidneys. 


As  thefe  Tubules  approach  the  Pelvis  y  they 
gather  together  in  little  Bundles  $  whofe  Ex¬ 
tremities  piercing  the  Membrane  of  the  Pelvisy 
form  thole  lirtle  Protuberances  on  the  Infide 
of  the  Pelvisf  or  Cavity  in  the  Middle  of 
the  Kidney,  which  are  called  the  P apille. 

This  Cavity,  or  Pelvis ,  is  form  d  by  the  Di¬ 
latation  of  the  Ureters  :  It  fends  out  feveral 
Ramifications,  which  divide  the  Urinary  lubes 
into  Bundles  3  and  which  make  a  fort  of 
Capfula  to  the  Blood  Veffels. 

The  Ufe  of  the  Kidneys  is  to  fepatafe  the 
Urine  from  the  Blood  j  which  by  the  Motion 
of  the  Heart  and  Arteries  is  thruft  into  the 
emulgent  Branches,  which  carry  it  to  the  lit¬ 
tle  Glands 3  by  whofe  Means  the  Serofity  be¬ 
ing  feparated ,  is  received  by  the  Orifice  of 
of  the  little  Tubes,  which  go  from  thofe  Glands 
to  the  Pelvis  3  from  whence  it  runs  by  the 
Ureters  into  the  Bladder. 

The  Blood  which  was  carried  into  the  Glands, 
its  Particles  being  too  grofs  to  enter  into  the 
fmall  excretory  Tubes,  is  brought  back  from 
the  Kidneys  by  the  Emulgent  Veins,  to  be 
mingled  with  the  other  Venal  Blood  in  the  Cava . 

The  Defcription  of  the  Ureters ,  V  fica  Urina * 
riay  Glandule  Renales ,  &c .  you  will  find  in 
their  proper  Places. 

Dr.  Kjilt  in  his  Animal  Secretion ,  pag.  35. 
judges  that  the  Sidneys  are  placed  fo  near 
the  Heart  as  they  are,  becaufe  Salts  are  Cor- 
pufcles,  which  are  ftrongly  attracted,  and  have 
a  moft  clofe  Union  with  the  Fluid  of  Water  : 
For  though  the  Lungs  may  divide  the  Parti¬ 
cles  of  Salt  one  from  another,  yet  ftill  they  firm¬ 
ly  adhere  to  the  Aqueous  Humour  in  which  they 
fwim  3  and  therefore  they  may  likewife  at  firft 
be  drawn  off;  and  he  thinks  that  the  Kidneys 
could  not  well  have  been  placed  at  a  greater  Di- 
ftance,  to  have  feparated  fuch  a  Quantity  of  U- 
rine  as  they  now  do  3  and  that  not  only  on  the 
account  of  the  great  quantities  of  Blood  they 
receive  where  they  are 3  but  likewife,  if  they  had 
a  more  diftant  Situation,  other  Particles  muft  have 
united  with  the  Salts  and  Aqueous  Particles  (as 
even  in  their  prefent  Station  fame  terreftrial  Par¬ 
ticles  do)  and  confequently  the  Urine  could  not 
have  been  diftilled  fuch  as  it  is  now  3  or  at  leaft 
but  in  a  fmall  Quantity. 

KING  PEICE  in  any  Building,  is  a  Piece  of 
Timber  ftanding  upright  in  the  Middle  between 
two  principal  Rafters,  and  having  Strutts  or  Braces 
going  from  it  to  the  Middle  of  each  Rafter. 

KINGS  at  Arms  :  See  Heralds  in  this  Vol. 

KING-SILVER,  is  properly  that  Money  due 
to  the  King  or  Queen  in  the  Court  of  Common- 
Pleas  pro  Licentra  concordandi,  in  refpedb  of  a  Li¬ 
cence  then  granted  to  any  Man  for  palling  a  Fine. 

KINTAL,  is  a  Weight  in  Merchandife,  ufual- 
ly  of  about  an  Hundred  Pounds,  but  fomething 
more  or  lefs,  according  to  the  different  Cuftoms 
of  different  Nations. 

KNAVE,  is  an  old  Saxon  Word  for  a  Man- 
Servant,  and  is  fo  ufed  in  14  E.  3.  St  at.  1.  c.  3. 
and  Verjlegan  thinks  it  comes  from  the  Dutch 
Cnapa,  which  Iignifies  the  fame  thing.  Cnapa  in 
Saxon  alfo,  is  a  Male-Child  or  Boy 3  and  in  this 
(enfe  a  Kfave  Child  hath  been  frequently  ufed 
formerly  in  contradiftincftion  to  a  Girl 3  and  in  this 
fenfe  Wickleff  ufes  the  Word  in  his  Tranflation  of 
Exod.  1,  (6,  and  other  places  of  the  Bible. 

*  KNEVELS, 
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KNEVELS,  the  fame  with  Kcvels. 

KNIGHT,  Miles ,  from  the  Saxon  Cnite ,  figni- 
fies  with  us  a  Perfon  that  beareth  Arms,  and  who 
tor  Valour  and  Martial  Condudt  is  by  the  Sove¬ 
reign  or  his  Authority  Tingled  from  the  Ordinary 
Tort  of  Gentlemen,  and  railed  to  a  higher  Step  or 
Dignity.  This  among  almoft  all  Nations  takes 
his  Name  from  the  Horfc,  becaufe  they  ufed  to 
Terve  in  War  on  Horfeback.  Thus  the  Romans  cal¬ 
led  them  Equites  •  the  Italian  Word  is  CavaUieri ; 
the  French  Chevaliers  ;  the  Germans  Reyters  ;  the 
Spaniards  Gavallares,  &c.  It  appears  by  the  Stat. 
i  E.  2.  c.  i.  Thar  formerly  a  Gentleman  having 
a  full  Knights-Fee,  and  holding  his  Land  by 
Ktught-Scrvice,  might  be  urged  by  Diftrefs  to 
procure  Himfelf  to  be  made  Knight  when  he  came 
to  full  Age:  But  by  17  Car.  1.  20.  no  Man  can 
be  compelled  to  take  that  Order  on  him.  The 
Manner  of  making  Kjdghts ,  Cambden  in  his  Bri¬ 
tannia  y  fhortly  expreifes  in  thefe  Words  :  Noftris 
vero  Te?np.oribus  qui  Equejlrem  Dignitatem  fufeipit , 
fiexis  gennibus  edufto  Gladio  leviter  in  humero  per- 
cuiitur  •  Prince ps  his  Verbis  Gallice  effatur  ;  Sois 
Chevalier,  au  nom  de  Dieu. 

KNIGHTS  Bannerets  ;  See  Bannerets  in  this 
Vol. 

KNIGHTS  of  the  Bath ,  are  an  Order  of 
Knights  made  within  the  Lifts  of  the  Bath,  and 
Girded  with  a  Sword  in  the  Ceremony  of  their 
Creation.  They  are  Tpoken  of  in  8  Edw.  4.  c.  2. 
For  their  Antiquity  and  Manner  of  Creation,  fee 
Dugdale’s  Defcription  of  Worcejlerjhire.  They 
take  Place  of  Knights  Batchellors ,  and  come  after 
Baronets. 

KNIGHTS  FEE,  is  To  much  Inheritance  as  is 
fufficient  yearly  to  maintain  a  Knight  with  con¬ 
venient  Revenue  ;  which  in  H.  III.’s  Time  was 
1  5  Pounds,  Cambd.  Brit.  p.  1 1 1 .  But  Sir  T ho , 
Smith  in  his  Repub.  Anglor.  lib.  1.  C.  18.  rateth  it 
at  40  Pounds.  And  in  1  £•  2.  c.  1.  it  appears 
that  Tuch  as  had  20  Pound  in  Fee,  or  for  Term 
of  Life,  might  be  compelled  to  be  Knights  •  but 
this  is  now  repealed  by  17  Car.  1.  Stove  in  his 
Annals  faith,  “  There  were  in  England  at  the 
“  Time  of  the  Conqueft  6021 1  (others  fay  602 1 5) 

“  Knights-Fces ;  whereof  the  Religious  Houfes, 

“  before  their  Suppreflion  ,  were  poflefs’d  of 
“  2801  5.”  Some  fay  a  Knights-Fee  contained  8, 
others  12  Plow-lands ,  or  600  Acres. 

KNIGHTS  of  the  Garter  ,  are  an  Order  firft 
Created  by  King  Edve.  III.;  after  rhe  Acquifition 


of  many  Grcatand  Glorious  Vi&ories.  Hefoughc 
out  of  his  own  Kingdom,  and  all  over  Chriften- 
dom  for  a  Nnmber  of  moft  Excellent  and  Noble 
Perfons,  to  each  of  which  he  gave  a  Blue  Gar¬ 
ter  ,  deck’d  with  Gold,  Pearls ,  and  Precious 
Stones,  with  a  Buckle  of  Gold,  to  be  worn  only 
on  the  Left  Leg  •  a  Kirtle, Crown,  Cloak,  Chape¬ 
ron,  a  Collar,  and  other  Stately  and  Magnificent 
Apparel.  The  Number  was  26,  of  which  the 
King  and  his  Succeffors  were  Ordain’d  Sovereigns , 
and  the  others  Companions ,  or  Brethren  of  the 
moft  Noble  Order  of  the  Garter. 

This  molt  Honourable  Society  is  now  a  Col¬ 
lege  or  Corporation  ;  having  a  Common-Seal  be¬ 
longing  to  it  j  having,  befides  the  Sovereign, 
which  is  Guardian  of  the  Order,  and  who  Go¬ 
verns  it  by  himfelf  or  Deputy  ;  and  befides  the 
25  Companions  or  Knights  of  the  Garter ,  14  Secu¬ 
lar  Canons,  that  are  Priefts,  or  mu(t  be  within  a 
year  after  their  AdmilTion  ;  13  Vicars,  which 
mufc  alfo  be  Priefts  ;  and  26  Poor  Knights  that 
have  no  other  Subfiftence  or  Means  of  Living  but 
the  Allowance  of  this  Order.  The  Bifhop  of 
Winton,  for  the  Time  being  is  called  Prelate  of 
the  Garter  •  the  Bifhop  of  Sarum,  Chancellor  of  the 
Garter  ;  the  Dean  of  Windfor,  Regijler  of  the  Gar¬ 
ter.  The  Principal  King  at  Arms  is  called  Gar¬ 
ter  ;  who  is  to  Manage  and  Marfhal  their  So¬ 
lemnities  at  all  Inftallations  and  Annual  Feafts. 
The  Vjher  of  the  Garter  is  alfo  Vfher  of  the  Blacky 
Rod.  By  Order  of  King  Charles  I.  ail  the  Com¬ 
panions  of  the  Garter  are  to  wear  on  the  LefcSide 
of  their  upper  Garment  the  Crofs  of  England,  en¬ 
circled  with  the  Garter  and  Motto,  and  with  Rays 
of  Silver  iftuing  from  thence  every  way  like  a 
Star  ;  whence  ’tis  ufually  called  the  Star  and 
Garter. 

KNIGHT- Marfhal,  is  an  Officer  in  the  King’s 
Houfe,  having  Jurildidtion  and  Cognizance  of  a- 
ny  Tranfgreftion  within  the  King’s  Houfe  and 
Verge  ;  as  alfo  of  Contracts  made  there,  where¬ 
of  one  of  the  Houfe  is  Party. 

KNIGHTEN  Gyld,  was  anciently  a  Guild  in 
London,  confiding  of  Nineteen  Knights  ;  Founded 
by  King  Edgar :  Who  gave  then  a  Portion  of 
wafte  Ground,  lying  without  the  Walls  of  the 
City,  which  is  now  called  Port-Sopen-tVard.  Stow' s 
Annals,  p.151. 

KNOCKING  -Mid,  is  the  Tame  with  a  Stam¬ 
ping-Mill,  which  fee,  and  alfo  the  Word  Tin. 
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LABEL,  in  the  Law,  is  a  narrow  Slip  of  Paper 
or  Parchment  affixed  to  a  Deed  or  Writing  in 
order  to  hold  the  Appending  Seal :  So  alfo  any  Pa¬ 
per  annext  by  way  of  Addition  or  Explication  to 
any  Will  or  Teftament,  is  called  a  Label  or  Co¬ 
dicil. 

LACERTA,  is  a  word  ufed  in  Doomfday-Book, 
and  fignifies  a  Fathom. 

LACHES,  in  the  Law-fenfe,  feems  to  figmfie 
Slacknefs  or  Negligence ,  as  appears  from  Littleton , 
Fol.  403  and  72 6,  where  Laches  of  Entry  is  no¬ 
thing  elfe  but  a  negled  of  the  Heir  to  enter ;  and 
lo  perhaps  comes  from  our  Englilh  word  to  Lack.} 
unlefs  from  the  French  Lafcher  or  Lafche. 

LACHRYMATORIES,  were  fmall  Earthen 
Veflels  wherein  the  Tears  of  the  weeping  Friends 
that  furvived  were  repofited  and  buried  with  the 
Allies  and  Urns  of  the  Dead. 

LADA,  is  a  Lade  or  Lath,  from  the  Saxon  La- 
thian ,  fignifies  an  Alfembly  or  Court  of  Juftice  ; 
and  from  hence  the  Annual  Court  at  Dym-Church , 
by  Bpmney-Marjh  in  K?nt,  for  the  Eledion  of  a 
Bailiff  and  other  Officers  is  called  Dym-Church- 

Lath  to  this  Day.  ■ 

LADA,  from  the  Saxon  Ladian ,  alio  fignifies  a 
Purgation  by  Try al ;  and  in  the  Laws  of  K .  E- 
thelred  there  is  frequent  mention  of  the  Lada  Sim¬ 
plex,  Triflex ,  and  Plena. 

lafordswick,  in  the  old  Saxon,  is  the 
Betraying  of,  or  Infidelity  to  a  Lord  and  Matter. 
’Tis  mentioned  in  the  Laws  of  Canutus ,  c.  61.  and 
thofe  of  Henry  I.  c.  13. 

LAGA,  is  a  word  ufed  for  Law  in  Magna  Car¬ 
ta  ;  and  hence  comes  Dane  Lage ,  Saxon  Lage, 
Mercen  Lage,  See.  as  alfo 

LAGEDAYUM  or  Lagh-day ,  that  is,  a  Law- 
day,  or  day  of  open  Court :  Hence  alfo  a  Lages- 
Man  is  Homo  Legalis  ;  and  this  word  Lage-Man  is 
frequently  ufed  in  Doomfday -Book,  and  in  the  Laws 
of  Edvo.  the  Confeffor. 

.  LAGEN,  Lagena ,  in  ancient  times  was  a  Mea- 
fure  containing  fix  Sextarii.  Vid.  FI  eta,  /.  2.  c.  8, 9. 
and  Charta  Ed.  3.  m.  25.  n .  82. 

LAG  ON  or  Lagan,  is  a  parcel  of  Goods  thrown 
out  of  a  Ship  in  a  Storm,  &c.  and  becaufe  they 
would  elfe  fink,  they  are  fattened  to  a  Buoy  or 
Cork  in  order  to  be  found  again.  If  the  Ship  be 
wreck’d,  the  Goods  are  called  Lagan  or  Ligan , 
(juafi  a  Ligando  :  and  fo  long  as  they  continue  in 
the  Sea  they  belong  to  the  Admiral ;  but  when  caft 
afliore  they  become  a  Wreck,  and  belong  to  him 
that  hath  the  Wreck. ,  as  appears  in  Co.  1.  5  .fol.  106. 

LAHSLITE,  Lagjlite,  Laghjlite,  is  ufed  in  the 
Laws  of  Hen.  I.  c.  1 3*  for  a  Tranfgreffion  of  the 
Law ;  and  fometimes  for  the  Punifliment  there¬ 
unto  belonging. 

LAMMAS-DAY,  quail  Lamb-mas ,  is  our  firft 
of  Auguft,  and  on  this  day  the  Tenants  which  for¬ 
merly  held  Lands  of  the  Cathedral  Church  in 
York. ,  were  bound  by  their  Tenure  to  bring  a  Lamb 
alive  into  the  Church,  at  High-mafs. 

LAND-BOC,  was  anciently  a  Charter  or  Deed, 
whereby  Lands  or  Tenements  were  given  or  held. 

LAND-CHEAP,  was  an  old  cuftomary  Fine 
paid  cither  in  Cattle  or  Money  at  every  alienation 
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|of  Land  lying  in  fome  peculiar  Mannor,  or  Liber¬ 
ty  of  fome  Burgh.  This  Cuftom  yet  remains  in 
Malden  in  EJfex. 

LAND-GABLE  or  Gavel,  was  anciently  a  Tax 
or  Rent  iffuing  out  of  Land ;  tis  called  in  Doomf¬ 
day  Cenfus  Pradialts ;  and  Spelman  faith,  it  was  a 
Penny  for  every  Houfe,  being,as  we  now  fpeak,  a 
kind  of  Quit-Rent  or  Ground-Rent. 

LANDIRECTA,  in  the  Saxons  time,  were  fuch 
Services  and  Duties  as  were  laid  on  thofe  that  held 
Land.  Thefe  were  3  Obligations,  which  from 
their  Number  were  called  Trinoda  NecejJitas,  and 
were  Expedition,  Burgh-bote,  and  Brig-bote.  Thefe 
were  not  called  Servitia  becaufe  not  Feodal  Ser¬ 
vices  arifing  from  the  Condition  of  the  Owners  • 
but  by  this  name  Landiretta ,  Rights  that  charged 
the  very  Land,  whether  poffeft  by  Churchman  or 
Layman. 

LAND-TENANT,  in  the  Law,  is  he  that 
adually  poffeffes  the  Land,  and  who  hath  it  in  his 
Manual  Occupation.  The  fame  with  Terre-Te- 
nant. 

LANO-NIGER,  was  a  kind  of  Bale  Coin  in 
ufe  about  the  time  of  Ed.  I. 

LAPSE,  is  the  omiffion  of  a  Patron  to  prelent 
to  a  Church  within  fix  Months  after  voidable ;  on 
which  negled,  Title  is  given  to  the  Ordinary  to 
Collate  to  the  faid  Church. 

LASHITE,  was  a  common  Forfeiture  in  the 
time  of  the  Danes  ;  it  was  1 2  Ores ,  each  Ore  was 
about  6  d.  Sterling.  Vid.  Selden  Hift.  Tythes .  Tho* 
fome  fay,  the  Ore  was  in  value  about  1 6  Pence, 
and  that  1 5  of  them  made  the  Libra  or  Pound. 

&LAST,  in  general  fignifies  a  Burden,  and  par¬ 
ticularly  a  certain  Weight  or  Meafure  :  As  a  Laft: 
of  Pitch,  Tar,  of  Allies  is  14  Barrels  5  a  Laft  of 
Hides  or  Skins  is  1 2  Dozen  ;  a  Laft  of  Codfilli  is 
1 2  Barrels  ;  a  Laft  of  Herrings  is  20  Cades,  or  Ten 
Thoufand ;  a  Laft  of  Corn  is  ten  Quarters ;  a  Laft 
of  Wool  is  12  Sacks;  a  Laft  of  Leather  is  20 
Dickers,  and  every  Dicker  is  1  o  Skins  ;  a  Laft  of 
unpack’d  Herrings  is  1 8  Barrels. 

LAST,  in  the  Marlhes  of  the  Eaft  of  Kent,  alfo 
is  a  Court  held  by  24  Jurats,  and  fummoned  by 
the  two  Bailiffs  thereof,  wherein  they  make  Or¬ 
ders,  lay  and  levy  Taxes,  &c.  for  the  preservati¬ 
on  of  the  Marlhes. 

LASTAGEor  Lejlagc,  is  a  Cuftom  exaded  in 
fome  Fairs  and  Markets,  to  carry  things  where 
one  will,  faith  Bafiall ;  but  fometimes  ’tis  taken  al¬ 
fo  for  the  Balaft  of  a  Ship  ;  and  as  fome  fay,  ’tis 
properly  a  Cuftom  paid  for  Wares  fold  by  the 
Lajl. 

LASX-HEYRE,  is  he  to  whom  the  Land  comes 
by  Ef cheat,  for  want  of  lawful  Heirs;  which  js 
fometimes  the  Lord  of  whom  the  Land  is  held; 
and  fometimes  the  King. 

LATCHES,  in  a  Ship,  are  the  fame  with  Laf- 
kets. 

LATHE  (Lcejiium)  is  a  great  part  of  a  County 
or  Shire,  containing  3  or  4  Hundreds,  as  ihKjm* 
and  SuJJex.  Whence  the 

LATHE  REEVE,  or  Leid-grede,  or  Tything- 
Bpeve,  was  an  Officer  in  the  Saxon  Government, 
who  had  Authority  over  the  Third  part  of  the 
5  A  Country^ 
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Country,  or  over  3  or  more  Hundreds  or  Wapen¬ 
takes  5  whofe  Territory  was  called  a  Tithing ,  or  a 
Lei  cl  or  Lcithen.  Perhaps  the  Ridings  in  Toik-foirc 
are  fo  called  corruptly  from  T 'i things  or  Tidings, 
as  ’tis  fometimes  written.  Matters  that  could,  not 
be  determined  in  the  Hundred  Court,  were 
brought  to  the  Tri thing,  where  the  principal  Men 
of  3  or  more  Hundreds  being  affembled  by  the 
Authority  of  the  Lath  Reeve  or  Trithmg  Reeve,  did 
decide  and  determine  it 3  but  if  they  did  not,  it  went 
further  to  the  County  Court. 

LATITDUE  of  a  Plaee ,  is  found  at  Sea  by  ha¬ 
ving  the  Suns  or  any  Stars  Declination  (by  theTa- 
blesjand  his  Meridian  Altitude  3  and  that  is  found 
by  a  Quadrant  or  Aftrolabe.  Now  from  the  Hori¬ 
zon  to  the  Zenith  being  90°.  if  from  90°.  you  take 
the  Sun’s  Meridian  Altitude,  the  remainder  will  be 
the  Suns  di fiance  from  the  Zpnith.  When  there¬ 
fore  by  observation,  the  Sun’s  Meridian  Altitude 
is  found,  you  are  to  confider  whether  the  Sun 
hath  any  Declination  or  not :  If  he  hath  none,  but 
moves  in  the  Equinoctial  that  day,  then  the  Eleva¬ 
tion  of  the  Equator  will  be  equal  to  his  Meridian 
Altitude 3  and  confequently  his  Meridian  Altitude 
is  the  Co-Latitude  :  SubduCt  therefore  that  from 
90,  the  Remainder  is  the  Latitude  of  the  Place, 
which  will  be  North,  if  the  Sun  be  on  the  South 
part  of  the  Meridian,  and  South  when  the  Sun 
comes  to  the  North  of  the  Meridian.  ’Tis  the 
fame  thing  with  any  Star  in  the  Equator.  When  the 
Sun  or  Star  hath  any  Declination,  the  Zenith  di- 
ftance  with  that  will  give  the  Latitude  3  for  if  the 
Meridian  Altitude  and  Declination  be  both  the 
fame  way,  1.  e.  both  North  or  both  South,  the  dif¬ 
ference  between  them  will  be  the  Latitude  of  the 
Place,  or  the  Pole’s  height :  only  cbferve,  that  if 
the  Zenith  diftance  exceed  the  Declination  the 
contrary  Pole  will  be  elevated.  V.gr.  If  the  De¬ 
clination  be  23°.  30'.  N.  and  the  Zenith  Diftance 
fc°.  30'.  N.  the  Latitude  will  be  15 °.N.  Bilt  if 
the  Zenith  Diftance  be  710.  3°'*  S.  and  the  Decli¬ 
nation  200.  S.  the  Difference  will  be  510.  3o'=to 
'the  Latitude,  as  before,  only  it  will  be  North ,  be- 
caufe  the  Zenith  Diftance  exceeds  the  Declination. 
If  the  Declination  be  North  and  the  Merid.  Alti¬ 
tude  South,  or  vice  verfia,  i.  e.  one  contrary  to  the 
other,  then  the  Summ  of  the  Declination  and  the 
Zenith  Diftance  is  the  Latitude  of  the  Place.  In¬ 
deed  fometimes  the  Sun  or  Star  may  have  two  Me¬ 
ridian  Altitudes,  as  when  the  Altitude  and  Decli¬ 
nation  being  the  fame  way  the  latter  exceeds  the 
former;  and  then  the  Summ  of  the  Cc-declination 
and  the  Merid.  Altitude  is  the  Height  of  the  Pole 
towards  which  the  Declination  is  And  you  muft 
obferve,  that  whether  the  Meridian  Altitude  be 
North  or  South,  if  that  and  the  Co- declination  to¬ 
gether  be  lefs  than  1 8©°.  the  Sun  or  Star  will  have 
z  Meridian  Altitudes  in  24  Hours. 

LATROCINIUM,  in  fome  old  Charters,  is 
ufed  for  the  Liberty  of  Infang-thief, ,  or  the  Privi¬ 
lege  of  adjudging  and  executing  Thieves. 

"LATTA,  is  a  Lathe  or  Tithing. 

LAUDIMIUM,  in  the  Civil  Law,  is  the  50th 
part  of  the  value  of  Land  or  Houfes  paid  by  the 
Proprietor  to  the  new  Tenant,  by  way  o f  Empby- 
tcufis,  as  an  Acknowledgment  upon  Invefiitures, 
’or  for  being  put  into  poffeflion. 

LAUDUM,  was  formerly  ufed  for  an  Arbitra¬ 
tion  or  Decifive  Sentence  of  any  chofen  Judge  or 

Arbitrator.  ,  .  , 

LAUNDER,  is  a  Trench  cut  in  che  Floor  8 


Foot  long  and  10  Foot  over,  with  a  Turf  for  a 
Stopper  ar  one  End,  to  let  the  Water  (which  comes 
along  with  the  bruifed  Ore  from  the  Coffer  of  a 
Stamping  Mill  in  the  Tin-works,)  run  away  while 
the  Ore  links  to  the  bottom.  See  Tin, 
LAURETS,  were  pieces  of  Gold  coined  in  the 
Year  1619,  with  the  King’s  Head  laureated  on 
them.  There  was  a  20  s.  piece  marked  with  xx  • 
one  of  ior.  marked  x.  and  one  of  5  s.  marked  v  * 

LAW.  In  England  our  Laws  have  been  vari¬ 
able.  (1 .)  We  had  the  Laws  of  Molmutius,  which 
were  tranflated  out  of  Britijh  into  Englijh  by  Gil - 
das  3  of  which  there  fome  remain  in  our  prefent 
Laws.  Vid.  Mag.  Cart.  c.  1.  and  14. 

( 2*)  There  was  the  Merchcn  Lage,  mentioned  in 
CambdensBrit.  and  Polyd.  Hifi,  Anglia ,  lib.  5. 

(3.)  Weft-S axon- Lage. 

(4.)  Dane-Lage  3  all  wh:ch  were  reduced  into 
one  Body  by  Edw.  the  Confeffor . 

At  prefent  the  Law  of  England  is  divided  into 
3  parrs. 

( 1 .)  The  Common  Lave,  which  is  the  moft  anci¬ 
ent  and  general. 

(2.)  Statutes  or  Afls  of  Parliament. 

(3.)  Particular  Cuftoms.  C.  on  L.fcl.  1  5, 

LAW  hath  alfo  a  fpecial  fignification,  fome- 
times  implying  that  which  is  Lawful  with  us,  and 
not  elfew  here,  as  Tenant  by  Curtefie  of  England, 
13  E.  I.  3. 

To  Wage  Law  ( Vadiarc  Legem)  is  to  put  in  Se¬ 
curity  :  To  make  Law  (facere  Legem)  at  a  Day  af- 
figned  :  and  to  make  Law  is  to  make  Oath  that  he 
owes  not  the  Debt  challenged  at  his  Hands  3  as 
alfo  to  bring  with  him  fo  many  Men  as  the  Court 
fliall  affign,  to  avow  upon  their  Oath,  that  they  be¬ 
lieve  in  their  Confciences  he  hath  fworn  truly. 

And  this  Law  is  ufed  in  A&ions  of  Debt  with¬ 
out  Specialty  3  as  alfo,  where  a  Man  coming  to  the 
Court  after  fuch  a  time,  that  his  Tenements  have 
been  feized  for  default,  {hall  deny  himfelf  to  have 
been  fummoned. 

LAW  of  Arms ,  Jus  Militate ,  is  the  allowed 
Rules  and  Precepts  concerning  War  3  to  make  and 
obferve  Leagues  and  Truces,  to  punilh  Offenders 
in  Camps,  &c. 

LAW  of  Merchants,  Lex  Mercatoria ,  is  a  Pri¬ 
vilege  or  fpecial  Law,  differing  from  the  Common 
Law  of  England,  proper  to  Merchants,  and  fum- 
mary  in  Proceedings.  Vid.  27  E.  3.  Stat.  8,  9,  19, 
20.  13  E.  1.  Stat.  3.  Cook  on  Littleton,  fol.  182. 

LAW  Spiritual,  is  the  Ecclefiafticai  Law  al¬ 
lowed  by  the  Laws  of  this  Realm,  fo  far  as  it  is 
not  contrary  to  the  Common  Law,  nor  the  Sta¬ 
tutes  and  Cuftoms  of  the  Realm.  According  to 
this  the  Ordinary  or  other  Ecclefiaftick  Judges  do 
proceed  in  Caufes  within  their  Cognifance.  Co.  on 
Lit.  fsl.  344. 

This  was  called  the  Law  Chrifiian,  and  the 
Court  the  Court  Chrifiian  3  and  the  Rural  Dean 
who  was  Judge  or  Prefident  of  the  Court  within 
his  own  Diftritft,  was  called  hence  Decanus  Chri- 
fiianitatis,  and  in  contradillindHon  to  this,  the 
Common  Law  was  by  fome  called  Lex  Mundana , 
T errena,  &c.  * 

LAW  of  the  Staple,  is  the  fame  with  the  Law  of 
Merchants. 

LAW  of  Marque,  (fee  Reprifials.)  This  word  is 
ufed  27  E.  3.  Stat.  2.  c.  22.  and  comes  from  the 
German  word  March,  which  is  a  Bound  or  Limit  5 
and  thofe  who  arc  driven  to  Reprifals,  are  forced 
to  take  the  Ship  and  Goods  of  the  Injurer  fince 
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they  cannot  meet  him  at  home,  to  have  ordina¬ 
ry  Juft  ice. 

LA  "W-day,  is  otherwife  called  the  View  of  Frank. 
Pledge  or  Ccurt-Lcet ;  and  is  ufed  for  the  County 
Court,  i  E.  4.  c.  2.  and  indeed  the  Lagc-day  or 
Law  Day,  formerly  was  any  Day  of  open  Court ; 
and  was  commonly  ufed  for  the  more  folemn 
Courts  of  a  County  or  Hundred. 

LA \V-/c/}  Court.  On  King's  Hill  at  Ho ch ford  in 
EJfcx  on  Wednefday  Morning  next  after  Michael - 
mas-day ,  at  Cock  crowing,  is  held  a  Court  fo  cal¬ 
led,  becaufe  ’tis  held  at  a  lawlefs  or  unlawful 
Hour:  They  whifper  and  have  no  Candle,  nor  a- 
ny  Pen  and  Ink  but  only  a  Coal;  and  he  that  owes 
Suit  or  Service  and  appears  not,  forfeits  double  e- 
very  Hour  he  is  milling.  This  Court  belongs  to 
the  Honor  of  Raleigh ,  and  to  the  E.  of  Warwick. 

LAWES,  are  round  heaps  of  Stone,  being  a 
kind  of  a  rude  Monument  for  the  Dead.  They  are 
fo  called  on  the  Borders  between  England  and 
Scotland. 

LAYMAN,  among  the  Painters. is  a  Statue  of 
Wood,  whofe  Joints  are  fo  made,  that  it  may  be 
put  into  any  pofture ;  and  its  chiefeft  ufe  is  for  the 
C afting  and  Adjujling  of  Draperies  for  the  cloath- 
ing  of  Figures. 

LEA  of  Tarn.  By  Stat.  22,  23  Car,  2.  c. —  a  Lea 
of  Yarn  at  Kjdderminfler  is  appointed  to  contain 
200  Threads,  on  a  Reel  which  is  four  Yards  about. 

LEAD.  The  Lead  Mines  in  Somerfetfhire  are 
at  Menaip,  which  is  a  place  all  Mountainous,  but 
the  Hills  are  of  unequal  Heights  ;  ’tis  Barren  and 
Cold,  and  in  fome  places  Rocky :  the  Ridges  of 
the  Hills  run  confufedly,  but  molt  Eafi  and  Wefl , 
and  not  many  parallel  one  with  another.  The  Sur¬ 
face  is  heathy.  Ferny  and  Furzy  ;  it  feeds  Sheep 
all  the  Year;  and  young  Beafts,  Horfesand  Colts 
at  Spring  and  Fall.  The  Soil  is  Red  and  Stony, 
but  no  way  Clayie,  Mar  ley  or  Chalkey.  The  Stones 
are  either  of  the  nature  of  Fire-ftones  or  Lime- 
ftones.  The  Trees  have  their  Tops  burnt,  and 
the  Leaves  and  their  outfides  difcoloured  and 
fcorched  with  the  Wind ;  and  they  grow  to  no 
confiderable  bignefs.  The  Stones  which  are  wafht 
out  by  the  Brooks  and  Springs  are  reddifh  and 
ponderous.  The  Country  is  more  troubled  with 
Thunder  and  Lightning,  Storms,  Nodixrnal  Lights 
and  Fiery  Meteors,  than  other  parts  of  the  Coun- 
ty. 

When  they  have  gotten  the  Ore  they  beat  it 
fmall,  then  wajh  it  clean  in  a  running  Stream,  and 
then  lift  it  in  Iron  {(udders,  after  which  they  make 
an  Hearth  or  Furnace  either  of  Clay  or  Fire-ftone, 
which  they  fet  in  the  Ground,  and  upon  it  build 
their  Fire  which  is  lighted  with  Charcoal,  and  con¬ 
tinued  with  young  Oaken  Gadds :  'tis  blown  with 
Bellows  by  Mens  treading  upon  them,  and  after 
the  Fire  is  lighted  and  the  Fire-place  hot,  they 
throw  their  Lead  Ore  upon  the  Wood  which  melts 
down  into  the  Furnace ;  and  then  with  an  Iron 
Ladle  they  take  it  out,  and  on  Sand  call  it  into 
what  form  they  pleafe.  Phil.  Tranf.  N.  28. 

In  Phil.  Tranf.  N.  39.  you  have  this  further  ac¬ 
count. 

The  Veins  of  Lead  have  been  found  to  run  up 
into  the  Roots  of  Trees  without  apparently  alter¬ 
ing  them.  White,  Yellow  and  mixr  Earth,  are  Lea* 
ders  to  the  Country  or  Place  where  the  Ore  lies  ; 
and  changeable  Colours  do  always  encourage  their 
hopes.  Sometimes  they  dig  12  Fathom  deep  be¬ 
fore  they  meet  with  any  Stones;  other  while  when 
Vol.  II. 


a  Stony  Peak,  is  at  top,  they  meet  Ore  juft  utidcf 
the  Swcrd  or  Surface  oi  the  Grafs:  which  Ore 
hath  gone  down  40  Fathom.  A  FlackStone  is  art 
ill  lign,  and  lcad^to  Jam,  as  they  call  it,  that  is, 
a  thick  Bed  of  Stone  that  hinders  their  work  ;  a 
grey,  clear  and  dry  one  they  account  the  beft.  They 
leldom  meet  with  any  Damps.  11  in  linking  they 
come  to  wet  moorifti  Earth,  they  expebl  a  Jam, 
and  to  be  clofed  up  with  Rocks.  T.  heii  ncarneis 
to  the  Ore,  they  guefs  by  fuort  brittle  Clay  ;  for 
they  don’t  think  or  find  a  tough  Clay  to  be  leadings 
as  they  call  it ;  that  is,  directing  towards  Ore. 

Sometimes  the  Ore  lies  Shole  or  Ihallow,  and 
then  it  is  14  or  20  Fathom,  more  or  lefs,  before: 
they  hit  it.  They  follow  a  Vein  inclining  to  fome 
depth,  when  it  runs  away  in  little  flat  Finns. 

When  the  Stones  part  it  then  they  find  a  Vein 
again.  Their  Draughts  are  14  or  16  Fathom  til! 
they  come  to  a  Stone,  where  they  call  a  Side- 
Draught,  called  a  Cut.  Then  they  fink  plumb  a- 
gain  4  or  5  Cuts  one  under  another :  they  find  Ore 
at  50  Fathom.  Their  beft  Keats  are  North  and 
South  ;  Eaft  and  Weft  are  good,  tho’  not  fo  deep. 
The  Groove  is  4  Foot  long  and  li  Foot  broad,  til! 
they  meet  with  Stone,  and  then  they  carry  it  as 
they  can.  The  Groove  is  fupported  by  Timber  ; 
a  piece  as  big  as  one’s  Arm  will  fupport  1  o  Tun 
of  Earth.  The  Timber  there  lafts  long,  they  have 
known  it  He  200  Years,  and  after  that  will  ferve  in 
new  works ;  it  is  tough  and  black,  and  being  ex- 
pofed  a  few  Days  to  the  Sun  and  Wind  grows  lo 
hard  that  an  Ax  will  fcarce  cut  it. 

For  the  fupply  of  Air,  they  have  Boxes  of  Elml 
exadtly  clofed,  of  about  6  Inches  in  the  clear,  by 
which  they  carry  it  down  20  Fathom  and  more; 
but  when  they  come  at  Ore  and  need  an  Air-foaft, 
they  fink  it  4  or  5  Fathom  diftant,  of  the  fame 
fafhion  with  a  Groove ,  to  draw  as  well  Ore  as 
Air. 

They  make  life  of  Leathern  Fags,  holding  8  or 
9  Gallons  a  piece,  to  free  them  from  Water,  which 
are  drawn  up  with  Ropes.  If  they  find  a  Swallet , 
they  drive  an  Adit  upon  a  level  till  it  is  dry.  If 
they  cannot  cut  the  Rock,  they  ufe  Fire  to  anneal 
it,  laying  on  Wood  and  Coal,  and  contriving  the 
Fire  fo  that  they  can  leave  the  Mine  before  opera¬ 
tion  begins  ;  and  they  find  it  dangerous  to  enter 
again  before  it  be  quite  cleared  of  the  Smoak, 
which  hath  killed  fome. 

Their  Beetles,  Axes  and  Wedges,  unlefs  fo 
hardened  as  to  make  a  deep  impreilion  on  the 
Head  of  an  Anvil,  are  not  fit  for  their  ufe ;  and  yec 
they  fometimes  break  them  in  an  Hour ;  others 
laft  3  or  4  Days,  as  it  happens.  They  Work  in 
Frocks  and  Waft  coats,  by  Candle-light  (of  Tal¬ 
low)  1 4  or  15  to  the  Pound,  each  of  which  lafts 
3  Hours  if  they  have  Air  enough.  A  Vein  being 
loft,  they  drive  2  or  3  Fathom  in  the  Freafl ,  as  the 
nature  of  the  Earth  directs  them.  They  hand  out 
their  Materials  in  Elm  Fuckets  drawn  by  Ropes  ; 
the  Buckets  hold  about  a  Gallon.  Their  Ladders 
are  of  Ropes. 

.  The  Ore  fometimes  runs  in  a  Vein  and  fome¬ 
times  is  difperfed  in  Funky ;  it  lies  often  be¬ 
tween  Rocks :  Some  of  it  is  hard,  fome  milder. 
Many  times  they  have  branched  Ore  in  the  Spa^ 
About  the  Ore  there  is  a  Spar  and  Chalk  and  ano¬ 
ther  Subftance  which  they  call  Crootes,  which  is  a 
meally  white  Stone  matted  with  Ore,  and  loft. 
The  Spar  is  white,  tranlparent  and  brittle  likeGlafs. 

'  The  Chalk  white,  and  heavier  than  any  Stone. 
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1  he  Vein  lies  between  the  Coats,  and  is  of  diffe¬ 
rent  Breadths;  it  breaks  off  fometimes  abruptly 
in  an  Earth,  which  they  call  a  dcading  Led ;  and 
alter  a  bathom  or  two  may  come  again  to  keep 
the  lame  Point.  It  terminates  fometimes  in  a  Rock 
called  a  Flre-fione‘,  and  fometimes  in  a  dead  Earth, 
Clayie  without  either  Crootc  or  Spar.  The  cleareft 
and  hardeft  Ore  is  the  bed,  of  which  36  hundred 
weight  makes  about  a  Tun  of  Lead. 

The  Hearth  for  melting  the  Ore  is  about  5  Foot 
high,  let  on  Timber,  to  be  turned  about  as  a 
Wind-mill,  to  avoid  the  Smoak  on  a  Ihifting  Wind ; 
it  holds  half  a  Bufhel  of  Ore  and  Coal :  There  is 
a  Sink  on  the  fide  of  the  Hearth  into  which  the 
Lead  runs,  and  it  holds  about  Hundred.  They 
have  a  Bar  to  ftir  the  Fire,  a  Shovel  to  throw  it 
up,  and  a  Ladle  heated  red  hot  to  caft  out  the 
melted  Metal.  Once  melting  is  enough,  and  the 
bell,  which  is  the  heavyed,  melts  fird.  There  is 
a  Flight  ("as  they  call  it)  or  Steam  in  the  Smoak, 
which  falling  on  the  Grafs,  poifons  thofe  Cattle 
that  eat  of  it.  The  Workmen  find  the  tade  of  it 
(when  the  Smoak  flies  in  their  Faces)  to  be  fweet 
upon  their  Lips  ;  brought  home  and  laid  in  their 
Houfes  it  kills  Rats  and  Mice.  What  of  this  Flight 
falls  upon  the  Sand,  they  gather  up  to  melt  on  a 
Flag-Hearth ,  and  make  Shot  and  Sheet  Lead  of 
it. 

LEAD,  at  Sea,  fignifies  a  Plummet  of  that  Me¬ 
tal  of  about  a  Foot  long  and  6  or  7  pound  weight, 
which  is  hung  at  the  end  of  a  long  String  to  found 
the  depth  of  the  Sea  withall :  Therefore  their 
word  is  heave  the  Lead ,  that  is,  found  the  depth  of 
the  Water  to  know  whether  it  be  fafe  for  the  Ship 
to  venture  in  any  further  or  nor. 

LEAD-NAILS,  are  fuch  as  are  commonly  ufed 
to  nail  down  Lead,  Leather  or  Canvas  to  hard  I 
Wood.  I 

LEDGERS,  are  long  pieces  of  Timber  faden- 
ed  horizontally  to  the  Poles  in  the  Scaffolds  be¬ 
longing  to  any  Wall  or  Building,  on  which  the 
outermod  ends  of  the  Putlogs  do  red. 

LEE-WAY,  of  a  Ship  at  Sea,  is  the  Angle 
made  by  the  Line  on  which  the  Ship  fliould  run, 
according  to  her  Courfe  or  the  Point  of  the  Com- 
pafs  deered  upon,  and  the  real  Line  of  the  Ship’s 
way :  for  all  Ships  are  apt  to  fall  a  little  to  Lee¬ 
ward  or  to  make  fome  Lee-way.  Wherefore  in  cafl- 
ing  up  the  Log-board,  fomething  mud  always  be 
allowed  for  Lee-way  ;  and  they  give  fuch  Rules  as 
thefe,  1 .  If  the  Ship  be  upon  a  Wind  you  mud  allow 
one  Point  for  Lee-way.  2.  If  the  Wind  blow 
hard,  fo  that  you  are  forced  to  take  in  one  Top- 
fail,  allow  two  Points  for  the  Lee-way.  3.  If  it 
blow  fo  hard  that  both  Top-fails  mud  be  taken  in, 
and  the  Sea  runs  high,  then  allow  3  Points  for  the 
Lce-way.  4.  If  her  Fore-fail  being  furled,  fhe  Try 
under  a  Main-fail  and  Mizzen,  fhe  will  make  her 
way  four  Points  before  the  Beam.  5.  If  fhe  Try 
with  a  Main-fail  only,  fhe  will  make  her  way  near 
3  Points  before  the  Beam.  But,  6.  if  under  a 
Mizzen  only  fhe  will  make  her  way,  about  two 
Points  before  the  Beam. 

LEG  AC  \  >  Legatum ,  is  ufually  any  particular 
rhing  given  in  a  lad  Will  and  Teftament:  for  if 
Lhe  whole  Eflate  be  fo  given  *tis  Hxrcditas.  But 
Iff  the  Ecdefiadical  Senfe  it  was  formerly  a  Soul- 
Seat ,  01  a  Legac}  given  to  the  Church  *  or  accu- 
ftomed  Mortuary. 

LEGION,  in  the  time  of  the  Romans  fird  War  int 
Sicily ,  Polybius,  Lik  I.  faith,  that  the  Roman  Legion' 
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confided  of  4c7°  Foot  and  3o0  Horfe;  afterward 
L  JEmyhu s  and  C.  At, I, us  Co£  their  Legion  (ip 

&eai  Pr,eParatT  they  made  ag4illft  thSe  Ca»ls) 
confided  of  5  200  Foot  and  300  Horfe 

rh,AltCr  tbir  f0mc  T!  bet?re  the  Battle  at  Cam*; 
the  Roman  Legion  had  in  it  5000  Foot  and  ?cd 

Horfe,  to  which  was  added  an  equal  number  of 

Latin  Auxiliary  Foot,  and  for  the  iifod  part  thrice 

the  number  of  Horfe.  Polyb.  Lib .  3. 

LEVANT  in  Geography ,  is  properly  the 
Eadern-fide  of  any  Continent  or  Country,  or  that 
on  which  the  Sun  rifes.  But  now  with  our  Sea 
men  it  figmfies  the  Mediterranean  Sea,  and  efpe- 
cially  the  EaLern  part  of  it,  and  our  Trade  thither 
is  called  the  Levant  Trade ,  and  a  Wind  that  blows 

from  thence  out  of  the  Streights  Adouth  is  called  a 
Levant  Wind. 

LEVEL  :  In  Phil.  TranfaFt.  N.  14 1.  there  is  an 
Account  of  a  new  Level  by  Mr.  Butterfield,  which 
he  faith  is  done  by  a  Tube  with  Ghlfes  and  a 
Thread  hanging  between  4  Points,  with  a  Weight 
in  a  Box ;  lo  contrived,  that  as  foon  as  the  Indru- 
ment  is  fet  down,  you  have  their  Point  of  Horizon 
with  a  great  deal  of  exa&nefs;  and  he  faid  he 
was  then  making  another  which  plaid  on  the 
I  oint  of  a  Diamond.  But  I  have  never  heard 
any  thing  of  this  fince,  and  Mr.  Butterfield,  Inftru- 
ment-maker  to  the  French  King  is  now  dead. 

In  Phil  Tranf.H.  7 4.  p.  2217.  is  an  account  of 
a  Book  then  pubh flung  about  the  Art  of  Levelling 
by  Mr.  Mariotte  ;  but  whether  it  was  ever  adlual- 
ly  publiihed  I  know  not.  Capr.  Halley  Geometry 
ProfeiTor  at  Oxford,  from  his  OWervations  of  the 
height  of  the  Mercury  in  the  Barometer  at  the  top 
and  bottom  of  Snowdon  Hill  in  Wales  (where  at  the 
top  it  funk  3  Inches  8  Tenths  lower  than  its  height 
at  the  foot  of  the  Hill)  concludes,thar  oneof  ournew 
Portable  Barometers  would  be  accurate  enough  to 
taive  the  Levels  for  bringing  Water  from  diftant 
places, and  would  be  much  lelslubjedl  to  Error  than 
the  common  Levels,  there  being  T'T  of  an  Inch  for 
every  30  Yards  ;  which  may  be  divided  into  many 
parts  evidently.  See  Phil.  TrmifaR.  N.  zl9  And 
Mr.  Derham  by  Obfervations  of  this  nature  made 
at  the  Foot  and  Top  of  the  Monument,  allows  T- 
°f  an  Inch  t0  ^2  Foot  of  perpendicular  afeenr, 
when  the  Mercury  ftandeth  at  30  Inches. 

There  is  a  Book  written  on  the  Subje&ofle- 
velling  by  Mr.  De  la  Hire ,  but  I  have  not  leen  it. 
And  there  is  a  Defcription  of  a  new  levelling  In- 
ftrument  by  Mr.  Couplet  in  the  French  Memoirs 
for  1699. 

.  LEVELLING,  is  the  art  of  finding  a  true  Ho¬ 
rizontal  Line,  or  the  difference  of  Afcent  or  De- 
lcent  between  any  two  Places,  in  order  to  drain 
A4oors,  Marfhes  and  IVIoraffes,  &c.  or  to  convey 
Water  from  place  to  place.  The  Inftruments 
made  ule  of  you  will  find  under  the  word  Level 
in  Vol.  I.  and  Pendulous  Level  in  Vol.  II. 

The  Method  of  Proceeding  in  the  Art  of  Level¬ 
ling  is,  or  may  be  much  the  fame,  let  the  Inftru- 
ment  be  the  common  Water  Level,  that  of  Spirit 
of  Wine ,  or  the  new  Pendulous  one.  The  molt 
commodious  and  expeditious  way  is  to  provide 
two  Station  Staves  of  fquare  Deal,  like  Rulers,  a- 
bout  8  or  1  o  Foot  in  length.  Let  every  Foot  be 
divided  into  10  parrs,  and  each  of  thofe  into  ro 
more;  fo  each  fmal!  divifion  will  be  the  too  part 
of  a  Foot.  On  each  of  thefe  Staves  there  mult  be 
a  Vane  to  Hide  up  and  down,  and  with  a  Screw 
in  the  back-part  to  fallen  it  to  any  height  on  the 
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Staff.  The  fore.fide  of  the  Vane  or  Sight  fhould 
be  painted  white,  or  covered  with  white  Paper, 
with  a  blacl^  Line  drawn  acrofs  it  lengthways;  ha¬ 
ving  then  two  affiftants  to  hold  thefe  Staves  up¬ 
right,  and  to  Hide  the  Sights  up  and  down,  fup- 
pofing  you  were  to  find  the  difference  of  the 
Heights  of  any  two  places,  as  of  A  and  B  :  if  one 
Station  will  do,  place  the  Level  in  the  middle  be¬ 
tween  the  places,  and  having  by  the  Bubble  or  o- 
therwife  fet  it  truly  Horizontal,  look  back  to  the 
firft  place,  till  your  affiftant  Hiding  the  Vane  up 
and  down  for  you  there  on  the  Staff,  you  can  fee 
the  black  Line  thereon  cut  or  covered  by  the  crofs 
Hair  in  the  Telefcope ;  and  then  let  him  mark 
the  height  of  that  black  Line  above  the  Ground 
on  the  Divifions  on  the  Staff.  Then  turn  the 
Telefcope  about  and  look  towards  your  other 
Affiftant  at  B,  till  you  can  fee  the  Black  Line  on 
the  Vane  or  Sight  on  his  Staff  coinciding  with  the 
crofs  Hair  in  the  Telefcope :  and  let  him  alfo  note 
how  high  his  Black  Line  is  above  the  Ground ;  if 
his  Number  be  the  fame  with  the  former,  the 
Places  are  on  a  level,  or  of  the  fame  height;  other- 
wife  that  where  the  greateft  Number  is,  is  the 
higheft ;  and  the  difference  between  the  Numbers 
lhews  how  much. 

But  if  the  Places  are  fo  far  afunder,  or  have  ob- 
ftacles  interpofing,  that  you  can’t  do  it  at  one  Sta¬ 
tion,  as  is  ufually  the  cafe,  then  you  muff  do  it  at 
as  few  more  than  one  as  you  can,  and  you  muff 
keep  an  account  of  the  Numbers  on  the  Staves  at 
all  your  Stations  ;  putting  the  Back  Station  in  one 
Column,  and  the  Fore  Station  in  another,  with  a 
Column  for  the  Number  of  their  Stations  in  the 
middle ;  in  this  or  fuch  like  form. 


Where  all  the  Back  Sta¬ 
tions  make  together  6.2 7 .  or 
fix  Foot  and  .27  of  a  Foot, 
and  all  the  Fore  Stations 
make,  8.84 .  or  8  Feet  and 
.84  of  a  Foot.  And  the 
difference  between  thofe  2 
Numbers  being  2.77  .  or  2 
Feet  .77  of  a  Foot  is  the  ex- 
cefs  in  height  of  the  laft  place 
above  the  firft. 

N.  B.  In  levelling  of  Ri¬ 
vers,  you  niuft  fet  the  Black 
Line  of  the  Sight  in  the  firft 
Backward,  and  in  their  laft 
Fore  Station,  juft  to  the  Edge  of  the  Water :  And 
then  you  may  take  the  Intermediate  Stations,  any 
where,  a  Mile  off  from  the  River,  (§c.  in  the 
Meadow  adjoining,  for  it  will  all  come  right  at 
laft. 

LEVITATION,  is  a  word  Tve  met  with  no 
where  but  in  Dr.  Hook s  Opera  Pojihum* ;  and  he 
means  by  it  a  Property  direCHy  contrary  to  that  of 
Gravitation  towards  the  Sun ;  and  in  his  Difcourfe 
of  Comets,  p.  168,  he  faith  he  hath  by  many  Ob- 
fervations  difeovered,  that  tho’  there  be  a  delcent 
of  the  Steams  from  the  Nucleus  of  the  Comet  to¬ 
wards  the  Sun,  yet  they  alfo  quickly  returned  and 
Xvent  contrary  and  oppofite  to  the  Sun,  and  that 
fometimes  to  a  prodigious  extent.  And  perhaps 
where  the  power  or  force  of  Gravitation  ceafes, 
fome  fuch  contrary  Force  may  begin.  Of  which 
there  feem  to  be  many  Inftances  in  the  Gravitati¬ 
ons  or  Attractions  of  the  Particles  of  Matter  to¬ 
ward  one  another.  (See  Attraction.)  This  force  in 
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fuch  cafes  Sir  If.  Neman  calls  Vis  Impellent  and  ft 
appears  plainly  to  be  one  of  the  Laws  of  Nature' 
or  a  Branch  of  the  Will  of  our  Creator  in  the  Ma- 
terial  World;  and  without  it  I  think  there  can  be 
no  poffble  accpunt  of  Rarefaction  and  fome  other 
Phenomena  of  Nature.  Dr.  Hook,  p.  170.  takes 
notice  alfo,  that  there  is  as  vafi  an  Acceleration  in 
the  motion  of  Levitating  Bodies  as  there  is  in  Gra~ 
vs  rating  ones. 

LIBERA,  anciently  fignified  a  Livery  or  Deli, 
very  [of  fo  much  Grafs  or  Corn  to  a  Cuftomary 
Tenant  who  cuts  down  or  prepares  the  faid  Grafs 
or  Corn,  and  receives  fome  part  or  fmall  portion 
of  it  as  a  Reward  or  Gratuity. 

LIBERTAS  Ecclefiajlica ,  was  the  ufual  Phrafe 
in  our  old  Writings  to  exprefs  Church  Liberty, 
and  Ecclefiaftical  Immunities:  At  firft  this  was 
only  the  Bight  of  Invejhture ,  but  afterwards  ic 
grew  very  great,  extending  fo  far  under  fome 
weak  Governments  as  to  a  pretence  of  exemption, 
of  the  Perfons  and  Poffeffions  of  the  Clergy  from 
the  Civil  Power  and  JurifdiCtion. 

LIBERTINE,  in  the  Civil  Law,  is  a  Perfon  who 
is  manumifed,  and  made  free  from  Bondage  to 
which  he  was  born. 

LIBRA.  See  Pound. 

LIBRA,  a  Mechanick  Power.  See  Balance  in 

Vol.  !. 

LIBRATA  Terra,  was  anciently  a  Quantity  of 
Land  containing  4  Ox  gangs,  and  everv  Ox-gang 
1 5  Acres.  J  &  ^ 

LICENTIA  Transfretandi,  is  a  Writ  or  War¬ 
rant  directed  to  the  Keepers  of  the  Ports,  willing 
them  to  let  fome  pafs  quietly  beyond  Sea  who 
have  formerly  obtained  the  King  s  Licence  'there¬ 
unto. 


niun  1  . 


- - _  in  me  crencn  iviemoirs  or  the  Aca¬ 
demy  of  Sciences,  A.  D.  1699.  there  are  fome  Re¬ 
flections  about  the  Nature  of  Light  and  Colours  ; 
and  of  the  Generation  of  Fire,by  Mr.  Malebranche, \ 
in  which  he  endeavours  to  fupport  his  Notion  be¬ 
fore  communicated  in  his  Becherches  de  la  Verite 
and  in  his  Met aphy fields,  viK.  That  Light  and  Co¬ 
lours  do  confift  only  in  the  various  Pulfes  or  Vi¬ 
brations  of  the  Ethereal  or  Subtile  Matter. 

Dr.  Hool^  in  his  Op.  Pojlhuma ,  p.  54.  cenfidering 
the  exceeding  hardnefs  of  a  Diamond,  and  its 
wonderful  property  of  emitting  Light  or  fhining 
in  the  Dark,  upon  being  rubbed  or  Jlrucks  thinks 
that  there  is  this  one  Effential  Property  neceffary 
only  to  the  exiftence  of  Light,  viK.  a  very  auick.  vi- 
brative  motion ;  for  in  this  Experiment  there  is  nei¬ 
ther  Combuftion  nor  Flame,  as  in  Fire ;  nor  Moi- 
fture  and  Putrefaction,  as  in  Fifh,  Flefli  of  Veal 
rotten  Wood,  &c.  nor  a  motion  of  the  Animal 
Spirits;  (which  fome  think  to  be  the  caule  of  the 
Light  in  Gloe- worms,  the  Eyes  of  Cats  &c  )  ef- 

fentially  neceffary  to  the  Production  of 'this  Qua¬ 
lity.  ^ 

The  fame  Author  thinks  that  Arillotles  Defini¬ 
tion  of  Light,  <pa*  Ztfv  «  eaesyeta  *£  That 

tt  !s  the  inwcirkiug  °f  the  Diaphanous  Body,  or  of 
the  Medium-,  or  the  Internal  ACtion  of  the  Pellu¬ 
cid  or  Transparent  Body,  is  the  Light  of  which 
we  are  lenfible,  or  which  moves  our  Eye  :  So  that 
le  makes  Light  in  the  Luminous  Body  to  be  a  pe¬ 
culiar  motion  of  it,  which  the  Lucid  Body  can 
communicate  to  the  Tranfparent  Medium ,  or  to 
k  t0  ProPagate  it.  And  Light  in 

l  c  C  *S  moti°n  impreffed  on  it ;  by  which 
the  Soul  becomes  fenfible  of  it. 


\ 
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P.  1 14.  The  Dr.  afTerts,  that  the  power  or  force 
of  Light  decrcafes  in  a  Quadruplicate  Ratio  of  the 
Diftanccs  reciprocally  taken  ;  or  as  the  fquared 
Squares  of  the  Diitances  reciprocally  ;  and  confe- 
quently  the  effect  of  Light,  or  the  motion  it  caufes 
in  other  Bodies,  will  be  in  fubduplicate  proportion 
of  the  Powers,  and  therefore  only  in  duplicate  pro¬ 
portion  of  the  Diitances  reciprocally  taken. 

P.  1 1 8.  The  length  of  the  Strokes  of  the  Ptllfes  of 
Light,  arc  in  Duplicate  proportion  of  the  Diitances 
reciprocally.  P-  121.  Suppofc  then  that  the  length 
of  the  Pulfe  from  the  Centre  outwards  at  the  Body 
of  the  Sun,  fliould  be  one  Inch,  the  length  of  the 
Pulfe  of  Light  here  with  us  would  not  be  the 
iooocooth  part  of  the  thicknefs  of  a  Hair:  and 
yet  is  that  amazing  Organ  the  Eye,  lo  wifely  con¬ 
trived,  as  that  the  ftrength  of  the  Pulfe,  which 
was  deftroyed  by  fo  vaft  a  diftancc,  is  reftored  a- 
gain  to  a  good  part  of  its  firft  Power ;  for  as  in 
Diverging  Rays,  the  length  of  the  Pulfe  decreafes 
in  a  Duplicate  Ratio  of  the  Diflanct  ;  fo  in  Con¬ 
verging  Rays,  it  increafes  in  that  Ratio,  and  in  a 
contrary  order. 

I  had  before,  in  Vol.  I.  fhewn  from  Sir  If.  Nervton, 
that  Light  is  propagated  in  Time,  and  he  then  fup- 
pofed  about  1  o  Minutes  were  taken  up  in  its  paflage 
from  the  Sun  to  us  :  But  in  his  Opticks  he  deter¬ 
mines  this  matter  more  accurately.  Joyner  firft,  and 
after  him  others,  had  obferved  that  the  Eclipfes  of 
Jupiter's  Satellites  happen  about  7  or  8  Minutes 
fooner  than  they  ought  to  do  by  the  Tables,  when 
the  Earth  is  interpoled  between  the  Sun  and  that 
Planet ;  but  as  much  later  when  the  Earth  is  be¬ 
yond  the  Sun  in  refpect  of  Jupiter-  the  realon  of 
which  is,  that  the  Light  of  the  Satellites  hath  far¬ 
ther  to  go  in  the  latter  calc  than  in  the  former,  by 
the  Diameter  of  the  Earth’s  Orbit.  Some  in  e- 
qualities  of  Time  indeed  may  arife  from  the  Ec¬ 
centricities  of  the  Orbits  of  the  Satellites  3  but  thefe 
can’t  anfwer  in  all  the  Satellites*  and  at  all  times, 
to  the  pofition  and  diftance  of  the  Earth  from  the 
Sun.  The  mean  motion  of  Jupiter's  Satellites  is 
alfo  fwifter  in  his  defeent  from  his  Aphelium  to 
his  Periheliuyn,  than  in  his  afeent  in  the  other  half 
of  his  Orb.  But  this  Inequality  hath  no  refpect 
to  the  Pofition  of  the  Earth  ;  and  in  the  3  Interior 
Satellites  is  infenfible  ;  as  he  found  by  computati¬ 
on  from  the  Theory  of  their  Gravity. 

After  this  Sir  Ifaac  advances  this  Propofition, 
which  is  the  12  of  Part  3.  of  the  2d.  Book  of  his 
Opticks,  vi%. 

Every  Ray  of  Light  in  its  paffage  thro'  any  refract¬ 
ing  Suhflayice  is  put  into  a  cert  am  Tranjient  Conjii- 
tuticn  or  State,  which  in  the  progrefs  of  the  Ray  re¬ 
turns  at  equal  Intervals,  arid  difpofes  the  Ray  at  e- 
very  Return  to  be  eafily  tranjmitted  thro  the  next 
refracting  Surface,  and  between  the  returns  to  be 
eafily  reflected  by  it ,  This  is  manifeft  from  his  5,  9, 
12  and  1 5th  Obfervations.  Whence  it  appears, 
that  one  and  the  fame  fort  of  Rays  at  equal  Angles 
Of  Incidence  on  any  thin  tranfparent  Plate,  is  alter¬ 
nately  reflected  and  trarfmitted  for  many  SuccelE- 
ons,  according  as  the  thicknefs  of  the  Plate  in¬ 
creafes  in  Arithmetical  Progrcflion  of  the  Num¬ 
bers  o,  I,  2,  3,  4»  5»  6,  7,  8,  &c,  (See  Colours.) 
And  this  Alternate  Reflection  and  Tranfmififion  he 
found  by  his  24th  Obfervation,  continues  for  a- 
bove  100  ViciiEtudcs ;  nay,  as  he  proves  after¬ 
wards  to  many  thoufands,  being  propagated  from 
one  Surface  of  a  GJafs  Plate  to  another,  tho’ the 
thicknefs  of  the  Plate  be  i  of  an  Inch  and  more. 


So  that  this  Alternatioa  feems  to  be  propagated 
from  every  refracting  Surface  to  all  diitances  with¬ 
out  End  or  Limitation.  He  flifcws  alfo,  that  this 
alternate  Reflection  and  Refraction  depends  on 
both  the  Surfaces  of  every  thin  Plate,  becaufe  it 
depends  on  their  diftancc :  But  that  it  is  perform¬ 
ed  at  the  fecond  Slitface.  It  is  alfo  influenced  by 
home  Action  or  Difpofirion  propagated  from  the 
firft  to  the  fecond ;  becaufe  otherwile  at  the  fe¬ 
cond  it  Would  not  depend  on  the  firft.  And  this 
Action  or  Dilpofition,  in  its  propagation,  inter¬ 
mits  and  returns  by  equal  Intervals.  What  kind 
of  Action  or  Difpofition  this  is 3  whether  it  cori- 
fift  in  a  vibrating  or  a  circulating  motion  of  the 
Ray,  or  of  the  Medium,  or  fomerhing  clfe,  the 
Author  does  not  inquire :  But  he  allows  thofe 
that  are  averfe  to  all  new  Dilcoveries  which  they 
can’t  explain  by  Hypothefes,  at  prefent  to  fuppofe. 
That  as  Stones  by  falling  upon  Water  put  it  into 
an  undulating  motion,  and  all  Bodies  by  PerculE- 
on  excite  Vibrations  in  the  Air 3  fo  th'e  Rays  of 
Light,  by  impinging  on  any  refracting  or  refledt- 
ing  Surface,  excite  Vibrations  in  the  refracting  or 
reflecting  Medium,  and  by  fo  doing  do  agitate  the 
folid  parts  of  the  refracting  or  reflecting  Body, 
and  by  that  Agitation  caule  the  Body  to  grow 
warm  or  hot :  That  the  Vibrations  thus  excited 
are  propagated  in  the  refracting  or  reflecting  Me¬ 
dium  or  Subftance,  much  after  the  manner  that 
Vibrations  are  propagated  in  the  Air  for  caufing 
Sound  3  and  that  they  move  fafter  than  the  Rays, 
fo  as  to  overtake  them  5  and  that  when  any  Ray 
is  in  that  part  of  the  Vibration  which  confpires  with 
its  Motion,  it  eafily  breaks  thro’  a  refracting  Sub¬ 
ftance  3  but  when  it  is  in  a  contrary  part  of  the 
Vibration  which  impedes  its  Motion,  it  is  eafily 
reflected  3  and  confequently  that  every  Ray  is  fuc- 
celEvely  difpofed  to  be  eafily  reflected  or  tranf- 
mitted  by  every  Vibration  which  overtakes  it. 
Whether  this  Hyfothefis  be  true  or  falfe  he  doth 
not  confider  at  prefent,  contenting  himfelf  with 
the  certainty  of  the  fact,  That  he  hath  difeovered 
the  Rays  of  Light  by  fome  caufe  or  other  to  be  thus 
alternately  difpofed  to  be  reflected  or  refracted  for 
many  VicilEtudes.  The  returns  of  this  Difpofiti¬ 
on  of  any  Ray  to  be  reflected,  he  calls  Fits  of  eafie 
Reflection,  and  thofe  of  its  difpofition  to  be  tranf- 
mitted,  he  calls  Fits  of  eafie  tranfmiffion  3  and  the 
fpace  it  puts  between  every  Return  and  the  next 
Return  he  calls,  the  Intervals  of  its  Fits.  Then 
at  Prop.  13.  he  fliews,  that  the  Reafon  why  the 
Surface  of  all  thick  tranfparent  Bodies  reflect  part 
of  the  Light  incident  on  them,  and  refract  the  reft, 
is,  that  fome  Rays  at  their  Incidence  are  in  Fits 
of  eafie  Reflection,  and  others  in  Fits  of  eafie 
Tranfmillion.  This  appears  from  his  24th  Obfer¬ 
vation  5  where  the  Light  reflected  by  thin  Plates 
of  Glafs  and  Air  which  to  the  naked  Eye  appeared 
evenly  white  all  over,  did  thro’  a  Prifm  appear 
waved  with  many  lucceflions  of  Light  and  Dark- 
nefs  made  by  alternate  fits  of  eafie  Reflection  and 
eafie  Tranfmiffion  :  The  Prifm  fevering  and  di- 
ftinguifhing  the  Waves  of  which  the  white  Light 
was  compofed. 

And  hence  ’tis  plain,  Light  is  in  its  Fits  of  eafie 
Reflection  and  eafie  Tranfimiifion,  before  its  Inci¬ 
dence  on  any  tranfparent  Body  .*  And  probably  it 
is  put  into  fuch  fits  at  its  fir f l  e  miff  on  from  Lumi¬ 
nous  Bodies,  and  continues  in  them  during  all  its 
progrefs.  For  thefe  Fits  are  of  a  lafting  nature  3 
as  appears  by  what  he  proves  elfewhere. 
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He  fuppofes  here  the  Tranfparent  Bodies  to 
to  be  thick,  becaufe  if  the  thicknefs  of  the  Body 
be  much  lefs  than  the  Interval  of  the  Fits  of  eafie 
Reflection  and  eafie  Tranfmilflon  of  the  Rays,  the 
Body  lofeth  its  Reflecting  Power.  For  if  the  Rays 
which  at  their  entring  into  the  Body  are  put  into 
Fits  of  eafie  Tranfmiflion,  arrive  at  the  fartheft 
Surface  of  the  Body  before  they  be  out  of  thofe 
Fits,  they  muft  be  tranfmitted.  And  this  is  the 
reafon  why  Bubbles  of  Water  lole  their  Reflecting 
Power  when  they  grow  very  thin,  and  why  all 
Opake  Bodies  when  reduced  into  very  fmall  parts 
become  Tranlparent. 

He  fliews  alfo,  that  thofe  Surfaces  of  Tranfpa¬ 
rent  Bodies,  which  if  the  Rays  be  in  a  fit  of  Refra¬ 
ction  do  retraCt  it  molt  ftrongly,  if  the  Ray  be  in 
a  Fit  of  Reflexion  do  refleCt  it  molt  eafily. 

After  this  he  gives  feveral  other  curious  Propo¬ 
rtions  ;  from  whence  he  fliews,  that  tis^  eafie 
to  colleCt  the  Intervals  of  the  Fits  of  eafie  Re¬ 
flection  and  eafie  Tranfmiflion  of  any  forts  of  Rays 
refraCted  in  any  Angle  into  any  Medium,  and 
thence  to  know,  whether  the  Rays  fliall  be  reflect¬ 
ed  or  tranfmitted  at  their  fubfequent  Incidence  on 
any  Pellucid  Medium. 

By  the  Experiments  and  Obfervation  about  the 
Inflection  of  the  Rays  of  Light  (See  Inflexion)  he 
makes  it  plain,  that  Bodies  aCt  on  Light  at  a  di¬ 
fiance,  and  by  that  ACtion  bend  the  Rays  of  it  • 
and  that  this  ACtion  is  flrongeft  at  the  leaft  di- 
ftance.  He  fliews  alfo,  that  Rays  which  difler  in 
Ref  Tangibility  differ  alfo  in  Flexibility ,  and  by 
their  different  Inflections  it  is  that  they  are  fepara - 
ted  one  from  another,  fo  far  as  after  reparation  to 
make  the  3  Fringes  of  Colours  mentioned  in  thofe 
Experiments.  And  ’tis  probable  the  Rays  of  Light 
in  pafling  by  the  Edges  and  Sides  of  Bodies,  are 
bent  feveral  times  backwards  and  forwards,  with 
a  motion  like  that  of  an  Eel ;  and  that  the  faid 
coloured  Fringes  of  Light  arife  from  3  fuch  bend¬ 
ings.  ’Tis  probable  alfo  that  the  Rays  of  Light 
which  fall  upon  Bodies,  and  by  that  means  are 
reflected  or  refraCted,  begin  to  bend  before  they  ar¬ 
rive  at  the  Bodies  ;  and  that  Light  is  reflected,  re¬ 
fraCted  and  infleCted  by  one  and  the  fame  Prin¬ 
ciple  aCting  varioufly  in  various  Circumftances. 

’Tis  probable  alfo,  That  Bodies  and  Light  aCt 
mutually  on  one  another :  Bodies  upon  Light  in 
emitting,  reflecting,  refraCting  and  infleCting  it : 
and  Light  on  Bodies,  by  heating  them,  and  put¬ 
ting  their  parts  into  a  vibrating  motion ,  wherein 
Heat  confifts. 

All  fix'd  Bodies  when  heated  beyond  a  certain 
degree  do  emit  Light  and  Jhine  ;  and  this  fhining 
and  emiflion  of  Light  is  probably  caufed  by  the 
vibrating  Motions  of  the  Parts  5  and  all  Bodies  a- 
bounding  with  Earthy  Particles,  and  efpecially 
when  they  are  Sulphureous,  when  their  Parts  are 
iufficiently  agitated,  do  emit  Light ;  Whether 
this  Agitation  be  caufed  by  Attrition,  by  Percufli- 
on,  by  PutrefaCtion,  or  a  vital  motion  in  an  Ani¬ 
mal  Body,  ©V.  or  any  other  way.  Thus  the  Sea¬ 
water  ftlines  in  a  Storm  ;  Quicl^fiher  when  fieaken 
in  Vacuo ;  a  Cat’s  Back  or  a  Horfes  Neck  rubb’d 
by  the  Hand  in  the  Dark  ;  Wood,  Flefli  and  Fifli 
when  putrefied. 

The  fame  admirable  Author  in  the  new  Queries 
annexed  to  the  Latin  Edition  of  his  Optickj,  thinks 
it  probable,  that  there  are  yet  fome  other  congenitc 
■  Properties  of  the  Rays  of  Light  befides  thofe  above 
deferibed.  One  of  which  the  RefraCtion  of  that 
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ftrange  Body  IJJnnd  Cbryfial ,  acquaints  us  with- 
This  was  firft  taken  notice  of  by  Erafmus  Bartho- 
linus,  but  afterwards  more  accurately  deferibed 
by  Hugens  in  his  Book  of  Light  written  in  French „ 
This  Chryftal  is  a  pellucid  and  fiiiil  Stone  equal¬ 
ling  Rock  Chryftal  or  clear  Water  in  Tranfpa- 
rence  5  ’twill  bear  being  white  hot  in  the  Fire, 
and  after  that  will  lofe  its  Tranfparence  :  by  a 
very  violent  Heat  it  is  reduced  to  a  Calx,  but  will 
not  melt  nor  run:  being  macerated  for  a  Day  or 
two  in  Water  it  alfo  lofes  its  natural  politure  * 
on  rubbing,  it  difeovers  an  EleCtrick  Quality,  and 
with  Aqua  fortis  makes  an  Ebullition.  It  feems  to 
be  a  kind  of  Talk.  If  a  piece  of  this  Chryftal  bq 
laid  on  the  Leaf  of  a  Book,  each  Letter  feen  thro 
the  Chryftal,  by  a  kind  of  double  Reflection,  ap¬ 
pears  double:  And  if  any  Ray  of  Light  fall  on  any 
of  its  Surfaces,,  either  perpendicularly  or  oblique¬ 
ly,  it  is  always  divided,  by  a  double  RefraCtion 
into  two  Rays  ;  eich  of  which  is  of  the  fame  Co¬ 
lour  with  the  Incident  Ray,  and  they  appear  e- 
qual  to  one  another  as  to  the  Quality  of  Light- 
One  of  thefe  two  RefraCtions  is  conformable  to  the 
known  Laws  of  Opricks  ;  vi%.  That  the  Sine  of 
the  Incidence  out  of  Air  into  the  Chryftal  is  to  the 
Sine  of  RefraCtion  :  :  as  5  is  to  3.  But  the  other 
which  may  be  called  the  Vnufual  Refraction,  is 
made  thus  5  Let  A  D  B  C  be  the  Surface  of  the 
RefraCting  Chryftal,  C  the  greateft  folid  Angle 
belonging  to  that  Surface :  let  G  E  H  F  be  the  op- 
pofite  Surface,  to  which  the  Line  C  K  is  perpen¬ 
dicular.  This  Perpendicular  with  the  Line  C  F 
reprefenting  the  extream  Edge  of  the  Chryftal  con¬ 
tain  an  Angle  of  190.  3'.  join  K  F  ;  in  which  take 
KL  fo,  that  the  Angle  KC  L  may  be  of  6°.  40'. 
but  the  Angle  LCF  of  120.  23'.  This  being 
done,  let  the  Line  ST  reprefent  any  Incident  Ray 
of  Light  in  the  Point  T.  Let  T  V  be  the  re¬ 
fraCted  Ray,  and  what  that  is  may  be  found  by 
the  given  Ratio  of  the  Sines  of  5  to  3,  according 
to  the  common  Laws  of  Optickj.  Then  draw  V  X 
parallel  and  equal  to  KL,  and  fo  pofited  that  it 
may  lie  the  fame  way  towards  V,  as  L  doth  in 
refpeCt  of  K.  Join  TXj  and  that  Line  T X  fhali 
be  the  unufual  RefraCted  Ray,  being  carried  by  the 
new  RefraCtion  from  T  to  X.  If  then  the  Inci¬ 
dent  Ray  S  T  fall  alfo  perpendicularly  on  the 
RefraCting  Surface,  thofe  two  Rays  T  V,  and 
T  X,  into  which  by  RefraCtion  it  is  divided,  will 
become  parallel  to  the  2  Lines  C  K  and  C  L  : 
and  the  other  Ray  will  be  tranfmitted  perpendi¬ 
cularly,  according  to  the  common  Laws  of  Op- 
ticks  3  and  the  other  (  vi%.  TX)  diverging  by 
this  unufual  RefraCtion  from  the  Perpendicular 
will  make  with  it  the  Angle  V  T  X  of  about 
6  degr.  as  is  found  by  Experience. 

And  hence  the  Plane  T  V  X,  and  fuch  like  fimi- 
lar  Planes  which  are  parallel  to  the  Plane  C  F  K, 
may  be  called  the  Planes  of  Perpendicular  RefraCti¬ 
on  ;  and  that  Part,  Side  or  Place  towards  which 
the  Lines  KL,  and  VX  tend,  and  which  are 
drawn  from  the  Points  K.  and  V.  may  be  called 
the  Part ,  Place  or  Side  of  unufual  Ref  action. 


In 


L  I  G 


L  I  G 


<4. 


In  like  manner  Rock,  Chryfial  hath  a  double  Re¬ 
fraction,  but  the  difference  between  the  2  Re¬ 
fractions  is  lefs,  and  lefs  conlpicuous,  than  in  the 
Ifiand  Chryfial. 

When  the  Ray  S  T  which  falling  on  the  firft 
Surface  of  the  Ifiand  Chryfial  is  divided  into  the 
two  Rays  T  V,  and  TXj  and  thofe  two  Rays 
come  to  the  latter  Surface  of  the  laid  Chryftal  ; 
then  the  Ray  T  X,  which  in  the  firft  Superficies 
is  refracted  in  the  unufiual  Ratio,  will  be  again  re¬ 
fracted  entire  with  the  fame  unufiual  Ratio,  fo  that 
thefe  two  Rays  will  emerge  out  of  the  2d.  Surface 
in  Lines  parallel  to  the  firft  Incident  Ray  S  T. 
For  the  fame  will  happen  alfo  as  to  the  Ray  T  V, 
■which  being  refracted  in  the  firft  Surface  with  the 
ufiual  Ratio,  will  alfo  be  again  refracted  at  the  2d, 
with  the  ufiual  Ratio. 

And  if  of  two  pieces  of  Ifiand  Chryftal,  one  be 
fo  placed  after  another,  that  ail  the  Surfaces  of  the 
latter  be  refpectively  parallel  to  thofe  of  the  for¬ 
mer  :  Now  alfo  thofe  Rays  which  in  the  firft  Sur¬ 
face  of  the  firft  Chryftal,  were  refracted  with  the 
ufiual  Ratio ,  fliall  in  all  the  latter  Surfaces  be  re¬ 
fracted  with  the  fame  ufiual  Ratio ,  and  thofe  Rays 
which  in  the  firft  Surface  of  the  former  Chryftal 
were  refracted  with  the  unufual  Ratio ,  fliall  in  all 
the  latter  Surfaces  be  refracted  with  the  unufual  Ra¬ 
tio  :  and  the  fame  thing  will  come  to  pafs  when  the 
Surface  of  the  two  Chryftals  are  inclined  one  to 
another,  fo  their  Planes  of  Perpendicular  Refraftion 
be  but  parallel. 

There  is  therefore  foine  congenite  difference  in 
the  Rays  of  Light,  that  occafions,  as  in  this  Expe¬ 
riment,  feme  of  them  to  be  refracted  in  the  ufiual 
Ratio  always ;  and  others  always  in  the  unufiual 
Ratio  ;  for  if  it  were  not  congenite ,  but  did  arife 
from  fome  new  Modifications  impreffed  on  the 
-  Rays  in  the  firft  Refraction,  then  that  would  be 
changed  by  the  fame  kind  of  new  Modifications, 
in  the  3  following  Refractions  :  But  no  fuch  thing 
happens :  But  the  Property  continues  always  the 
fame,  and  hath  the  very  fame  effect  in  the  Rays  in 
all  th6fe  Refractions.  Wherefore  this  unufiual  Re¬ 
fraftion  mutt  depend  on  fome.  congenite  Property  in 
the  Rays  of  Light.  And  ’tis  very  well  worth 
while  to  enquire,  whether  there  may  not  be  other 
fuch ,  as  yet  unobferved  and  unknown. 

For  one  would  fulpect  that  there  are  divers 
Sides  of  the  Rays  of  Light,  and  thofe  endued  with 
divers  congenite  Properties:  For  if  the  Planes  of 
Perpendicular  Ref  rail  ion  of  the  2d.  Piece  of  Chry¬ 
ftal  be  placed  at  Right  Angles  with  the  Planes  of 


Perpendicular  Ref  ration  of  the  firft  Chryftal ;  then 
will  the  Rays,  which  in  their  Pro jedtion  thro*  the 
firft  Chryftal,  were  refracted  with  the  ufiual  Ratio , 
in  pafling  thro’  the  fecond,  be  refracted  with  the 
Vnufual  Ratio:  and  thofe  Rays  which  in  palling 
thro'  the  firft  Chryftal  were  refracted  with  the 
Vnufual  Ratio ,  fliall  in  pafting  thro’  the  fecond, 
be  refracted  with  the  Vfiual  Ratio.  Wherefore 
there  are  not  2  divers  kinds  of  Rays  in  their  own 
nature  different ;  of  which  one  fort  are  always  and 
in  all  Politions  refracted  with  the  Vfiual ,  and  ci¬ 
thers  with  the  Vnufual  Ratio :  But  thefe  2  kinds 
of  Rays,  as  mentioned  in  the  laft  Experiment, 
did  only  differ  in  this,  that  the  Rays  according 
to  their  different  Pofition,  did  with  their  dif¬ 
ferent  Sides,  refpect  the  Place ,  Region  or  Side  of 
Vnufual  Refraction  in  the  Chryftal.  For  in  the 
prefent  Experiment  one  and  the  fame  Ray  is  re¬ 
fracted,  one  way  with  the  Vfiual,  the  other  way 
with  the  Vnufual  Ratio,  according  to  the  Pofition 
of  its  Sides  to  thofe  of  the  Chryftal.  If  the  fame 
Sides  of  any  Ray  look  towards  the  lame  parts  of 
each  Chryftal,  then  will  that  Ray  be  refracted 
with  one  and  the  fame  Ratio  in  each  Chryftal;  but 
if  that  Side  of  the  Ray  which  is  turned  towards 
the  Place  of  unufiual  Ref  raft  ion  in  the  former  Chry¬ 
ftal,  be  diftant  90°.  from  that  fide  of  the  fame 
Ray,  which  looks  towards  the  Place  of  unufiual 
Refraction  of  the  fecond  Chryftal  (which  may  be 
done, by  fo  turning  the  2d  Chryftal, that  it  fliall  look 
towards  the  former  Chryftal,  and  confequently  the 
Rays  of  Light  themfelves  in  a  different  Pofition) 
that  Ray  will  now  be  refracted  in  different  Ratio’s 
in  the  different  Chryftals.  So  that  you  may  deter¬ 
mine,  whether  the  Rays,  which  fall  on  the  2d 
Chryftal,  will  be  refracted  in  the  Vfiual  or  Vnufiu- 
al  Ratio :  And  for  this  there  is  nothing  more  re¬ 
quired,  than  that  the  fecond  Chryftal  be  fo  turn¬ 
ed  about,  that  its  Place  or  Region  of  unufiual  Re¬ 
fraction  be  accordingly  pofited  on  this  or  that  fide 
of  the  Ray. 

.  Wherefore  every  Ray  may  be  confidered  as  ha- 
ving  4  Sides  ;  two  of  which  being  direcStly  oppo- 
fite  to  one  another,  caufe  that  the  Ray  be  always 
refracted  in  the  Vnufual  Ratio,  when-ever  either 
of  thofe  Sides  is  turned  towards  the  fide  or  place  of 
Vnufual  Refrafticn  in  the  Chryftal :  But  the  other 
2  Sides,  as  often  as  either  of  them  is  turned  to¬ 
wards  the  fide  of  Vnufual  Rcfraftion  in  the  Chry¬ 
ftal  do  yet  caufe  the  Ray  to  be  refracted  with  the 
Vfiual  Ratio.  The  two  former  fides  of  the  Ray 
therefore  may  be  called,  the  Sides  of  Vnufual,  the 
2  latter  of  Vfiual  Refraftion.  And  becaufe  thefe  Difi- 
pofiitions  were  in  the  Rays  before  they  fell  on  the 
2d, 3d  and  4th  Surface  of  the  2  Chryftals,  nor  were 
they  at  all  changed  by  the  refraction  of  the  Rays 
in  their  paffage  thro’  thofe  Surfaces :  But  the  Rays 
were  refracted  by  one  and  the  fame  Law  in  every 
one  of  the  4  Surfaces,  it  feems  that  thefe  Difipofii- 
tions  are  properly  congenite  to  the  Rays  of  Light, 
and  were  not  at  all  changed  by  the  firft  Refracti¬ 
on  :  But  that  it  is  on  the  account  of  thefe  Difipofi- 
tions  in  the  Rays,  that  they  were  refracted  in  their 
Incidence  on  the  firfil  Surface  of  the  firfil  Chryftal, 
fome  in  the  Vfiual  and  fome  in  the  Vnufual  Ratio , 
according  as  their  Sides  of  Vfiual  or  Vnufual  Re¬ 
fraftion,  at  that  time  refpected  the  fides  or  place 
of  Vnufual  Rcfraftion  in  that  Chryftal. 

All  the  Rays  of  Light  therefore  have  2  oppofite 
Sides,  in  which  the  Property  is  congenite,  on  which 
the  Vnufual  Refraftion  depends ;  and  the  other  2 
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Sides  are  without  any  fuch  Property:  And  it  re¬ 
quires  yet  further  to  be  confidered,  whether  there 
be  nor  even  other  Properties  of  Light ,  by  which 
the  Sides  of  the  Rays  differ  and  are  diflinguijhcd 
from  one  another. 

After  this  he  fhews,  that  in  an  Oblique  Intidence 
of  the  Rays  upon  the  fitft  Chryftal  the  fame  diffe¬ 
rence  between  them  appears,  as  when  they  fall 
perpendicularly ,  to  the  former  Properties. 

From  the  whole  therefore  may  be  very  juftly 
concluded,  That  all  thofe  Flypothefes  are  falfe  and 
precarious  which  have  been  yet  advanced,  in  or¬ 
der  to  explain  the  Phenomena  of  Light  by  new 
Modifications  of  the  Rays ;  for  they  do  not  depend 
on  any  fuch  Modifications ,  but  on  congenite  and 
immutable  Properties,  effentially  inherent  in  the 
Rays. 

And  equally  erroneous  alfo  are  thofe  Hypothefes , 
which  attempt  to  explain  the  Phenomena  of  Light 
by  any  Preffure  or  Puffe  impreiled  upon  the  fluid 
Medium ,  by  Motion ;  for  thefe  at  long  run  depend 
upon  the  new  and  different  Modifications  of  the 
Rays,  and  fo  fall  in  with  the  other. 

But  further,  if  Light  confifted  only  in  a  Preffure 
upon  the  Medium ,  it  muft  be  either  without  any 
local  motion ;  and  then  ’tis  impoflible  to  account 
for  the  agitation  and  heat  produced  in  Bodies  by 
the  Refraction  and  Reflection  of  the  Rays :  or  if 
it  be  fuppofed  to  confift  in  Motion  propagated  to 
all  diftances  in  an  inftant ;  to  that  muft:  be  requi¬ 
red  an  infinite  force  acting  every  moment  and  in 
each  lucid  Particle.  But  did  Light  confift  in  a 
Preffure  or  a  Motion  propagated  thro’  a  fluid  Medi¬ 
um,  whether  it  propagated  inftantaneoufly  or  in 
Time,  it  could  not  be  done  in  Right  Lines,  but 
muft  inflect  back  upon  it  felf  in  a  Shadow  ;  for 
Preffure  or  Motion  in  a  fluid  Medium,  whenever 
it  meets  with  any  obftacle  which  may  impede  part 
of  its  motion,  cannot  be  propagated  in  Right  Lines, 
but  muft  be  inflected  back  towards  it  felf,  and 
dilufed  every  way  throughout  the  quiefeent  Medium 
which  lies  beyond  the  Obftacle. 

The  force  of  Gravity  tends  downwards ;  and 
yet  the  preffure  of  the  parts  of  Water,  which  a- 
rifes  only  from  the  force  of  Gravity,  tends  with 
an  equable  force  every  way,  and  is  propagated 
with  equal  eafe  by  crooked  Lines  as  by  ftrait. 
JVaves ,  on  the  Surface  of  Water,  where  they  fall 
on  the  Surface  of  any  large  Obftacle^  inflect  back 
upon  themfelves,  and  are  dilated  and  diffufed 
gradually,  in  the  Quiefcent  Water  lying  beyOnd 
that  Obftacle.  The  Waves,  Vibrations,  or  Pulfes 
of  Air,  in  which  Sounds  confift,  are  manifeftly  in¬ 
flected,  tho’  not  fo  much  as  thofe  of  Water:  for 
the  Soilnd  of  a  Bell  or  of  a  great  Gun  can  be  heard 
over  a  Hill,  interpofed  between  the  Ear,  and  Eye, 
and  founding  Body ;  and  we. find  that  Sound  is 
propagated  as  eafily  by  crooked  as  ftrait  Tubes, 
whereas  Light  is  never  obferved  to  move  in  curve 
Lines,  nor  to  be  inflected  back  fo  as  to  fliadow  it 
felf.  Indeed  there  is  a  kind  of  Inflection  of  the 
Rays  of  Light,  as  hath  been  before  mentioned, 
but  that  is  not  ad  Vmbram,  but  a  contrary  way  $ 
and  is  only  found  in  a  Rays  palling  by  and  very 
near  the  extream  edge  of  fome  Body  ;  and  then  as 
foon  as  it  is  paft  the  Body  it  goes  on  Jlraight  again. 

The  Rays  of  Light  are  therefore  certainly  little 
Particles  actually  emitted  from  the  Lucent  Body, 
and  refracted  by  fome  Attraction,  by  which  Light 
and  the  Bodies  on  which  it  falls  do  mutually  act 
upon  one  another :  For  fuch  Particles  or  Cor- 
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pufcles  thro’  uniform  Mediums  will  be  tranfmir- 
ted  in  right  Lines  without  any  Inflection  in  Vm- 
bram,  as  we  find  the  Rays  of  Light  are:  They 
may  have  alfo  divers  Properties,  and  which  they 
may  preferve  immutable  in  their  own  paffages  thro* 
divers  Mediums ;  which  agrees  with  the  Nature 
of  the  Rays  of  Light.  Pellucid  Bodies  ail  upon 
the  Rays  of  Light  at  fome  difiance,  when  they  re¬ 
fract,  reflect  and  inflect  them  ;  and  the  Rays  of 
Light  reciprocally  act  upon  them,  at  iome  little 
diftance  alfo,  by  agitating  and  heating  their  Par¬ 
ticles.  And  this  Action  and  Reaction  which  is  per¬ 
formed  at  fome  difiance  is  mighty  like  what  we  call 
the  force  of  A  ttr ail  ion,  or  Gravity  in  other  Bodies,' 
And  if  the  Caufe  of:  Ref  rad  ion  be  the  Attraction  of 
the  Rays,  he  fliews  in  his  admirable  Principia ; 
that  the  Sines  of  Incidence  muft  be  to  the  Sines  of 
RefraCtion  in  a  given  Ratio  -  as  in  fact  we  find  the 
thing  to  be.  The  Rays  of  Light  in  palling  out  of 
Glals  into  a  Vacuum,  are  infected  towards  the 
Glafs,  and  if  they  fall  too  obliquely  will  revert 
back  again  to  the  Glafs  and  be  totally  reflected • 
Now  the  caufe  of  this  Reflection  cannot  be  attri¬ 
buted  to  any  refiftence  of  the  Void  or  Vacuum ,  but 
entirely  to  fome  Force  or  Power  in  the  Glafs  which 
attracts  or  draws  back  again  the  Rays,  as  they  are 
palling  into  the  Vacuum.  And  this  appears  from 
hence,  That  if  you  wet  the  poftefior  Surface  of  the 
Glafs  with  Water,  Oyl,  or  liquid  and  clear  Ho¬ 
ney,  or  with  a  folution  of  Quickfilver;  then  the 
Rays  which  would  otherwife  have  been  reflected , 
will  pafs  into  and  thro’  that  Liquor ;  which  plainly 
fliews,  that  the  Rays  are  not  reflected  till  they  come 
to  that  pofterior  Surface  of  the  Glafs,  nor  till  they 
begin  to  go  out  of  it  too.  But  if  at  their  go ihg 
out  they  fall  into  any  of  the  aforefaid  Liquors, 
they  will  then  not  be  reflected  but  go  on  in  their 
former  courfe  ■  the  reafon  of  which  is,  that  the  At¬ 
traction  of  the  Glafs  is  counter-balanced  by  the 
Attraction  of  the  parts  of  the  Liquor  which  ad¬ 
here  to  its  Surface.  And  this  appears  yet  plainer 
in  the  Experiment  of  ttvo  Glafs  Prifms,  or  the 
Objed  Glaffes  of  two  long  TeJefcopes,  one  of 
which  fliall  be  plane  (on  one  fide)  the  other  a 
little  convex,  and  then  compreffing  them  fo  that 
they  do  neither  quite  touch  one  another  through¬ 
out,  and  yet  have  their  Surfaces  very  hear  •  for 
then  that  Light  which  falls  on  the  hinder  Surface 
of  the  firft  Glafs,  and  in  that  place  where  the 
Glaffes  are  not  diftaht  one  from  another  above 
tto  .  o’  o'  of  an  Inch  will  be  totally  tranfmitted. 
thro’  that  Surface,  and  the  interjeded  Air  or  Va¬ 
cuity,  and  will  enter  into  the  ad  Glafs  fas  he 
fliews  in  his  ift,  4th,  and  3rh  Obfervations  of  the 
firft  Part  of  his  2d  Book  of  his  Optickj.)  But  if  the 
id  Glafs  be  moved  a  little  farther  off,  then  the 
Light  c.oming  out  of  the  hinder  Surface  of  the  firft 
Glafs  into  that  Air  or  Vacuum ,  will  be  turned 
back  again  towards  the  Glafs  and  refleded.’ 
Wherefore  ’tis  plain,  that  the  Rays  are  drawn 
back  by  fome  force  that  is  inherent  in  the  firft 
Glafs,  fince  there  is  nothing  elfe  that  can  occafi- 
on  it. 

To  account  alfo  for  that  odd  Phenomenon  of 
the  Rays  of  Light  which  he  calls,  Their  Fits  of 
eafe  Tttinfmiffion  and  Reflection,  he  judges  that, 
there  is  nothing  more  required  than  that  the  Rays 
fhould  be  very  final!  Corpufdes  of  Matter,  which 
either  by  their  Attraction  or  fome  other  Force ,  do' 
excite  certain  Vibrations  in  the  Bodies  on  which 
they  ad  3  which  Vibrations  being  f v  if  ter  than 
S  B  the 
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thcmotion  of  the  Rays,  do  fucceffivcly  outftrip  or  gee 
before  them,  and  To  agitate  them  as  alternately 
to  increafeor  diininifh  their  Velocity  ;  and  there¬ 
fore  produce  thole  Fits  in  the  Rays  of  Light. 

And  he  thinks  it  very  likely,  that  the  Vnufual 
Re  fra  ft  im  difeovered  to  be  in  the  If  and  Chryftal  a- 
bovc-mentioned,  is  caufed  by  fom e  Attracting  Force 
which  is  inherent  in  certain  Sides  of  the  Rays  and 
of  the  Particles  of  the  Chryftal.  For  if  there  were 
not  fome  fuch  Force  or  Virtue  in  fome  part  of  the 
Chryftal  and  not  in  the  others,  in  order  to  diftort 
and  bend  the  Rays  towards  the  Sides  or  Parts  of 
Vnufual  Ref  raft  ion,  it  could  not  be,  that  the  Rays 
which  fall  perpendicularly  upon  the  Chryftal, 
Ihould  both  in  their  ingrefs  and  egrefs  be  fo  re¬ 
fracted  one  way  rather  than  another,  as  that  they 
Ihould  alfo  perpendicularly  emerge  by  a  now  con¬ 
trary  pofition  of  the  Place  or  Region  of  Vnufual 
Refraftion  in  the  Surface  of  the  fecond  Chryftal. 
The  Chryftal  plainly  aifting  upon  the  Rays  after 
they  have  pafled  thro’  it,  and  are  got  into  the  Air 
or  into  a  Vacuum. 

And  becaufe  the  Chryftal,  by  that  force,  doth 
not  ad:  on  the  Rays,  but  when  the  proper  corre- 
fponding  Sides  of  the  Rays  of  Light  are  turned 
towards  the  places  or  parts  of  Vnufual  Refraftion 
in  the  Chryftal,  it  appears  that  there  is  alfo  fome 
Force  or  Virtue  in  the  Sides  of  the  Rays  themfelves 
eorrefponding  to  that  Force  inherent  in  thole  Parts 
of  the  Chryftal,  almoft  after  the  fame  manner  as 
the  two  Poles  of  the  Magnet  anfwer  to  one  ano¬ 
ther.  Which  virtue  in  the  Magnet,  as  it  is  capable 
of  being  encreafed  and  diminilhed,  and  is  not  any 
where  to  be  found  but  in  the  Magnet  and  in  Iron  : 
So  this  Virtue  of  the  Refrading  Rays  which  fall 
perpendicularly  upon  it,  is  greater  in  the  If  and 
than  in  the  Rocl ;  Chryftal  ;  and  is  as  yet  found  no 
where  elfe. 

Not  that  he  thinks  this  Virtue  to  be  Magnetical ; 
for  it  feems  to  be  of  a  different  nature:  But  let  it 
be  what  it  will,  it  can  fcarce  be  conceived  that  the 
Rays  of  Light,  unlefs  they  be  allowed  to  be  really 
'Corpufcles  or  Particles  of  Matter,  can  have  any 
fuch  permanent  force  in  tvpo  of  their  Sides,  and 
not  have  any  fuch  thing,  at  the  fame  time,  in 
their  two  other ;  and  this  without  any  regard  to 
the  Poftion  with  which  they  refped  the  Space  or 
Medium  thro’  which  they  pafs. 

And  yet  tho’  Light  be  certainly  a  Body,  it  is  al- 
tnoft  impoiTible  to  conceive  the  fmallnefs  of  its 
Corpufcles ;  but  however  that  they  are  exceeding 
minute  may  be  gathered  from  thefeConliderations, 
(i.)  That  they  freely  pervade  all  Tranfparent  Bo¬ 
dies,  fuch  as  Chryftal,  Glafs,  feveral  Pebbles  and 
Gems;  and  almcft  all  Fluids  but  Mercury;  and 
pafs  where  no  other  Fluid,  how  thin  foever,  can 
enter  ;  and  yet  no  Eye  hath  ever  been  able  to  dif- 
cover  the  conftituent  Particles  of  the  grolfeft  Fluid. 
(2.)  It  may  be  propagated  from  innumerable  dif¬ 
ferent  Luminous  Bodies  without  any  confiderable 
oppofition  to  one  another,  as  Dr.  Cheyne  (hews  by 
this  Experiment.  Suppofe  a  Plate  of  Metal,  ha¬ 
ving  at  the  top  the  fmalleft  hole  that  can  be  made, 
Were  crccfted  perpendicularly  on  an  Horizontal 
Plain ,  and  that  about  it  were  fet  innumerable 
Luminous  Of  efts  of  about  the  fame  heighth  with 
the  Plate,  at  an  ordinary  diftance  from  it;  then 
will  the  Light  proceeding  from  every  one  of  thefe 
Objedfs,  be  propagated  thro’  this  fmall  hole,  with¬ 
out  interfering.  This  will  appear  by  applying  a 
dark  Objecft,  in  a  ftrait  I  me,  againft  the  Lumi¬ 


nous  Body,  for  the  Light  of  this  Body  will  thro' 
the  hole  be  received  upon  the  dark  Body.  Now 
it  is  impoftible  that  fo  many  different  Streams  of 
Light  could  be  tranlmitted  thro’  fo  fmall  a  hole 
were  not  the  Particles  of  Light  extreamly  little.5 
To  which  may  be  added,  (%)  That  if  they  were 
not  very  minute  Corpufcles,  their  amazing  Velo¬ 
city  is  luch,  that  they  would  pierce  thro’  all  kinds 
of  folid  Bodies  almoft  as  cafily  as  they  do  Vacui¬ 
ties  ;  whereas  vye  fee  the  Rays  of  Light  to  be  re¬ 
gularly  refleded  from  fome  Bodies.  (4 .)  We  find 
all'o  that  innumerable  different  Spheres  of  Light 
may  be  propagated  from  their  feveral  Luminous 
Centres  within  our  Horizon,  without  interfering. 
How  many  Millions  of  Candles  and  Flambeaus, 
fending  all  out  their  Tides  of  .  Light,  is  it  poffible 
for  the  Eye  to  fee  together,  without  their  being 
confounded  one  with  another ;  which  fhews  both 
the  exceeding  fmallnefs  of  the  Particles  of  Light, 
and  alfo  the  largenefs  of  the  Vacuities  between  the 
Particles  of  Air  and  other  Bodies. 

How  extreamly  fwift  the  Particles  of  Light 
move  may  be  gathered  from  the  Experiment  of 
Mr.  Rcmer ,  wherein  he  finds  that  the  Rays  of  Light 
pafs  from  the  Sun  to  us  in  about  1  o  Minutes  of 
Time;  and  Mr.  Flugens  hath  proved  in  his  Coftmo - 
theoros,  that  a  Bullet  dilcharged  from  the  Mouth  of 
a  Cannon,  and  not  abating  of  its  firft  Velocity, 
would  be  25  Years  before  it  reach  the  Sun.  Now 
the  Via  percurfa  being  the  fame  in  both,  the  Ve¬ 
locities  will  he  reciprocally  as  the  Limes  ;  that  is,  the 
Velocity  of  Light  to  that  of  a  Cannon  Bullet,  will 
be  to  that  of  a  Cannot  Bullet,  per/ifting  in  its 
greateft  fwiftnefs,  as  25  Years  to  10  Minutes;  or 
as  1314700  is  to  One,  nearly  :  So  that  the  Moti¬ 
on  of  Light  is  above  a  Million  of  times  fwifter 
than  that  of  a  Cannon  Ball. 

Moreover  the  diftance  between  the  Sun  and 
Earth,  is  atleaft  12000  Diameters  of  the  Earth  * 
but  fuppofe  it  but  10000,  then  will  Light  run  1 000 
Diameters  in  a  Minute  or  1 67  Diameters  in  a  Se¬ 
cond;  that  is  at  leaft  130000  Miles  in  one  Se¬ 
cond  ;  which  is  Motion  almoft  incredibly  and 
really  amazingly  fwift.  But  the  extraordinary 
effeefts  of  Light  and  Heat  feem  to  require  all  this, 
and  we  fee  how  powerfully  it  aefts  ("being  congre¬ 
gated)  on  the  moft  compacft  folid  Bodies :  and  we 
never  find  any  abatement  of  its  Force  arifing  from 
a  diminution  of  its  Velocity. 

See  Mr.  Haukshee' s  Experiments  about  the  Pro¬ 
duction  of  Light  in  vacuo  by  the  Attrition  of  Bo¬ 
dies;  in  Phil.  Tranft  N.  304,  and  in  N.  307.  and 
by  the  Effluvia  of  one  Glafs  falling  on  another  in 
Motion.  Phil.  Lranft  N.  309,  3  io. 

LIGHTS  :  Ships  of  War  are  in  the  Night-time 
very  well  diftinguifhed  by  the  Lights  that  they 
hang  out ;  for  in  a  Fleet  the  Admiral  carries  three 
Lights  on  the  Poop,  and  one  on  the  main  Top. 
The  Vice-Admiral  hath  two  on  his  Poop,  and 
one  on  his  main  Top.  The  Rear- Admiral  hath 
but  one  on  his  Poop  and  one  on  his  main  Top. 
The  Vice-Admiral  of  each  particular  Squadron 
hath  only  two  on  his  Poop  but  none  on  his  main 
Top.  The  Rear-Admiral  of  each  Squadron  hath 
only  one  on  his  Poop.  But  when  the  whole  Fleet 
carry  their  Lights,  then  the  Rear-Admiral  is  di¬ 
ftinguifhed  by  carrying  two  Lights,  the  one  hoifted 
a  Yard  above  the  other,  on  the  Enfign  Staff ;  and 
in  cale  of  foul  Weather  and  a  dark  Night  every 
Ship  muft  carry  a  Light. 
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LIGULA,  in  our  Latine  Law  fignifies  a  Coj>y, 
Exemplification  or  Tranfcript  of  any  Court  Roll 
or  Deed.  *  • ' 

LIMBERS,  in  Gunnery,  are  a  kind  of  Train 
joyned  to  the  Carriage  of  a  Cannon  upon  a  March ; 
it  is  compofed  of  2  Shafts  wide  enough  to  receive 
a  Horfe  between  them  ('which  Horfe  is  called  the 
Fillet  Horfe.)  Thefe  Shafts  are  joined  by  2  Bars 
of  Wood  and  a  Bolt  of  Iron  at  the  end,  and  have 
a  pair  of  fmall  Wheels :  On  the  Axel-tree  rifes  a 
ftrong  Iron  Spike,  on  which  the  Train  of  the  Car¬ 
riage  is  put  upon  a  March  :  But  when  a  Gun  is  on 
ACtion,  thefe  Limbers  are  run  out  behind  her. 

LINE  °f  the Tree^Uce^oj-a  Planet,  ;s  a  right 

Line  drawn  tW  the 

Planet  and  continued  as  far  as  the  fixed  Stars. 

LINE  of  Meafures,  in  the  Stereographick  Pro¬ 
jection  of  the  Sphere  in  Plano,  is  that  Line  in 
which  the  Plane  of  a  great  Circle  perpendicular  to 
the  Plane  of  the  Projection  and  that  oblique 
Circle  which  is  to  be  projected,  interleCts  the 
Plane  of  the  Projection :  or  it  is  the  common  Se¬ 
ction  of  a  Plane  palling  thro’  the  Eye  Point,  and 
thro’  the  Centre  of  the  Primitive,  and  at  Right 
Angles,  to  any  oblique  Circle  which  is  to  be  pro¬ 
jected,  and  in  whic-h  the  Centre  and  Pole  of  fuch 
Circle  will  be  found. 

Line  of  Dire  ft  ion,  of  the  Earth’s  Axis  in  the  Py¬ 
thagorean  Syftem  of  Aftronomy,  is  the  Line  con¬ 
necting  the  two  Poles  of  the  Ecliptick,  and  of  the 
Equator,  when  they  are  projected  on  the  Plain  of 
the  former.  _  ^  1 

LINE  of  the  S  eft  ion,  in  PerfpeCtive,  is  the  In- 
terfeCtion  or  ContaCt  of  the  Plane  to  be  projected 
with  the  Glafs  or  Diaphanous  Plane » 

LINE  of  Lines ,  on  the  SeCtor,  is  a  Scale  of  e- 
qual  parts  On  each  Leg,  and  running  from  the 
Centre.  This  is  divided  actually  into  100  equal 
parts,  and  fometimes  into  more,  when  the  Inftru- 
ment  is  large.  There  are  only  the  Figures  1, 2, 3, 
4,  5,  7,  8,  9,  10,  placed  on  the  Lines;  and 

therefore  they  fometimes  ftand  for  themfelves  a- 
lone,  and  fometimes  fignifie  ten  times,  or  an  hun¬ 
dred,  or  a  thoufand  times  themfelves,  according 
as  the  matter  fhall  require. 


L  1  n 
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3.  To  find  rvhdt  Proportion  two  or  more  Lines  bed? 
to  one  another .  . 

Apply  the  greater  or  greateft  over  from  16  to  id 
at  the  ends  of  Lines  ;  and  then  taking  any  of  the 
other  and  applying  it  over  parallel  to  the  former,  it 
will  mark  out  fuch  Numbers  as  fhall  exprefs  its 
Proportion  to  the  greateft  Linei  as  fuppofe  the 
Compaffes  pointed  to  30  and  30:  then  will  th$ 
greateft  Line  be  to  it  as  100  .  is  to  3©  . 

f.  To  work  Proportions  with  the  SeCtor,  pro- 
ceed  juft  as  you  do  in  finding  a  3d  or  4th  Propor¬ 
tional  to  2  or  3  Lines  given,  Geometrically.  See 
Proportion.  Vol.  I. 

LINEA  Celerrinii  Defcenfus,  is  that  Curve  which 
a  Body  would  deferibe  in  its  Delcent,  if  it  moved 
the  fwifteft  poflible :  The  Inveftigation  of  which 
was  firft,  I  think,  propofed  as  a  Problem  by  Mr. 
John  Bernoulli,  and  hath  been  folved  by  his  Bro¬ 
ther  James ,  and  feveral  others ;  and  very  eafily 
thus,  by  Mr.  John  Craig,  in  Phil.  Tranf.  N.  268. 

Suppofe  B  C,  C  D  two  infinitely  fmall  parts  of 
the  Curve  fought ;  then,  fince  the  Nature  of  the 
Curve  is  to  be  luch>  that  the  Defcent  of  the  Body 
from  B  to  D, 


The  Ufes  of  the  Line  of  Lines l 

I.  To  Increafe  or  Diminijh  a  Line  of  any  given 
Length ,  according  to  any  Patio  required * 

Suppofe  the  Line  were  67  Inches  in  length,  ap¬ 
ply  it  into  the  SeCtor  by  way  of  parallel  Entrance, 
lo  that  each  Foot  of  the  Compaffes  ftand  in  6{  in 
Line  of  Lines,  and  then  let  the  SeCtor  be  kept  at 
that  Angle.  Then  if  you  wou’d  have  it  increafed 
in  the  Proportion  of  9^  to  6~ :  or  diminilhed  in  the 
Proportion  of  to  6\,  (3c.  Let  the  SeCtor  lie, 
and  take  with  the  Compafs  the  parallel  diftances 
between  thofe  Points  of  97  and  9} :  or  of  z\  and 
2|  in  the  Line  of  Lines  of  each  Leg ;  and  that 
will  give  you  the  Length  required. 

’2 •  To  divide  a  given  Line  into  any  Humber  of 
Tarts  •  as  fuppofe  into  9. 

Apply  the  Line  over  from  9  to  9  in  the  Line  of 
Lines  ;  and  keeping  the  SeCtorof  that  Angle  take 
the  diftance  between  1 .  and  i,  and  that  will  be 
i  part  of  the  Line. 

Vo!,  til 


after  Its  fall  from  the  Horizontal  Line  A  Q,  is  to 
be  in  the  leaft  time  poflible ;  we  muft  find  in  the 
Line  R  S,  ( drawn  parallel  to  A  Q.  fo,  that  the 
differences  between  any  two  Ordinates  to  the 
Curve,  as  of  G  C,  D  E,  may  be  equal)  a  Point  in 
which  this  muft  happen. 

Now  the  Velocity  of  the  Body  in  the  Point  C 
is=  ^/:  L  C  ;  and  its  Velocity  in  the  Point  D»  as 

*  B  c  \ 

a/:.Q.D  .•  wherefore  j  ^  I  is  =  to  the  Time 

CD 

of  the  defcent  thro’  B  C,  as  — ~  w  —  £2  t£>  the 

v  *  Q*D 

Time  of  the  defcent  thro’  C  D.  by  Prop.  54:  New? 
uon  Prin.  wherefore  the  Point  C  muft  be  fuch,  as 
,  BC  ,  CD  «... 
that  l  c+V:QD  a  ^ inimum,  or 

the  leaft  poflible.  Suppofe  then  the  Points  B,  and 
D  to  be  fixt ;  let  G  C  (r=  D  E  j  ±w:LC  =  K 
and  QD  =  p,  all  invariable  Quantities  :  and  let 
the  Flowing  Quantities  BGsr:# :  and  CE±s^3 


wherefore 

$  B  % 


to  a  Mini* 


I 


mml 
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LOG 


mam.  and  confcquently  . - ,+  ?  ^ ,-a — r 

^  .  3  b\  A/m'+u*  pi 

^  ♦  * 

=  °.  Buc«= — %  (becaufe  K-f^~  to  an  Inva¬ 
riable  Quantity.,)  Wheref.  77  U  ^  “ 


wheref.  *tis  plain  that  r~~===  =  to  an  Invari- 
able  Quantity.  Let  then  the  Abfcijfa  A  L  ±zx: 
the  Ordinate  L  G==y :  and  theref.  B  G=at  .  G  C* 

1  .  .  'i 

=y .  B  C:=i/?  *  *  *  and  let  a  be  any  Invariable 


Line.  Then  will 


x 


/.  . 

ykV'xx-Eyy 


r= — — .  where- 
a/  \a 


fore  x a/  dr=jyxv'>**-|_>’9'*  But  in  every  Curve 

*  /.. 

x  is  to  a/  xx-j-yy,  as  the  Subtangent  to  the  Tan¬ 
gent  ;  wherefore  the  Nature  of  this  Curve  istuch, 
that  the  Sjjbtangent  is  to  the  Tangent  as  v' :  a,  is 
to  the  \/:  y .  which  is  known  to  be  the  Property 
of  the  Cycloid  ;  where  the  Tangent  is  parallel  to 
the  Chord  of  a  Conterminous  Ark  in  the  genera¬ 
ting  Circle  •  whofe  Diameter  is  a ,  and  its  Ver¬ 
tex  downward. 

LINES  of  Solids.  Seegolids. 

■  LINES  of  Superficies  or  Surfaces.  See  Surfaces , 

LINES  of  Chords.  See  Chords. 

LINES  of  Tangents.  See  Tangents. 

LINES  of  Secants.  See  Secants. 

LINSTOCK,  is  a  fiiort  Staff  of  Wood  about 
3  Foot  long,  having  at  one  end  a  piece  of  Iron  di¬ 
vided  into  2  Branches,  each  of  which  hath  a 
Notch  to  hold  a  piece  of  Match,  and  a  Screw  to 
fallen  it  there.  The  other  end  of  the  Staff  is  Ihod 
alfo  with  Iron,  and  pointed  to  flick  into  the 
Ground.  ’Tis  ufed  by  the  Gunners  in  Firing 
Cannon. 

LIQUID,  is  a  word  ufed  by  the  Civilians  in 
this  Senfe  ;  for  a  Things  being  apparently  proved , 
as  they  lay  ;  a  Creditor  would  be  injur’d  Ihould  a 
Debt  which  is  clearly  due,  be  Hop’d  on  the  pre¬ 
tence  of  another  Debt  that  is  not  Liquid ,  or  ap¬ 
parently  proved. 

LIQUIDUM  Nervorum ,  is  that  Juice  or  Fluid 
which  Nerves  carry  in  their  Canals  5  and  is  ufual- 
ly  called  the  Nervous  Juice. 

LIVER.  See  Hepar. 

LOAD,  is  the  Miners  word,  efpecially  in  the 
Tin  Mines,  for  a  Vein  of  Ore..' 

LOCAL  Colours ,  in  Painting,  ate  Inch  as  are 
natural  arid  proper  for  each  particular  Objedl  in  a 
Picture  ;  and  they  are  fo  called  to  diftinguilh  them 
from  t|ie  Claro-Obfcuro  :  Which  fee.  .  • 

LOCATiO-C0M</tt&;0,  in  the  Civil  Law,  is  a 
Contra#;  of  the  Law  of  Naribns,  whereby  the  Ufe 
of  a  thing,  or  the  Service  and  Labour  of  a  perfon, 
is  gained  for  fome  time  for  a  fcertain  Reward. 

LOCUS  Refolutus,  according  to  Pappus  his  Ac¬ 
count  of  it  in  Libr.qm.  Mathem.  Coll,  is,  That  it 
is  a  proper  peculiar  Matter,  after  the  common 
Conllitution  of  the  Elements  of  Geometry,*  con-' 
rrivcd  for  fuch  Perfons  as  would  obtain  a  ready , 
and  eafie  Method  of  folving  fuch  Prohlems  as  (hall  j 
be  propofcd  tb  them.  (She  Refolution  in  Vol.  I.) ' 
On  this  Subject  Euclid?,  Apollonius  Pegws,  Era - 1 


tojlhencs  and  Anflccus  Senior ,  are  the  only  Writers 

among  the  ancient  Geometers.  Euclides  Trails 
are  Datorum  Liber  Vnus  ;  Locorum  ad  Superficiem 
Duo  5  Porifmatum  Tres.  Apollonius ,  de  Sett  lone  Ra¬ 
tions  (lately  put  out  at  Oxon  by  Mr.  Halley)  Li - 
bri  Duo:  De  Seftione  Spatii  Libri  Duo ;  Tatlionum 
Libri  Duo: ^  Inclinationum  Duoi ;  Planorum  Locorum 
Duo :  Conicorum  Ofto.  Of  Arijlceus7  there  were 
Locorum  Solidorum  Libri  Quinque,  And  of  Era- 
tojlhenes ,  Duo  Libri  de  Medietatibus . 

1  here  are  two  kinds,  faith  Pappus  of  this  Refo* 
lution  j  one  where  bare  Truth  in  Theory  only  is 
purfued  $  which  therefore  he  calls  the  Contempla¬ 
tive  Method  or  Theoretic 4:  and  the  other,  where 
we  invelligate  fomething  which  we  propole  to 
have  done ;  and  this  is  called  the  Problematic 
Method.  What  this  Rcfolution  or  Analyfis  of  the 
Ancients  was,  you  may  fee  in  the  Learned  Mr. 
Halley's  Edition  of  Apollonius  de  Seftione  Rationis 
above-mentioned ;  and  a  good  attempt  towards  its 
Reftitution  in  a  Modern  Spanifh  Author,  Hugo  de 
Omerique  his  Analyfis  Geometrica ,  Printed  at  Cales 
1698. 

LODEMANAGE,  was  anciently  the  Term  for 
the  Hire  of  a  Pilot,  when  he  conducted  a  Ship, 
from  place  to  place. 

LODE-SHIP,  was  formerly  the  Name  of  i 
fmall  Fitting  VetteJ.  Vid.  31  E.  3.  St  at.  3.  c.  2. 

LOGARITHMICK-ty/r*/,  is  a  Curve  gene¬ 
rated  by  the  equable  motion  of  the  Radius  of  a 
Circle  thro  equal  Arks  of  the  Circumference  j 
while  at  the  fame  time  a  Point  in  that  Radius  is 
fuppoled  to  move  from  the  Ark  towards  the 
Centre  with  a  Retardation  of  Motion  in  a  Geome- 
trick-proporrion.  As  fuppole  there  be  a  Quadrant 
of  a  Circle,  as  BC  A,  and  any  equal  divifions  in 
the  Ark,  as  A  F=z  Ff = //,  8cc.  with  5  corre- 
fponding  Radii,  fuppofe  as  C  A,  CF,  Cft 


whofe  Parts  or  Portions  C  ij  C  a,  Ca,  8cc.  arf 
Geometrically  Proportional ;  then  if  a  Line,  as  r, 
a ,  a ,  by  dy  C,  be  drawn  thro’  ihofe  Points  it  will 
be  the  Logarithmic 4  Spiral.  Vid.  Guido  Grand. 
Theorem.  Hugen.  Cap.  1. 

LOGARITHMS.  The  Learned  and  Ingeni¬ 
ous  Mr.  Halley ,  Sayilian  Profefjfor  of  Geometry  in 
Oxon,  and  F.  R.  S.  hath  in  Phil. Tranf aft.  N.216. 
and  fince  that  in  Sherwin  s  Mathematical  Tables , 
publitted  a  mod  compendious  and  eafie  Method 
of  Con  {Inidling  the  Logarithms,  and  this  exempli¬ 
fied  and  demonftralcd  from  the  Nature  of  Num¬ 
bers  without  any  regard  to  the  Hyperbola,  or  any 
other  Curves :  Together  with  a  fpeedy  method  of 

finding 
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v  \ 


linding  the  Number  anfwering  to  any  given  Loga¬ 
rithm.  Sce  the  Preface  to  Shervoin s  Math.  Tables, 
p  14 

LOGISTICA  Linea,  is  that  which  is  otherwila 
called  the  Logarithmic/^  Line  ;  where  the  Ordina¬ 
tes  apply ’d  in  equal  parts  of  the  Axis  are  in  Geo¬ 
metrical  Proportion. 

LOGISTICK  Spiral.  See  Logarithmic ^  Spiral. 

LONGITUDE  of  a  Place ,  is  only  the  diftance 
counted  in  the  Equator  between  its  Meridian,  and 
thd* firjl  ;  or  indeed  between  that  and  any  other  : 
it  may  be  found  by  the  difference  of  Time  be¬ 
tween  the  coming  of  any  Point  in  the  Heavens 
firft  to  one  Meridian  and  then  to  the  other.  For 
every  1 50.  of  the  Equator  anfwering  to  an  Hour  in 
Time,  one  degree  of  it  being  4  Minutes  of  Time, 
and  one  Minute  of  a  Degr.  there  being  4  Seconds 
of  Time;  and  15  Minutes  one  Minute  of  Time. 
The  difference  of  Time  being  turned  into  Degrees 
will  truly  give  the  Longitude,  or  Vice  Verfo.  Hence 
fcveral  ways  have  been  thought  of  to  find  the  Lon¬ 
gitude  at  Sea  ;  the  great  Defideratum  of  the  Art  of 
Navigation.  As  by  the  Eclipfe  of  the  Moon,  her 
Tranfit  over  or  Appulfe  to  any  eminent  fix’d  Star  ; 
the  Eclipfes  of  Jupiter’s  Satellites,  &c.  which  are 
all  true  in  Theory,  and  may  be  pradtiled  a-fhore 
with  the  greateft  exaiftnefs.  For  the  Time  of  a- 
ny  one  of  thefe  Phenomena  being  truly  calculated 
for  the  Meridian  of  London  ('fuppofe,  or  any  o- 
ther : )  And  Tables  may  be  eafily  made  of  all  of 
them,  which  the  Navigator  may  carry  to  Sea  with 
him.  If  then  he  could  but  obferve  the  time  of  the 
Eclipfe  or  Tranfit  at  Sea  with  accurate  exa&nefs, 
the  difference  of  Time  of  the  Eclipfe  happening  to 
him  fooner  or  later  than  at  London ,  would  give 
him  rhe  exaeft  Longitude  of  the  place  of  the  Ship 
either  Eaft  or  Weft  from  the  Meridian  of  London. 
But  the  Misfortune  is,  fuch  an  Obfervation  of  an 
Eclipfe,  and  the  exad  time  of  the  Impreftlon  or  E- 
merfion  of  the  Deficient  Body  into  or  out  of  the 
Shadow,  is  not  to  be  made  without  Telefcopes  of 
fuch  a  length  as  the  motion  of  the  Ship  will  not 
permit  to  be  ufed  at  Sea.  Tho’,  by  the  by,  if 
Ships  were  fent  with  good  Inftruments  and  Men 
that  know  how  to  ufe  them,  to  do  this  at  all  the 
Capes  and  Head-lands  of  the  World,  it  would  be 
a  thing  of  the  greateft  ufe;  and  by  fettling  the 
Longitude  of  all  thofe  places,  would  cut  all  long 
Voyages  into  many  fhort  ones,  and  afford  means  of 
continually  rectifying  the  dead  Reckoning  at  Sea. 
But  to  return  :  Others  being  fully  fatisfied  of  the 
Impradicablenefs  of  the  Method  of  Eclipfes  for 
finding  the  Longitude  at  Sea ;  have  happily  thought 
of  doing  it  by  a  Clock  or  Watch :  which  if  indeed 
it  could  be  made  to  go  right  all  the  Time  of  a  long 
Voyage,  would  infallibly  give  the  Longitude  at 
any  time  when  the  true  Hour  of  the  Day  or  Night 
could  be  had  under  any  Meridian  or  in  any  place 
of  the  Earth :  For  the  Clock  going  true  for  the 
Meridian  it  was  firft  fet  at,  will  fhew  the  true 
Hour  exadly  in  that  place,  and  then  the  true 
Hour  being  found  by  the  Sun  or  Stars  in  the  place 
where  the  Ship  is,  the  difference  between  that 
and  the  Clock’s  Hour,  will  be  the  Difference  of 
Meridians  in  Time,  or  Longitude  in  Degrees. 
But  no  fuch  Movement  hath  ever  yet  been  made, 
and  I  fear  fcarce  ever  will,  which  will  keep  going, 
and  going  true  in  all  Climates,  and  efpecially  in 
fome  of  the  Southern  ones,  where  the  Dews  are  fo 
great  as  to  ruft  the  Parts  of  it,  and  fo  retard,  if 
not  ftop  its  motion  entirely.  I  don’t  mention  the 
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Inconvenience  arifing  from  the  motion  of  the  Ship 
becaufe  I  believe  that  may  be  obviated,  and  d 
Movement  made  to  go  true  notwithftanding  that* 
as  perhaps  the  World  may  fee  in  fome  time,  there 
being  now  fome  very  ingenious  and  skilful  Head£ 
and  Hands  employing  themfelves  that  way.  Bur 
in  the  mean  while,  I  judge  the  beft  way  would 
be  to  depend  on  the  Movement  only  for  14  Hours ; 
for  if  it  will  go  true  for  fo  long  by  the  motion  of 
the  fix’d  Stars,  it  may  be  rectify ’d  every  Day  to 
the  Stars  or  Sun’s  Hour ;  and  fo  will  fhew  the  dif¬ 
ference  of  Longitude  the  Ship  hath  gained  in  that 
Time.  How  the  Seamen  find  their  Departure  of 
Longitude  by  Trigonometrical  Calculation,  you 
will  find  in  Plain  and  Mercators  Sailing. 

LOOP,  in  the  Iron- works  at  the  Forge ;  is  the 
Term  for  about  \  of  C.  lb.  of  Iron  which  is  melt¬ 
ed  and  broken  off  from  a  Sow  in  the  Fire  of  the 
Pinery,  and  at  laft  is  brought  into  a  Bloom .  This 
work  they  call  Shingling  the  Loop. 

LOOP-HOLES,  are  Holes  made  in  the  Com¬ 
ings  of  the  Hatches  of  Ships,  and  in  their  Bulk¬ 
heads  to  fire  Muskets  thro’  in  a  clofe  Fight ;  and 
the  fame  are  they  in  the  covert  Defences  of  all  For¬ 
tifications. 

LOPHIA,  a  Term  in  Anatomy,  for  the  upper 
part  of  the  Cervix,  or  back  part  of  a  Humane 
Neck. 

LOQTJELA  fine  die ,  was  formerly  the  term  for 
an  Inparlance  or  a  Refpite  in  Law;  or  for  a  De- 
murr  to  an  Indefinite  Time. 

LOT,  or  Lothe,  is  every  thirteenth  Difh  of  Lead 
in  the  Derby-Jhire  Mine,  which  is  a  Duty  paid  to 
the  King. 

LOURGULARY,  is  a  word  in  Statuto  pr& 
Stratis  Lond.  printed  A.  D.  1573.  Art.  43.  and 
then  fignified,  calling  any  corrupt  thing  into  it,  to 
fpoil  or  poyfon  the  Water. 

LUCRATIVE  Interejl ,  in  the  Civil  Law,  is 
fuch  as  is  paid  where  there  hath  been  no  advan¬ 
tage  made  by  the  Debtor,  and  no  delay  nor  deceit 
in  him.  This  is  condemned  by  both  the  Civil  and 
Canon  Law. 

LUNDRESS,  did  formerly  fignifie  a  Silver 
Penny  ;  or  a  Sterling  or  Eafterling  in  a  reftrained 
Senfe,  and  was  fo  called,  becaufe  coined  only  at 
London  and  not  at  the  Country  Mints. 

LUNE  or  Lunula.  In  Phil.  Tranf.  N.  265.  you 
have  a  way  to  find  the  Dimenfions  of  the  Solids, 
which  will  be  formed  ,  by  the  Revolution  of  the 
Lunes  of  Hippocrates  of  Scio,  by  Mr.  Abr.  de 
Moivre. 

LUNGS.  Thefe  Organs  of  Relpiration  are 
feated  in  the  middle  of  the  Cavity  of  the  Thorax  ; 
and.  divided  into  2  Lobes  by  the  Mediafiinum ,  of 
which,  the  left ,  is  ordinarily  fubdivided  into  i 
more.  The  Figure  of  both  Lobes  together  refem- 
ble  the  Foot  of  an  Ox  or  Cow,  being  a  little  con¬ 
cave  between  the  2  Lobes,  wnere  they  embrace  the 
Heart ;  and  behind,  where  they  lie  upon  the  Vertex 
brat ;  But  before,  where  they  touch  the  Sternum 
and  Bibs,  they  are  Convex. 

,  The  Colour  of  rhe  Lungs  in  a  Foetus  is  of  a  pale 
Red ;  but  after  the  Air  hath  once  entred  into  them 
they  lofe  their  Red,  and  remain  always  Pale ;  yet 
in  Adult  Perfons,  they  are  often  variegated  with 
the  one  and  the  other. 

They  are  tied  to  the  Sternum  by  the  Mediajii - 
num.  before,  and  to  the  Vertebra  by  the  Pleura  be¬ 
hind,  when  it  rifes  from  the  Vertebra  to  the  Heart, 
by  the  Vena  and  Arteria  Pulmonaris ;  and  fome- 
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times  to  the  Pleura ,  where  it  covers  the  Ribs,  par 
ticularly  in  the  left  fide,  and  efpecialJy  after  a 
Pleurifie. 

The  Lobes  'bf  the  Lungs  are  covered  with  a 
double  Membrane;  of  which  the  External  is  a 
production  of  the  Pleura :  and  the  Internal ,  not 
only  covers  immediately  the  fubftance .  of  the 
Lungs,  but  its  inner  Lamina  fill  up  the  Interfaces 
which  are  below  the  Bunches  of  the  fmall  Lobes 
with  little  veficular  Cells :  The  fine.  Capillary 
Blood- Veflels,  a  re  fo  thick  upon  this  Membrane, 
that  it  feems  to  be  nothing  but  a  Net-work  of 
[Veins  and  Arteries. 

The  Subftance  of  the  Lungs  is  compofed  of  an 
infinite  number  of  little  Lobes  of  various  Figures 
and  Magnitudes ;  but  their  Surfaces  are  fo  adapted 
to  one  another,  as  to  leave  but  very  few,  and 
thofe  fmall  Interfaces. 

Thefe  Lobes  are  difpofed  like  fo  many  Bunches 
of  Grapes  upon  the  fides  of  the  Bronchia .  Each 
little  Lobe  contains  within  its  own  proper  Mem¬ 
brane  an  infinite  number  of  little  orbicular  Veflels, 
which  leave  fmall  Interftices  between  them  ;  and 
which  are  full  of  fmall  Membranes,  like  ’thofe 
which  tie  the  Lobes  together. 

The  Extremities  of  the  Branches  of  the  Wind 
pipe  open  into  the  Cavities  of  Veficles,  which  are 
probably  formed  by  its  Membranes;  but  the  Ca¬ 
pillary  Blood-veflels  are  only  fpread  upon  the  Ve¬ 
ficles  like  a  Net,  with  frequent  and  large  Inofcu- 
lations. 

The  Veflels  which  enter  the  Lungs  are  the  Tra - 
chaa  or  Afpera  Arteria ,  by  which  we  draw  in  and 
expire  Air :  and  the  Arteria  Pulmonalis,  which 
comes  from  the  Bight  Ventricle ,  and  the  Vena  Pul - 
vnonalis,  whofe  Trunk  opens  into  the  Left  Auricle 
of  the  Heart:  Each  of  thefe  divides  into  two 
Branches,  for  the  two  great  Lobes  of  the  Lungs, 
where  they  are  fubdivided  into  as  many  Branches 
as  there  are  little  Lobes  or  Veficles  in  the  Lungs. 
Where-ever  there  is  a  Branch  of  the  Trachaa,  there 
is  alfo  a  Branch  of  the  Vein  and  Artery,  and  the 
Trachaa  is  always  in  the  middle. 

On  the  Branches  of  the  Trachaa  (which  they 
call  the  Bronchi  and  Bronchia)  runs  a  fmall  Artery 
called  by  Buyjh,  Arteria  Bronchialis,  and  a  fmall 
Vein,  which  Somnichellius  calls  Vena  Pneumonica : 
The  Artery  comes  from  the  Aorta,  the  Vein  from 
the  Subclavian. 

The  Blood  in  the  Arteria  Pulmonalis  being  of 
the  nature  of  Venal  Blood,  and  all  Secretion  being 
performed  in  the  Arteries,  the  Nourifhment  for 
the  Lungs  muft  be  brought  by  the  Arteria  Bron¬ 
chialis :  And  there  is  the  lame  contrivance  for  the 
Nourifhment  of  the  Liver. 

Upon  the  Bronchia ,  even  to  their  minuteft  Ra¬ 
mifications,  run  kkewife  the  fine  Thread  of  the 
eight  pair  of  Nerves. 

Befides  thefe  the  Lungs  have  alfo  Lymphatickj  ; 
which  difcharge  themfelves  into  th cThoracic^Duft  • 
but  they^  are  fmaller,  and  make  more  frequent 
f  nolculations,  almoft  than  any  other. 

This  is  the  paffage  of  the  Veflels  thro*  the  Lungs ; 
but  becaufe  the  Trachaa  hath  a  particular  Stru¬ 
cture,  it  demands  a  particular  Examination. 

The  Trachaa  then,  or  Afpera  Arteria ,  is  a  Ca- 
nal  fituated  in  the  firft  part  of  the  Neck,  before  1 
the  OefophagiiS' ;  its  upper  end  is  called  Larynx , 
from  whence  it  defeends  to  the  4th  Vertebra  of  the 
Back,  where  it  divides  and  enters  the  Lungs ;  this 
Canal  is  made  of  Annular  Cartilages,  at  fmall/ 


and  equal  diftances  from  one  another  -  r 

grow  fmaller  ftiil  as  they  approach  r  hefc 

and  thofe  of  the  Bronchi  are  fo  clnf.  ,  ^un8s> 
ther,  that  in  expiration,  the  fecond  1°  °ne  anCl‘ 
the  firft,  and  the  3d  with  the  2d,  and  Til  'V'!' 
lowing  always  enters  into  the  preceding. 

Betwixt  the  Larynx  and  the  Limes,  thefe  f  •  -  . 

lagesmake  notcompleat  Rings;  tut  their  vT' 
part  whichis  contiguous  to  th 
branous,  that  they  may  the  better  contrad,  d®W 
and  give  way  to  the  Aliments,  as  they  go  <£ 
the  Ot/ofhagu ,  But  the  Cartilages  of  the  B™, 
ch,  are  compleatly  Annular ;  yet  their  Capilla™ 
Branches  have  no  Cartilages ;  but  inftead  of  them 
fmall  circular  Ligaments  which  are  at  prertv  ]ar«- 
diftances  from  one  another.  The  ufe  of  the  Car 
tilagesis  to  keep  the  paffage  for  the  Air  always 
open ;  but  in  the  Capillary  Bronchi ,  chev 
hinder  the  fubfiding  of  the  Veffeis.  X  “M 
Thefe  Cartilages  are  tied  together  by  two  Mem- 
branes,  the  one  External ,  the  other  Internal .  The 
External  is  compofed  of  circular  Fibres,  and  co¬ 
vers  the  whole  Trachea  externally.  The  Internal 
is  of  exquifite  Senfe,  and  it  covers  the  Cartilages 
internally  It  is  compofed  of  three  diftind  Mem! 
branes :  The  firft  is  woven  of  two  orders  of  fi¬ 
bres;  thofe  of  the  firft  of  which  are  Longitudinal 
for  the  fhortmng  of  the  Troche,  and  thffe  make 

mirng  the  Crtitag^  ,here’  io'rdtf'!. 
Fibres  ad,  they  help  with  the  External  Membmne 

to  defend  it  from  the  Acrimony  of  the  Air. 

nf^e  third  and  laft  Membrane  is  a  Net- work 
of  Veins,  Aitenes  and  Nerves:  The. Veins  are 
Branches  of  the  Cav*s  the  Aneries  of  the  Carotl 
des  and  the  Nerves  of  the  Recurrent. 

From  the  Strudure  of  the  Lungs  thus  deferibed  ’ 
Dr.  Pttcavn  hath  deduced  Mechanically,  the  great 

the  PlnnP  J  °[  ^  P^UCe  upon 
v  p  f  f0r,  Wili  e  the  Foetus  is  in  the  Womb, 
the  Veficles  of  the  Lungs  lying  flat  one  upon  zno- 

ther,  comprefs  all  the  Capillary  Blood-veflels  which 
are  fpread  upon  them;  but  as  foon  as  it  is  born 
and  alive,  the  Air  ruflies  into  the  empty  Branches 
of  thc  Trachoa  and  blows  up  the  Veficles  into  their 
Spherical  Figures;  by  which  means,  the  Preffure 
or  Compreffion  being  taken  off  from  the  BJood- 
veffels,  and  they  equally  expanded  with  the  Lungs, 
all  the  Blood  hath  a  free  paffage  thro1  the  Pulmona¬ 
ry  Artery.  But  when  the  Air  is  thruft  out  again 
by  the  contradict!  of  the  Cavity  of  the  Thorax, 

d.  ejng.  3^Uld  Body’  comPrefics  the  Veficles  and 
Blood- veflels  upon  them  every  where  equally.  By 

which  Compreffion  the  red  Globules  of  the  Blood, 
which  thro  their  languid  motion  in  the  Veins, 
were  grown  too  dry  to  circulate  in  the  fine  Capil¬ 
lary  Veflels,  are  broken  and  divided  again  in  the 
Serum,  and  the  Blood  made  fir  for  Nutrition  and 
Secretion. 

This  preflu  re  of  the  Air  upon  the  Blood-veflels, 
Dr.  Kfil  faith,  he  hath  demonflrared  to  be  equal 
to  an  10c If,  weight;  and  in  coughing  or  crying, 
it  may  exceed  400  ffi. 
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Buc  tho’  thefe  are  the  neceffary  confequcnts  o  l 
Refpiradon,  yet  leveral  Experiments  incline  him 
to  think,  that  fome  Particles  of  the  Air  muft  like- 
wife  enter  the  Blood-velTels  and  mix  with  the 
Blood  in  the  Lungs. 

For,  firft,  he  laith  he  is  allured,  from  repeated 
Experiments,  that  Air  will  cfcape  the  Pores  of  any 
number  of  Bladders,  when  comprcfled  only  by 
the  weight  of  the  Water,  into  which  it  is  lunk  j 
and  therefore  the  PrefTure  of  100  ft).  weight  in  or¬ 
dinary  Refpiration,  muft  thruft  fome  Particles  of 
it  into  the  Blood-veffels. 

2.  The  Honourable  Mr.  Beyle  in  his  New  Pneu- 
matical  Experiments ,  fhews  us.  That  Animals  can¬ 
not  live  when  ftiut  up  in  common  Air,  tho  b)  a 
Gauge  he  hath  found  it  co  retain  its  wonted  Pref- 
fure  j  and  tho'  the  Receiver  hath  been  immerled 
in  Water  cooled  with  a  Solution  of  Sal  Arrnomac. 
The  fame  Experiments  affure  us,  1  hat  Animals 
will  live  longer  when  fliut  up  in  comprefs’d  Air  than 
in  common  Air ;  and  that  when  they  are  dying  in 
the  common  Air,  they  may  be  revived  by  preiling 
in  more  frefh  Air. 

3.  It  may  be  demonftrated  (faith  the  fame 
Dr.  Kjil )  That  the  difference  between  the  Gra¬ 
vity  of  the  Air  in  the  City  and  that  of  the  Coun¬ 
try  (wh  ch  can  be  but  very  fmall,  upon  the  ac¬ 
count  of  the  Effluvia  as  the  Barometer  fhews  it  to 
be)  can  never  be  the  caufe  of  that  difficulty  of 
Breathing,  which  fome  have  in  the  one  and  not  In 
the  other  ;  for  they  are  not  near  fo  fenfible  of  the 
different  Gravities  of  the  Air  in  the  fame  place  as 
they  are  of  a  much  fmaller  difference  in  two  di- 
ftind  and  remote  places,  where  the  Contents  of 
the  Air  are  different. 

The  Lungs  are  compofed  of  an  infinite  num¬ 
ber  of  little  Lobes,  of  different  Figures  and  Mag¬ 
nitudes,  but  yet  fo  joined  as  to  leave  but  fmall 
Vacuities  behind  them.  Each  Lobe  confifts  of 
an  Infinity  of  fmall  Spherical  VeficuU  formed  by 
the  Coats  of  the  Imall  Branches  of  the  Trachea  ;  lo 
that  they  may  be  confidered,  when  blown  up,  as 
fo  many  fine  Tubes  ending  in  fine  hollow  Spheres. 
On  the  fides  of  thefe  VeficuU ,  the  Blood-veffels 
are  fpread  in  a  fine  Net-work  :  But  before  the  Foe¬ 
tus  is  brought  to  light,  thefe  VeficuU  lie  flat  on 
one  another,  and  by  their  preffure  on  the  Blood- 
veffels  hinder  its  paffage  thro’  them ;  but  as  foon 
as  the  Foetus  enjoys  the  benefit  of  the  Air,  that 
doth  by  its  weight  and  elaftick  force,  rufli  in-  thro’ 
the  Pipes  of  the  Trachxa  into  thefe  VeficuU  and 
blows  them  up ;  whereby  they  ftand  ered  on  the 
Trunks  of  thofe  like  Wind-pipes ,  and  give  a  free 
paffage  to  the  Blood  thro’  thefe  Veffels  fpread  up¬ 
on  their  fides.  And  when  by  the  weight  of  the 
T borax,  and  the  ads  of  its  Mufcles,  together  with 
thofe  of  the  Abdomen  and  Diapbragma,  this  Ela- 
ftick  Fluid,  the  Air,  is  thruft  out  of  thofe  VeficuU 
thro’  the  T 'racheca  in  Expiration,  thefe  VeficuU 
preiling  one  againft  another,  and  the  Elaftick  Fluid 
aiding  on  their  Sides,  and  confequently  on  the 
Blood-veffels  thereon  fpread  ,  feparate  the  Glo¬ 
bules  of  the  Blood  from  one  another,  render  it 
more  capable  of  Circulation,  in  the  narrow  pal- 
lages  of  the  Capillary  Veflels. 

And  there  feems  to  be  a  yet  more  confiderable 
ufe  of  this  Natural'  Function  behind  ;  which  is,  to 
form  thefe  Elaftick.  Globules  of  which  the  Blood 
principally  confifts.  It  is  undoubted  fad  and  ob- 
fervation,  that  the  Blood  confifts  of  a  Lympha , 
which  is  the  common  Vehicle,  feveral  Salts,  R7- 


I  went  a  of  a  thick  confidence  (which  is  probably 
the  unformed  part  of  the  Chyle  and  Aliment)  and 
thefe  Globules  of  which  we  are  now  fpeaking . 
tho’  fometimes  they  are  of  different  Colours,  as 
White,  Blue,  Purple  :  This  any  one  may  difeover 
with  an  ordinary  Microfcope.  Now  ’tis  certain 
that  thefe  Globules  may  be  bur  ft,  as  in  Obftrudi- 
ons ;  and  all  ex haufted,  as  in  violent  Hemorrhages, 
and  yet  be  all  recovered  and  recruited  again  • 
wherefore  they  muft  be  formed,  fomewhere  in  the 
Body,  from  the  Chyle.  And  fince  ’tis  certain  that 
they  are  not  folid  Particles,  as  appears  both  by 
Ocular  Infpedion  and  Truth  *  alfo  that  they  dip 
adually  change  their  Globular  Figures  into  thofe 
of  Oblong  Sphxroides ,  as  they  move  thro’  the  Ca¬ 
pillary  Veflels :  as  therefore  from  their  Colour,  and 
from  their  being  coagulated  by  Acids,  and  having 
their  Figures  deftroyed  ;  it  is  highly  probable,  that 
they  may  be  little  Bubbles  blown  from  the  vifeid 
part  of  the  Chyle,  by  the  force  of  fome  more  fubtle 
elaftick.  Aura.  Now  no  place  in  the  Body  can  af¬ 
ford  this  Elaftick  Fluid,  but  the  Lungs  -  and  this 
may  be  the  reafon  why  the  Chyle  enters  into  thofe 
two  Veins  only,  which  are  juft  returning  into  the 
Heart  immediately  to  be  fent  into  the  Lungs.  For 
fince  in  our  grofs  Element  of  Air,  there  is  always 
lodged  a  finer  Elaftick  Fluid,  which  is  the  princi¬ 
pal  Agent  in  all  thefubtile  effeds  commonly  afcri» 
bed  to  the  other  :  tho’  the  groffer  Element  cannot, 
yet  this  finer  Fluid  (by  the  vaft  force  ufed  in  Ex¬ 
piration)  may  be  thruft  in  thro’  the  Sides  of  thefe 
VeficuU,  to  the  Blood-veffels.  And  fince  thefe 
Blood  Globules  muft  be  generated  fomewhere, 
and  that  there  is  no  place  in  the  Body,  this  fubtle 
elaftick  Fluid  can  be  fqueezed  thro’  with  fufficienc 
force  to  get  into  the  Blood  thro’  the  fides  of  the 
Blood-veffels,  but  in  the  Lungs :  *tis  very  probable 
thefe  Globules  are  there  formed,  after  this  manner. 
The  vifeous  part  of  the  Chyle  being  by  the  fliort- 
eft  and  fafeft  courfe  poffible  brought  into  the  re¬ 
turning  part  of  the  Blood,  is  fent  from  the  right 
Ventricle  of  the  Heart  to  the  Lungs,  and  is  fpread 
upon  the  fides  of  the  VeficuU  thereof  in  little  fine 
Tubes  :  this  fine  Fluid  Elaftick  being  fqueezed,  in 
the  ad  of  Expiration,  thro’  a  Pore,  continued  thro* 
the  Veficle  of  the  Lungs  and  the  fide  of  the  Blood- 
veffels,  is  forced  into  the  vifeous  part  of  the  Chyle 
now  running  by  in  the  Serum,  and  by  its  perpendi¬ 
cular  preffure  on  the  fides  of  that  Cavity  it  forms 
produces  a  little  fmall  Bubble,  of  a  determinate 
magnitude  and  thicknefs  of  Shell,  from  whence  in 
hath  its  Colour:  After  this,  by  the  force  of  the 
fucceeding  Fluid,  this  little  Bubble  is  broken  off 
from  the  Pore  and  carried  along  the  Artery  ;  and 
the  cohefion  of  the  Parts  of  the  Shell  of  this  Bubble 
being  greater  than  the  force  from  without,  where¬ 
by  the  thin  Serum  ads  upon  it,  it  is  preserved  in 
its  Figure  in  all  the  various  motions  of  the  com¬ 
pound  fluid  of  the  Blood.  And  if  it  happen  that 
thefe  little  Bubbles  fliould  be  burft  (as  they  moft 
certainly  are  by  1 000  caufes)  whenever  they  come 
to  the  Lungs  they  are  new  formed  again  j  where¬ 
by  the  Circulation  is  render’d  conftant  and  uni- 
foitn.  For  fliould  thefe  Bubbles  be  all  deftroy’d, 
there  muft  of  neceffity  arife  a  general  obftrudion 
in  all  the  Capillary  Arteries.  An  Inftance  of  the 
formation  of  fuch  kind  of  little  Bubbles  a  mixture 
of  Oyl  and  Vinegar  affords,  for  that  look’d  on 
thro  a  Microfcope,  appears  to  be  nothing  but  an 
Infinity  of  fuch  like  little  Bubble?,  formed  by  the 
inn  million  of  the  Air  and  Vinegar  into  little  Shells 
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of  Oyl.  Vid .  C  hey  tie's  Phil.  Princip.  of  Natural 
Religion,  p.  2  [4. 

LUNI-SQLAR  Tar,  in  Chronology,  is  a  Pe¬ 
riod  made  by  multiplying  the  Cycle  of  the  Moon 
for  19)  into  that  of  the  Sun,  which  is  28  ;  which 
is  532:  and  in  this  fpace  of  Time  ’twas  thought, 
the  Sun  and  Moon  would  come  to  be  together  a- 
gain  exadlly. 

LUSHBURG,  7  was  a  bafe  fort  of  Coin 

LUSHBORROW, -Tubed  in  the  Days  of  K. 
Ediv.  III.  which  was  coined  beyond  Sea  to  coun¬ 
terfeit  the  Evglijh  Money  ;  wherefore  by  a  Sta¬ 
tute  in  25  Ed.  3.  c.  2.  it  was  made  Treafon  for  a- 
ny  one  defignedly  to  bring  them  into  the  King¬ 
dom. 

LUTHERNS,  a  fort  of  Windows  in  the  Roof 
of  a  Houfe.  See  Dormers. 

LYE  under  the  Sea ,  is  the  Mariners  term  for  a 
Ship,  which  having  her  Helm  ladl’d  faft  a- Lee  lies 
fo  a-Hull ,  that  the  Sea  breaks  upon  her  Bow,  or 
Broadfide. 

LYEF-YELD  or  Leff-Silver,  was  formerly  a 
fmall  Fine  or  Pecuniary  Compofition,  paid  by  the 
Cuftomary  Tenant  to  his  Lord,  for  leave  to  plow 
and  fow. 

LYMPHAEDUCTS,  are  flender  pellucid  Tubes, 
whofe  Cavities  are  contradfed  at  fmall  and  une¬ 
qual  diftances  by  two  oppofire  Semi-lunar  Valves 
which  permit  a  thin  and  tranfparent  Liquor  to 
pafs  thro’  them  towards  the  Heart,  but  which 
are  diut  like  Flood-gates  on  its  returning.  They 
rife  in  all  parts  of  the  Body,  but  after  what  man¬ 
ner  needs  no  great  difpute  ;  for  without  doubt  all 
the  Liquids  in  the  Body,  excepting  the  Chyle,  are 
leparated  from  the  Blood  in  the  fine  Capillary 
Veffels  by  a  different  Pipe  from  the  common  Cha¬ 
nel  in  which  the  reft  of  the  Blood  runs :  But  whe¬ 
ther  this  Pipe  be  longer  or  no  longer  than  the 
thicknefs  of  the  Coat  of  the  Blood-veflel,  whether 


it  bo  vifible  or  invifible,  it  is  fill  a  Q[mci 
it  buffers  fome  parts  of  the  Blood  to  pafs  thro’  it 
denying  a  paffage  to  others.  Now  the  Glands 
that  feparate  the  Lympha  are  of  the  fmalleft  kind 
being  invifible  to  the  finejl  Mi cr  of  copes  ■  but  their 
Excretory  Duds,  the  Lymphatic VcffcL, ;  unite 
with  one  another,  and  grow  larger  as  thev  an 
proach  the  Heart  ;  yet  they  do  not  open  into  one 
common  Chanel,  as  the  Veins  do*  for  fometimes 
we  find  2  or  3  more  Lymphteduds  running  one  by 
another,  which  only  communicate  by  fhort  inter¬ 
mediate  Duds,  or  which  unite  and  immediately 
divide  again.  In  their  Progrefs  they  always  touch 
at  one  or  two  conglobate  or  veficular  Glands,  in¬ 
to  which  they  difeharge  their  Lympha.  Sometimes 
the  whole  Lymphaedud  opens  at  feveral  places  in¬ 
to  the  Glands,  and  fometimes  it  fends  in  only  two 
or  three  Branches  whilft  the  main  Trunk  paffes 
over  and  joyns  the  Lymph^duds  arifing  from  the 
oppofite  lide  of  the  Glands,  exporting  again  the 
Lympha  to  their  common  Receptacles.  The 
Glands  of  the  Abdomen  which  receive  the  Lym- 
phseduds  from  all  the  parts  which  it  contains  as 
likewife  from  the  lower  Extremities,  are  the  Glan¬ 
dules  Inguinales ,  Sacra: ,  Lumbares ,  Mefent erica 
and  Hepaticce  :  all  which  fend  out  new  Lymphse- 
duds  which  pour  their  Lympha  into  the  Recepta - 
culum  Chyli ,  as  thofe  of  the  Cheft,  Head  and  Arms 
do  into  the  DuSlus  Thoracicus ,  Jugular  and  Sub- 
davian  Veins.  The  deffgn  of  the  Lymnhardudts 
emptying  themfelves  into  the  Conglobate  Glands 
feems  to  be,  that  the  flow  Lympha  may  receive  a 
new  Velocity  from  the  Elaftick  ComprelTion  of 
the  Fibrous  Cells  of  thole  Glands,  whofe  Fabrick 
refembles  that  of  the  Spleen  *  and  therefore  they 
are  improperly  called  Glands,  becaufe  they  fepa¬ 
rate  no  Liquor  from  the  Blood.  See  JReil’s  Ana¬ 
tomy,  p.  52. 
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ACE-GREIF,  alias  Macegreffe,  Mdchcarii ; 
are  fuch  as  willingly  and  knowingly  buy  or 
fell  ftollen  Flcfh. 

MAGAZINE  or  Arfenal,  is  the  place  in  For¬ 
tified  Towns,  &c.  where  all  forts  of  Stores  are 
kept,  and  where  Carpenters,  Wheel-wrights, 
Smiths,  &c.  are  employed  in  making  all  things 
needful  to  furnifh  out  the  Train  of  Artillery. 

MAG-BOTE,  was  formerly  a  Recompence 
made  in  Money,  or  otherwife,  for  flaying  or  mur¬ 
dering  one’s  Kinfman  for  fometimes  the  Corpo¬ 
ral  Punifttments  in  fuch  cafes  due  were  tranfmu- 
ted  into  Pecuniary  Fines ;  when  the  Friends  or 
Relations  of  the  Party  flain,  were  fo  content.  Leg. 
Canuti  Regis.  T.  1 .  c.  2. 

MAGNET  ISM.  See  Mr.  Dei  ham’s  Experi¬ 
ments  and  Reafonings  on  this  Subjed  in  Phil. 
Tranf.  N.  304.  where  he  acquaints  us,  That  he 
found  (as  Grimaldi  and  De  la  I-Iire  had  in  part 
done  before.)  that  a  piece  of  very  well  touched  I- 
fon  Wire  would,  upon  being  bent  round  into  a 
Ring,  or  coil’d  round  upon  a  Stick,  moft  times 
quite  lofe  its  Vcrticity,  and  always  have  it  much 
diminifhed  thereby.  But  yet  that  if  the  whole 


Mag 


length  of  the  Wire  were  not  entirely  bent,  fo  that 
the  Ends  of  it,  tho’  but  for  the  length  of  one  tenth 
of  an  Inch,  were  left  ftrait ;  then  the  Vertue 
would  not  be  deftroyed  in  thofe  parts  or  ends  j 
tho’  it  would  every  where  elle.  He  found  alfo, 
on  repeated  trials,  that  rho’  coyling  or  bending  the 
Wire  as  abovefaid,  would  always  in  the  Day-time 
diminifh  and  moft  times  deftroy  the  Veracity  of  a 
touch’d  Wire  ;  yet  it  would  not  do  it  in  the  Eve¬ 
nings:  And  he  faith,  he  knows  very  well,  that  the 
Orb  of  the  Activity  of  Magnets  is  larger  or  lels  at 
different  times ;  which  is  confirmed  by  what  is 
found  in  fad:  to  be  true  of  our  noble  large  Load- 
ftone  which  is  kept  in  the  Repofitory  at  Grefham 
College  •  for  that  will  keep  a  Key  or  other  piece 
of  Iron  fufpended  to  another,  fometimes  at  the 
diftance  of  8  or  10  Foot  from  it ;  but  at  other 
times,  not  beyond  the  diftance  of  four  Foot. 

He  found  alfo,  that  twifting  the  Wire  would 
confiderably  dirninifli,  and  fometimes  deftroy  the 
Vcrticity  ;  which  in  fome  Trials  made  on  twifted 
Wire,  was  fo  confufed  and  dif ordered,  that  he  found 
by  drawing  one  of  the  Poles  of  a  Loadftone  along 
near  the  fidcs  of  the  Wire,  in  fome  places  it  would 
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attra$,  in  others  repell,  and'  fo  attr-att  and  repel! 
all  along  the  Wire ;  and  hefanfy’d,  in  Tome  places, 
that  one  lide  of  the  Wire  would  be  attra&ed  and 
the  other  repelled  by  one  and  the  lame  Pole. 

After  this  he  try’d  what  fplitting  or  cleaving  the 
Wire  would  do ;  and  in  particular,  whether  lplit 
Wires  would  have  the  fame  Properties  as  Load- 
ftones  cut  afunder,  and  he  found  the  Phenomena 
pf  this  Experiment  very  odd ;  for  fometimes  the 
Poles  of  the  Wirefo  fplir  would  be  quite  chang’d ; 
fo  that  the  South  Pole  would  become  the  North, 
in  all  refpe&s :  Sometimes  one  half  of  the  Wire 
would  retain  its  Magnetilm  which  it  had  before 
its  fplitting,  and  the  other  half  would  have  it  quite 
changed,  &c. 

f^e  obferv.ed  alfo  one  thing  to  be  very  furprifing 
in  thefe  fplit  Wires  5  which  was,  '1 hat  laying 
onef  or  the  other  fide  of  the  Half  uppermoft,  would 
caufe  a  great  alteration  in-ks  Tendency  or  Aver- 
lion  to  the  Poles  of  the  Magnet But  if  you  lay 
the  contrary  fide  of  that  half  uppermoft,,  the  fame 
end  lhall  be  attracted  by  one  and  repelled  by  the 
other  Pole.  In  other  Pieces  where  the  Ends  are 
regularly  attracted  or  repelled,  only  in  an  inverted 
order  (as  if  new  touched)  if  it  lay  with  the  round 
lide  uppermoft  at  that  time,  and  be  then  turned 
Upfide  down,  vi%.  the  flat  cleft  fide  uppermoft ;  it 
is  ten  to  one,  he  faith,  that  one  of  the  Ends  is  ei¬ 
ther  attracted  by  both  the  Poles,  of  repelled  by 
both  ;  or  elfe  attracted  and  repelled  by 
in  heiitation  by  the  othe;-. 

He  touched  a  Wire  from  end  to  end  with  only 
one  Pole  of  the  Magnet ;  which  gave  it  fo  vigo¬ 
rous  a  vertue  that  he  is  almoft  of  opinion,  *m  the 
left  way  of  touching  *  the  confequence  was,  that 
the  end  where  he  began  always  turned  contrary  to 
the  Pole  that  touched  it :  He  then  touched  the  fame 
Wire  (and  others  likewife)  with  the  other  Pole  of 
the ,  fame  Magnet,  from  the  fame  end,  and  then 
that  end  turned  the  contrary  way.  For  inftance, 
mark  one  end  of  the  Wire  for  the  North  End,  and 
touch  that  Wire  by  drawing  the  North  Pole  of 
the  Magnet,  divers  times  along  the  Wire  from  the 
North  to  the  South  End This  Wire  fo  touched 
fhall  have  a  vigorous  Verticity ;  but  the  North  End 
lhall  ftand  South,  But  if  you  touch  that  or  ano¬ 
ther  Wire,  (for  it  is  all  one,  the  latter  touch  de- 
ftroying  the  former)  by  drawing,  the  North  Pole 
of  the  Magnet  from  the  South  to  the  North 
End  of  the  Wire,  then  this  North  End  will  turn 
North  :  And  fo  it  will  be  if  you  touch  with  the 
Southern  Pole  from  the  North  to  the  South. 

He  found  alfo,  that  if  he  touch’d  an  Iron  Wire 
exadfly  in  the  middle  with  but  one  Pole  of  the 
Loadftone  without  drawing  it  backwards  or  for¬ 
wards,  in  that  place  would  be  the  Pole  of  the 
Wire ;  and  the  two  Ends  would  be  the  contrary 
Pole  of  the  Wire,  and  were  accordingly  repelled 
or  attra&ed  by  the  Poles  of  the  Magnet  5  and  the 
middle,  and  about  an  Inch  more  on  each  fide,  was 
attra&ed  only  by  the  Pole  that  touched  it. 


Gu*ird\  knA  in  a  Camp,  that  which  lies  between 
the  l  Wings.  •  1 

MALETENT,  or  Maletolt e  •  in  the  Statute  cal¬ 
led  the  Confirmation  of  the  Liberties,  z^  Ed  l  c  - 
is  interpreted  to  be  a  Toll  of  4 os.  for  every  Sack 
of  Wool;  and  in  the  Statute  de  f allagio  non  con- 
cedendo  in  the  36  Year  of  the  fame  Kipg  Edvp.  1, 
’tis  appointed,  that  nothing  for  hereafter  fhall  be 
taken  of  Sacks  of  Wool,  under  the  pretence  of 
Maletcnt .  It  feems  to  come  from  Malum  Telo- 
nium. 

MAL-VOISIN,  was  formerly  the  name  of  a 
Warlike  Engine  ufed  m  battering  of  Walls  to  caft 
Stones,  <3c.  It  was  fo  called,  becaule  it  was  an. 
ill  or  dangerous  Neighbour. 

MAN-BO  I E,  was  formerly  a  Recompence  for 
Homicide,  or  a  Pecuniary  Compeniarion  for  kil¬ 
ling  a  Man. 

MANCA,  was  formerly  a  fquare  piece  of  Gold, 
commonly  valued  at  30  Pence ;  an d  Mane u fa  was 
as  much  as  a  May\  of  Silveh  Sec  Canute* sLaws> 
’Twas  called  Mancufa,  quad  Mann  cufa . 

MANCUSA.  See  Manca. 

MANCIPLE,  a  Caterer;  there  was  ancient¬ 
ly  an  Officer  in  the  Temple  called  by  this  Name, 
now  the  Steward.  And  the  Name  and  Office  is 
retained  {till  in  our  Colleges,  in  both  our  Univer- 
fities. 

MANNER;  befides  what  hath  been  faid  about 
Manner.  Imuft  take  notice  that  they  fay  in  Archi¬ 
tecture,  That  an  Order  Heroically  and  Giganti¬ 
cally  defigned ;  where  the  divifion  of  the  principal 
Members  is  put  into  a  few  parts ;  but  thofe  ha¬ 
ving  all  a  bold  and  ample  Relievo,  is  afrer  the 
Grand  Manner.  '  As  for  example,  in  a  Corniche , 
if  the  Gold,  or  Cimatium  of  the  Corona ;  the  Coping 
the  Modi l lions  or  Dentelli  make  a  noble  appearance 
by  the  gracefulnefs  of  their  Proje&ures;  and  that 
we  lee  none  of  that  ordinary  Confufion  which  re- 
fults  from  thofe  little  Cavities,  quarter  rounds  of 
the  Aftragal ,  and  fuch  little  Ornaments  as  produce 
no  effe&  in  great  and  malfy  Works,  and  which  do 
impertinently  juftle  out  the  graceful  and  principal 
Members  ;  then  will  the  manner  of  this  Corniche 
appear  folcmn  and  great ,  and  approve  it  felf  to  be 
performed  after  La  Grand  Maniere.  In  Mr.  Eve¬ 
lyns,  Parallel  of  Ancient  and  Modern  Architecture 
Chap.  5.  p.  25.  yOU  have  a  fine  draught  of  this 
Grand  Manner  in  an  Ancient  Dorick  Pillar  which 
was  found  at  Albano  joining  to  the  Church  of  St 
Mary  near  Rome. 

MANSE,  is  a  Parfonage  or  Vicarage  Houfe  for 
the  Incumbent  to  live  in,  and  was  originally,  and 
is  now,  an  effiential  part  of  the  Endowment  of  a 
Pariffi-Church,  together  with  the  Glebe  and 
Tithes. 

■  MANUALIA  Bcneftcia,  were  .formerly  fiich 
daily  riiftributions  or  portions  of  Meat  and  Drink 
as  were  allotted  to  the  petty  Canons  and  other 
Members  of  Cathedra!  Churches  for  their  ordina¬ 
ry  fubfiftence. 


MAILE,  was  anciently  a  kind  of  Money,  as 
fome  think;  for  Mailes  were  Half-pence. in  Henry 
the  Fifth’s  time ;  being  the  half  of  the  Silver  Ster¬ 
ling  or  Penny :  But  more  largely  it  feems  to  have 
been  any  proportion  of  Grain,  or  any  other  Epnt. 
This  latter  in  the  North  is  called  Placeman.  See 
Blackmail  in  Vol.I. 

MAIN  BODY,  of  Troops  in  an  Army,  is  that 
which  marches  between  the  Advance  and  the  tor 
Vol.  IL 


MANUMISSION ,  is  the  Term  for  making  a 
Slave  or  a  Bondman  free  :  You  have  the  form  of 
this  as  lt^  was  ufed  in  the  Conquerour’s  Time,  in 
Lamberts  Fol.  126.  The  terms  of 

t  C  rr^  two  kinds  of  Mdhumijfton 5  one  ex- 
PrcJpd  and  the  other  imply ed.  Tha lexpreffed  was 
by  Deed,  or  Publicly  Declaration  :  That  imply  ed 
was  when  the  Lord  made  an  Obligation  for  pay. 
ment  of  Money  to  his  Villain  at  a  certain  day  • 
or  fued  him  when  he  might  enter  without  Suit  - 
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or  when  he  granted  him  an  Annuity  or  Lealed 
Land  to  him  for  Years,  or  for  Life,  &c. 

MANU-OPERA,  are  ftollen  Goods  taken  up¬ 
on  a  Thief  apprehended  in  the  Fad:. 

MANU-PASTUS,  in  the  Law  Dialed  is  often 
ufed  for  a  Domeftick  Servant,  one  fed  as  it  were 
by  the  Hand  of  his  Matter. 

MANU-PES,  is  ufed  in  the  Charter  of  Richard 
the  Third  for  a  Foot  of  full  and  legal  length. 

MANU-PRISOR,  one  who  was  Bail-pledge  or 

Security  for  another  Perfon. 

MANUS ;  was  anciently  ufed  both  for  an 
Oath  and  him  that  took  it.  If  a  Man  fwore  a- 
Jone  in  the  Court ;  he  was  faid  to  do  it  propriti 
manu  5  but  if  he  brought  3  or  more  Witneffes  to 
fwear  for  him,  he  was  faid  tertid  manu  jurare. 

MARCHET  IMulieris,  the  fame  with  Mer- 

MARCHETAj  chetum . 

MARCHES,  are  now  the  Bounds  between 
England  and  Wales,  or  England  and  Scotland ;  and 
the  Marches  of  Scotland. are  divided  into  Weft  and 
Middle  Marches.  The  word  Marches  is  ufed  alfo 
in  Stat.  24.  H.  8.  1 2.  for  the  Borders  of  the  King’s 
Dominions  in  general,  as  being  derived  from  the 
Germ.  March,  which  fignifies  a  Bound  or  Limit  j 
and  thofe  Noblemen  who  lived  near  thefe  Marches , 
are  frequently  in  our  Statutes  called  Marchers. 

MARITAGIUM  habere ,  fignified  formerly  to 
have  the  free  difpofal  of  an  Heirefs  in  Marriage, 
which  was  a  favour  granted  by  the  King,  who 
was  the  Guardian  of  all  Wards  or  Heirs  in  Mi¬ 
nority,  to  fome  fpecial  Favourite  or  Friend. 

MARITAGIUM  Liberum ,  Frank,  Marriage  ; 
Was  when  a  Baron,  Knight  or  Free-holder  grant¬ 
ed  fuch  a  part  of  his  Eftate  with  a  Daughter  to  her 
Husband,  and  the  Heirs  of  his  Body,  to  hold  j 
without  any  Flomage  or  Service  to  the  Donor. 

MARK,  the  Saxons  called  it  Mancus ,  Mancufa . 
and  Mearc ;  and  among  them  it  contained  30 
Pence,  which  of  their  Money  was  6  Shillings. 
’Tis  not  certain  when  the  Mark  came  to  be  valued 
as  at  13  s.  4  d.  But  M.  Paris  in  the  Life  of  Gua- 
rinus ,  Abbot  of  St.  Albans,  tells  us,  that  a  Mark 
(A.  D.  1 1 94)  was  of  this  precife  value.  Since  the 
Conqueft  there  never  was  any  Coin  of  this  name 
ftruck,  as  appears  $  but  probably  there  might  be 
fuch  before  in  the  Saxons  time,  and  with  iome 
Mark  or  Stamp  upon  it,  as  may  be  concluded  from 
the  word  Mark-  Stow  in  his  Annals ,  p.  32,  & 
691,  faith,  a  Mark  of  Gold  was  eight  Ounces, 
twelve  Mark  of  Gold  Troy  was  200  /.  of  Englifh 
Money  ;  after  which  rate  each  Mark  weighed 
1 6  /.  1 3  s.  4  d. 

S^ne  de  Verb.fignif.  faith,  a  Mark  fignifies  an 
Ounce  weight,  whereof  the  Drachm  is  the  eighth 
part,  as  the  Ounce  is  the  eighth  of  the  Mark. 

MARQUIS  or  \  is  now  a  Title  of  Honour  next 

MARQUESS  S  before  an  Earl,  and  next  af¬ 
ter  a  Duke.  The  Name  feems  to  be  derived  from 
the  Germ.  March,  a  Bound  or  Limit  j  and  there¬ 
fore  was  as  much  as  Cufios  Limitis,  or  Comes  five 
fueft&ut  Limitis.  Among  the  old  Britains  it  was 
the  Cuftom,  and  after  them  of  the  Saxons,  to  give 
the  Title  of  Regttli  to  all  Lords  that  had  the  cufto- 
dy  and  charges  of  their  Marches  or  Bounds  ;  as  Sel- 
den  fhews  in  his  Mare  Claufum,  Lib.  2.  c.  19.  But 
in  Bjchard  2.  his  time,  the  Title  of  MarrjucJfes  in- 
ftead  of  Lords  Marches  came  to  be  given  to  fuch  as 
were  Governours  of  the  Marches. 

MARS.  Mr.  Flamfiead  and  Caffini  have  by  ac¬ 
curate  Qbfervgtion  found  the  Horizontal  Parallax 


of  this  Planet  to  be  about  25  Seconds,  and  cer. 
tainly  not  greater  ;  a  large  account  of  the  method 
of  obferving  and  finding  which,  you  will  find  un¬ 
der  the  word  Sun  in  this  Vol. 

MARTYROLOGY,  was  anciently  a  Regifter 
kept  in  the  Religious  Houfes,  wherein  they  fee  down 
the  Donations  of  their  Benefactors,  and  the  Day  of 
their  Deaths,  that  fo  on  each  Anniverfary  they 
might  commemorate  and  pray  for  them :  And 
therefore  feveral  Benefactors  made  this  a  Conditi¬ 
on  in  their  Charters.  JKjnnet's  Paroch.  Antiq. 

MASSES,  in  Painting,  are  the  large  parts  of  a 
PiCture  containing  the  great  Lights  and  Shadows. 

MASTER  of  the  Mint :  In  the  fecond  Year  of 
H.  6.  that  was  the  Title  of  him  that  now  is  called 
the  Warden  of  the  Mint ,  whofe  Office  it  is  to  re¬ 
ceive  the  Silver  and  Bullion  that  comes  to  the 
Mint  to  be  coined,  and  to  take  care  thereof. 

MASTER  of  the  Court  of  Wards  and  Liveries  j 
was  the  chief  Officer  and  Judge  of  that  Court  of 
Wards,  kept  the  Seal  of  ir,  and  was  named  and 
affigned  by  the  King.  But  this  Court  and  all  its 
Officers,  Members,  Power,  and  Appurtenances, 
is  taken  away  by  a  Statute  made  the  12th  of  Car. 
2.  c.  24. 

MASTER  of  the  Horfe ,  hath  the  Rule  and 
Charge  of  the  King’s  Stable :  This  Officer  is  very 
Honourable,  and  wfually  a  Nobleman,  is  men¬ 
tioned  in  39  Eli%.  7.  and  1  E.  6.  5. 

MASTER  vf  the  Pofls ,  was  an  Officer  of  the 
Kings  Court  that  had  the  appointing,  placing  and 
difpiacing  of  all  fuch  as  provided  Poft-Horles  to 
carry  the  King’s  MefTages  and  other  Bufinefs.  He 
alfo  was  to  pay  them  their  Wages,  Cue.  This  Of¬ 
ficer  is  mentioned  in  lEdw.  6.  3.  but  now  by  a 
Statute  made  11  Car.  2.  c.  34.  he  is  appointed  by 
the  King’s  Letters  Patent,  with  Rates  and  Rule§ 
preferibed  in  the  faid  ACL 

MASTER  of  the  Armory ,  is  an  Officer  men¬ 
tioned  39  EU%.  c.  7.  and  hath  the  care  of  the 
King’s  Armour  in  any  handing  Armories  ;  with 
power  of  putting  in  and  out  all  Inferiour  Offi¬ 
cers. 

MASTER  of  the  Jewel  Houfe ,  is  mentioned  in 
39  Eli%.  c.  7.  and  is  an  Officer  of  the  King’s 
Houfehold  of  great  Credit ;  being  allowed  Bouge 
of  Court,  that  is.  Diet  for  himfelf  and  the  Clerks 
of  the  Office,  and  hath  a  Lodging  in  the  Court. 
He  hath  charge  of  all  the  Gold  and  Silver  Plate 
ufed  at  the  King’s  Table,  or  belonging  to  any  Of¬ 
ficer  of  account  attending  the  Court 3  and  of  all 
Plate  remaining  in  the  Tower  of  London,  as  alfo  of 
Chains  and  loofe  Jewels  not  fix’d  to  any  Gar¬ 
ment. 

MASTER  of  the  Houfehold.  This  Officer  is 
called  Grand  Mafler ,  &c.  and  Lord  Steward  of  the 
King’s  Houfehold  in  32  H.  8.  39.  And  in  the  firft 
of  Q.  M.  and  ever  fince  he  is  called  Lord  Stew¬ 
ard,  &c.  and  under  him  there  is  a  principal  Offi¬ 
cer  called  by  this  Name  of  the  Mafler  of  the  Houfe - 
hold. 

MASTER  of  the  Ordnance ,  mentioned  39  £- 
li %.  7.  and  is  a  great  Officer,  to  whofe  care  all  the 
King’s  Ordnance  and  Artillery  is  committed. 

MASTER  of  the  Faculties ,  is  an  Officer  under 
the  Archbifliop  of  Canterbury ,  who  grants  Licences 
and  Difpenfations  ;  he  is  mentioned  in  the  Statute 
of  laying  Impofitions  at  Law  of  22,  23  Car.  2. 

MASTER  of  the  Wardrobe ,  is  a  great  Officer  at 
Court ;  having  his  Habitation  or  Dwelling-Houfc 
belonging  to  that  Office,  called  the  H'ard-robe  near 
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Puddle-wh'arf  in  London.  He  hath  the  charge  and 
ciiltody  of  all  former  Kings  and  Queens  Robes 
remaining  in  the  Tower  of  London ,  and  of  all  Arras 
and  Tapeftry  Hangings,  Bedding  ,  (3c.  and  the 
charge  and  delivery  out  of  all  Scarlet  Liveries  be¬ 
longing  to  the  King  or  Queen.  He  is  mentioned 
in  39  Eli%.  7. 

MATERIA  Subtilis ,  in  the  Cartelian  Philofo- 
phy  is  what,  is  produced  by  the  grinding  or  rub¬ 
bing  one  agaihft  another  of  the  Particles  of  the 
fecond  Elements ;  and  fo  thefe  compofe  what  he 
calls  his  firft  Element.  See  Cartefian  Syjl.  of  the 
World  in  this  2d  Vol. 

MATHEMATICKS.  Befides  the  mention  of 
fuch  Authors  as  have  written  on  the  feveral  Parts 
of  this  Noble  Science,  and  of  which  you  have  an 
Account  under  each  particular  Head  5  thefe  that 
follow  have  written  on  Mathematicks  more  gene¬ 
rally. 

Francifci  Laurens  Specimina  Mathematica,  &c. 
Andrew  Tacquet  Opera  Mathematica.  Antw.1669. 
The  Works  of  Monficur  Fermat. 

Dr.  Wallis  Mathematical  Works ,  in  3  Vol.  Fol. 
Oxon. 

be  Chales  Curfus  Mathematicus .  3  Vol.  Fol. 
Lugd.  1674. 

A  Math.  Compendium,  by  Sir  Jonas  Moore.  Lond. 

1*574.  Twelves.  .  . 

Elements  de  Mathematics  ou  Frinapes  Gene - 
raux  de  toutes  les  Sciences  qui  ont  les  Grandeurs 
pour  ObjeB.  par  J.P.  a  Paris,  167  5.  4 to. 

Steph.  de  Angelis  de  Infinitis  Spiralibus  Inverjis 
Infinitis  Hyperbolis  aliifqi  Geometricis.  Pa- 
tavii.  4-to. 

P.  Gregii  d  St.  Vincentio  opus  Geometr.  Quadra - 
' turx  Circuli  (3  Sett.  Coni.  Antw.  1647.  Fol. 
Leybourns  Curfus  Mathematicus.  Lond.  1690. Fol. 
Simon  Stevin  Les  Oeuvres  Mathematiques .  Ley¬ 
den,  1694.  Fol. 

Clavius’s  Opera  Mathematical  Fol. 

Mr.  Hayes  Fluxions ,  London,  I7Q4.  Fol, 
FoJlersMifcellanies.  Lond.  1659.  Fol. 

Pappus  Alexandr inns’ s  Math.  Colled,  per  Com- 
mandinum,  Bononiae,  1650.  Fol. 

Sir  Jonas  Moore’s  Syjlem  of  Mathematicks.  2  Vol. 

London,  1681.  4 to.* 

Cavallerii  Trigonometrla. 

Direclorium  generale  ZJra- 
nometricum. 

Exercitationes  Geometries. 

Geometria  Indivifibilis  Con - 
tinuorum. 

Barrows  LeFtiones  Geometric a  (3  Optica.  Lond. 
1669.  4 to. 

Sturmiuss  Mathefis  Enucleatafli.  Vol.  8  vo. 

- Jusoenilis  S  2.  Vol.  8 vo. 

Veter es  Mathematici.  Paris.  1693.  Fol. 

Math .  ColleBions  in  Engl,  from  Galileo .  Lond. 
1661.  Fol. 

Hoolf  s  Micrographical  LeBions  (3  Opera  Pofhuma. 
Scotii  Curfus  Mathemat.  Herbipoli.  1661. 
Herigone’s  Curfus  Mathematicus.  Paris,  1 644.8^0. 
Mr.  Blondell’s  Corns  de  Mathematique.  pour  Mr. 

le  Dauphin.  Paris,  1683.  4 to. 

O %anams  Cours  de  Mathematique ,  in  8  vo. 


MATRICULA,  anciently  was  the  word  for  a 
Regifter.  Thus  in  the  Church  there  was  the  Ma - 
tricula  Clericorum,  which  was  a  Lift  or  Catalogue 
of  the  officiating  Clergy  ;  and  Matricula  Paupe- 
rum,  a  Catalogue  of  the  Poor  to  be  received :  and 
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to  this  day  being  Regiftred  as  a  Member  in  the 
Univerfity  of  Oxon  is  called  Matriculation . 

MATROSSES,  are  Soldiers  in, the  Train  of 
Artillery*  next  below  the  Gunners:  l’hcir  Duty 
is  to  affift  the  Gunners  in  Iraverfing,  Spunging, 
Firing  ,  and  Loading  of  Guns,  (3c.  They  carry 
Fire-locks  and  march  along  with  the  Store  Wag¬ 
gons.  ... 

MAUNP,  was  anciently  a  Meafure  of  Capa¬ 
city  with  us,  being  a  kind  of  great  Basket  or 
Hamper  containing  8  Bales,  or  2  Fatts.  See  the 
Book  of  Rates,  fol.  3. 

MAXY,  is  the  Tin-miners  Term  for  a  Weed , 
as  they  call  it,  of  the  Marchafite  kind,  from  whence 
Maxy  feems  to  be  a  Corruption.  When  the  Load 
or  Vein  of  Ore  degenerates  into  this  or  any  thing 
elfe  that  is  not  Tin,  they  call  it  a  Weed. 

MEASURES  of  Capacity :  Thefe  ( with  us} 
both  Liquid  and  Dry,  were  firft  made  from  Troy 
Weight.  See  9  H.  3.  5 1  H.  3.  1 2  H.  7,  (3c.  where¬ 
in  it  is  enaefted,  that  eight  Pound  Troy  weight  of 
Wheat,  gathered  from  the  middle  of  the  Ear  and 
well  dried,  fhould  make  one  Gallon  of  Wine  Mea¬ 
fure,  and  that  there  fhould  be  but  one  Meafure  for 
Wine,  Ale  and  Corn  throughout  the  Kingdom. 
See  14  Ed.  3.  and  1 5  Rich  2.  But  Cuftom  in  Time 
hath  prevailed  againft  this,  having  altered  Men ■* 
(mr  ac  w#*u  as  Weights  ;  no  other  but  Troy  Weight 
being  appointed  by  our  Laws  to  be  ufed.  fSee  14 
and  17  of  Ed.  3.)  we  having  now  3  different 
Meafures;  vi%,  one  for  Wine,  one  for  Ale  and 
Beer,  and  one  for  Corn.  See  the  Table  of  them 
under  Meafures,  Vol.  I. 

Only  let  me  add  further  from  Mr.  John  Ward’s 
Arithmetic^  p.  34*  That  tho’  the  common  Wine 
Gallon  fealed  at  Guild-Hall  in  London,  by  which 
all  Wines,  Brandies,  Spirits,  Strong* waters.  Mead 
Perry,  Sider,  Vinegar,  Oyl,  Honey,  (3c.  are  mea- 
lured  and  fold,  is  fuppofed  to  contain  23 1  Cubick: 
Inches ;  and  from  thence,  the  Tierce  will  contain 
970 2  Cub.  Inch,  the  Hogfhead  14553.  the  Pun¬ 
ch!011  194045  the  Butt  or  Pipe  29106,  and  the 
Tun  58212.  Yet  it  hath  been  accurately  experi¬ 
mented,  that. the  Wine  Gallon  at  Guild-Hall ’doth 
hold  but  224  Cubick  Inches  5  as  indeed  Dr.  Wy- 
bard  had  before  taken  notice  of  in  his  TaBometry 
p.289.  Bfltyetin  May  25.1688,  when  an  Ex¬ 
periment  was  made  for  the  Lord  Mayor  of  London 
and  the  Commiffioners  of  the  Excife,  in  confir¬ 
mation  of  the  Truth  of  the  Account  above,  of  the 
Capacity  of  the  Standard  Gallon  *  vi%.  that  it  is 
but  224  Cub.  Inches :  yet  it  was  then  thought  fit 
to  continue  the  common  fuppofed  Contents  nf  ?  1 
Cub.  Inches  for  the  Wine  Gallon,  and  that  a« 
Computations  in  Gauging  fhould  be  made  from 
thence ;  and  fo  I  fuppofe  it  yet  ftands. 

The  Beer  and  Ale  Gallon  is  larger  than  the  Wine 
Gallon,  in  proportion  to  the  excefs  of  the  common 
Pound  Averdupois  above  the  true  Pound  Troy ; 
that  is,  as  12.  231 : :  fo  14-14  to  28 ii,  which  is 
very  near  the  Cubick  Inches  in  the  Ale  Gallon. 
The  Ale  Quart  contains  70^  Cubick  Inches:  the 
Gallon  will  be  282. 

Dry  Meafure  feems  to  ftand  ftill  in  proportion 
to  the  old  Wine  Gallon  of  224  Cub.  Inches.  The 
common  received  Content  of  the  Corn  Gallon  be¬ 
ing  2724.  fof  as  12 .  14 .44  :  •  224 .  2724.  and 
yet  by  an  Adi  of  Parliament  made  A.  D.  1697,  it 
is  appointed,  that,  every  round  Bufhel  with  a  plain 
and  even  Bottom,  being  made  1 8  Inches  and  4  wide 
throughout ,  and  8  Inches  deep ,  fhall  be  eftcemed  a 
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legal  Winchefter  Bufhcl,  according  to  the  Stan¬ 
dard  in  his  Majefty’s  Exchequer.  Now  a  Vellcl 
thus  made  will  contain  2150.42  Cubick  Inches; 
and  confequcntiy  the  Corn  Gallon  can  be  but 
268-f  Cub.  Inches. 

MECHANICAL  Philofophy,  was  that  which 
the  moft  ancient  of  the  Phoenician  and  Grccl^X  hilo- 
fophers  have  adhered  to  for  the  explication  of  the 
Phenomena  of  Nature  ;  and  thefe  made  ufe  ori¬ 
ginally  of  no  other  Principles,  than  the  Confide- 
ration  of  Empty  Space,  the  DoRrine  of  Atoms,  and 
in  particular,  the  Gravitation  of  Bodies.  Thefe  fi- 
lently  attributed  the  Caufe  of  Gravity  to  lomething 
which  was  plainly  diftineft  from  Matter:  and  this 
Caufe  our  moft  modern  Natural  Philofophers,  in 
their  Enquiries  into  Nature,  did  by  no  means  take 
into  confideration.  They  have  happily  avoided 
aiming  at  any  Hypotbefis  to  explain  the  Phenomena 
of  Natural  Effe&s,  and  leaving  the  Philofophy  of 
Caufes  to  Metaphyficks,  they  have  rightly  con  fi¬ 
de  red  that  it  is  the  chief  End,  Defign,  and  Bufi- 
nefs  of  Natural  Philofophy  to  conlider  EjfeRs- 
and  by  reafoning  upon  them  and  their  various 
Phenomena,  to  proceed  regularly  at  laft  to  the 
Caufes  of  Things ;  and  efpecially  to  the  knowledge 
of  the  Firjl  Caufe.  And  certain  it  is,  that  all  true 
Progrefs  and  Proficiency  in  this  kind  of  Natural 
Philofophy,  if  it  don’t  immediately  lead  us  to  the 
knowledge  of  the  Firjl  Caufe,  yet  will  furely  bring 
us  ftill  nearer  and  nearer  to  it ;  and  therefore  is  a 
moft  noble,  excellent  and  valuable  Study.  Vid. 
Newt.  Opt.  Lat.  Ed.  p.  3 1  5- 

Authors  on  this  Subject  are, 

Guidi  ZJbaldi  Mechanicorum  Liber.  Venetiis, 

1  <5 1 5 .  Fol. 

Paulus  Guldinus  de  Centro  Gravitatis.  Vien¬ 
na,  1635.  Fol. 

Chrijl.  Huger. im  de  Motu  Pendulorum.  Paris, 
1673.  Fol. 

Ejufdem  Horologium  Ofci  llatorium.P  aris,i  67  3. 

Gafp.  Scotti  Mechanica.  Ejufdem  Technica  Curio- 
fa .  1664. 

Cajfoli  Mechanica. 

Wilkins  Mathematical  Magi  cl b 

Alphonfi  Bore lli  de  vi  percufflonis.  Bononiae  1677, 
&  Lug.  Bat.  1686.  4 to. 

Dr.  Wallis's  Mechanica,  five  de  Motu.  Tra hia¬ 
tus  Gcometricus. 

Andrea;  Boecleri  ArchitcRura  curiofa  nova  &  A- 
mccnitates  'Hydrogcgiccs  cum  200  Fig.  cere  inci- 
fs.  Norimbergte.  Fol. 

— — Theatrum  Machinarum  novum,  exhibens  0- 
pera  molaria  &  aquatica :  cum  Figuris.  Ibid. 
1662.  Fol. 

M.  Vitruvii  de  Architectural  Libr.  ic.  cum  Fig. 
PEneis  Ed.  opt.  Amjlerd.  1649.  Fol. 

Novo  Teatro  di  Machine  di  vittorio  gone  a.  Pa¬ 
dua,  1602.  Fol.. 

Teatro  di  Machine  di  Jacobo  Bcfioni  in  Lioni. 
1582. 

Pauli  Caffati  Mechanica,  I  udgd.Bat.  1684.  4 to. 

Alexandri  Marchctti  cxercitationes  Mechanica;. 

Pifis.  1669.  At0- 

Heronis  Alexandnni  Spiritalium  Liber.  A111- 
fterd.  1680.  4 to. 

pc c nil  de  Pluficurs  Machines  par  S.B.  Paris, 
1699.  Fol. 

La  Statique ;  ou  la  Science  dcs  Forces  mouvantes 
par  P.  fgnacc  Pardies.  Paris,  1673.  1  imo. 

Mechanic k. Exercijes,  by  Moxon.  Lond.1677.4to. 


Becueil  de  diver fs  pieces  touchants  quelques  nou- 
velles  Machines  per  D.  Papin,  aCaJfil .  1695. 
8  vo. 

Mechanic k.  Powers,  by  Mandey  and  Moxon.  Lend. 

Luccc  Valcrii  Lib.  de  Centro  Gravitatis  Solidorum 
Rom.  1604. 

Galileo  de  Mechanica  &  Motu  locals  Dialopi 
Leyd.  1638. 

MEMBRETTO,  in  Architecture,  is  the  Italian 
Term  for  a  Pilafter ,  that  bears  up  an  Arch. 
Thefe  are  often  fluted,  but  not  with  above  7  or  9 
Channels.  They  are  frequently  ufed  to  adorn 
Door-Cafes,  Gallery  Fronts,  and  Chimney  Pieces, 
and  to  bear  up  the  Corniflies  and  Freezes  in  Wain- 
fcot. 

MEMORY.  Dr.  Hooh  in  his  Op.  P  of  hum.  p. 
139,  M0*  fuppofes  Memory  to  be  as  much  an 
Organ  s  the  Eye,  Ear,  Nofe,  &c.  and  ro  have  its 
Situation  lomewhere  near  the  place  where  the 
Nerves  from  the  other  Senfes  concur  and  meet ; 
and  he  thinks,  that  the  Memory  being  both  im- 
proveable  and  impairable,  appears  from  thence  to 
be  plainly  Organical ;  and  that  it  is  a  kind  of  Re- 
pofitory  of  Ideas  formed  partly  by  our  Senfes,  and 
chiefly  by  the  Soul  her  felt. 

MENSALIAT>were  fuch  Perfonages  or  Livings 

.MENSA.L5  S  as  were  united  formerly  to  the 
Tables  of  Religious  Houles ;  and  therefore  are  by 
Canonifts  called  Menfal  Benefices. 

MERCHEN-L  AGE  *  was  one  of  thole  3  Laws 
out  of  which  Ff.  the  Conqueror  framed  our  Common 
Laws,  with  a  mixture  of  the  Laws  of  Normandy  - 
and  was  the  Law  of  the  Mercians  when  they  go¬ 
verned  a  third  part  of  this  Land  ;  for  it  was  di¬ 
vided  in  the  Year  10 16.  See  Cambdens  Britan¬ 
nia,  p.  94. 

MERCHETUM,  Merchet ,  in  Scotch  Marchet , 
was  anciently  a  Commutation  of  Money  or  Cat¬ 
tle  given  to  the  Lord  to  buy  off  that  old  Impious 
Cuftom  of  the  Lord’s  lying  the  firft  Night  with 
the  Bridal  Daughter  of  a  Tenant ;  and  after  it 
was  ufed  for  the  Fine  or  Compofition  which  the 
Tenants  paid  to  have  leave  to  marry  their  Daugh¬ 
ters  :  Alfo  no  Baron  or  Military  Tenant  could 
marry  his  foie  Daughter  or  Heir,  without  Licence 
from  the  King  pro  maritanda  Filia. 

MERCURIAL  Phofphorw ,  is  a  Light  arifing 
from  the  lhaking  of  Mercury  in  Vacuo  ;  of  which 
fee  feveral  Experiments  in  Philof  Tranf  N.  303. 
See  Phofphorus. 

MERCURY,  is  the  Term  the  Chymifts  gave 
and  is  now  generally  ufed  for  that  ponderous  Flu¬ 
id,  Quicksilver :  The  Texture  of  which  leems  to 
conilft  of  exceeding  fmall,  fmooth,  folid,  fpherical 
or  fpheroidical  Particles  ;  becaufe  Mercury  in  ne¬ 
ver  fo  fmall  a  Quantity,  is  by  no  means  Tranfpa- 
rent  but  Opake,  and  will  let  none  of  the  Rays  of 
Light  pafs  through  its  Pores  :  and  therefore,  fin ce 
*tis  probable  that  Light  paffes  not  thro’  the  folid 
parts  of  Tranfparent  Bodies,  but  only  thro’  their 
Pores ,  ’tis  plain,  if  the  Particles  of  Mercury  be 
Spherical  fas  it  appears  thofe  of  all  Fluids  are) 
then  their  Diameters  cannot  be  much  greater  than 
thofe  of  the  Rays  of  Light ;  for  the  Inrcrftices  be¬ 
tween  the  Particles  are  as  the  Cubes  of  the  Dia¬ 
meters  of  the  Globules  by  whofe  meeting  they  are 
formed ;  and  therefore  feeing  Light  cannot  pafs 
thro’  thefe  Interftices,  iris  plain,  that  the  Diame¬ 
ters  ot  the  Corpufclcs  of  Mercury  cannot  be  much 
greater  than  thole  ol  Light ;  and  if  thele  Particles 
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fuoulti  be  Oval  or  Spheroidical,  their  Ihortcft  Dia-. 
meters  muft  be  of  the  length  of  thole  of  the  Par¬ 
ticles  of  Light,  or  not  much  greater. 

The*Solidity  of  the  Corpulcles  of  Mercury,  and 
the  fmallnefs  of  the  Interlaces  left  between  them, 
accounts  for  the  wonderful  Specifick  Gravity  of 
Mercury,  above  all  other  Fluids  ;  and  the  exceed¬ 
ing  fmallnefs  of  its  Parcs,  for  its  ealie  afeent  by 
Fire. 

MERIDIAN  Line,  is  a  Line  of  ready  ufe  in 
Practical  Navigation.  ’Tis  always  placed  on  the 
Foot,  or  2  Foot  Gunters  Scales,  and  fometimes  on 
the  lide  of  Gunters  SeCtor,  (and  on  the  Crofs- 
StafF,  &c. )  and  continued  to  its  whole  length. 
’Tis  divided  unequally  towards  87  degr.  (whereof 
70  gr.  are  about  one  half,)  in  fuch  manner  as  the 
Meridian  in  Mercators  Chart  is  divided  and  num- 
bred. 

It  s  Ufes  are  many :  for,  1 .  It  ferves  them  to  gra¬ 
duate  a  Sea  Chart  according  to  the  true  Projection- 
2.  Being  joined  with  a  Line  of  Chords,  it  ferves 
for  rhe.ProrraCtion  and  Refolution  of  fuch  Right- 
lined  Triangles  as  are  concerned  in  Latitude,  Lon¬ 
gitude,  Rhumb,  and  Diftance  in  the  praCtice  of 
Sailing  ;  as  Mr.  Gunter  fliews,  />.  1 5.  of  his  Book 
of  the  Crofs  Staff;  as  alfo  in  picking  the  Chart 
truly  at  Sea. 

MESOLABIUM.  See  ppvtari  Tran.  Flufii  Me- 
folahiurn  ;  cui  accejjit  pars  altera  de  analyft  &  Mifcei - 
lanea.  Leodii  Eburonuin .  1668.  4 to. 

•  MESSENGER  of 'the  Exchequer:  The  four  Pur- 
fuivants  in  that  Court  are  called  by  this  Name, 
and  their  Duty  and  Office  is  to  attend  the  Lord 
Treafurer,  and  to  carry  his  Letters,  Precepts, 

MESSUAGE,  is  a  Dwelling-houfe,  with  fome 
Land  affigned  for  its  ufe ;  and  by  this  Name  a 
Garden,  Shop,  Mill,  Chamber  or  Cellar  may  pafs, 
faith  Plow  den,  fol.  169.  In  Scotland  it  is  what  we 
call  the  Mannor  Houfe,  the  principal  Dwelling- 
Houfe  within  any  Barony. 

METALS  Lines:  On  Gunters  SeCtor  are 
fometimes  placed  two  Lines  called  the  Lines  of 
Metals  ;  they  are  noted  with  the  Characters  of  the 
7  Metals,  O ,  <U  d >  and  U  ;  and  their 

Ufe  is  to  give  the  Proportions  between  the  feveral 
Metals  in  their  Magnitudes  and  Weight,  and  by 
them  fuch  Problems  as  thefe  are  folved. 

j,  In  Bodies  of  the  fame  Figure  of  different  Me- 

,  tals,  by  the  Magnitude  of  one  given ,  to  find 
the  Magnitude  of  the  reft . 

Take  the  Magnitude  given  out  of  the  Lines  of 
Solids,  and  open  the  Sector  ’till  it  .be  applied  right 
in  its  proper  Points  ;  then  will  the  Parallels  taken 
between  the  corresponding  Points  of  the  other 
Metals,  and  meafured  on  the  Solids,  give  their 
feveral  Magnitudes. 

2.  In  Bodies  of  different  Metal  but  equal  "Mag¬ 
nitude ,  having  the  Weight  of  one ,  to  find  That 
cf  the  reft. 

This  Probl.  is  the  converfe  of  the  former,  but 
not  in  diredt  but  reciprocal  Proportion ;  apply  the 
height  given,  taken  out  of  the  Lines  of  Solids  in¬ 
to  the  SeCtor  in  its  proper  Points  belonging  to  the 
Metals  of  the  other  Body,  fo  the  Parallel  taken 
from  the  Point’s  belonging  to  the  Body  given, 
and  meafured  in  the  Lines  of  Solids,  ffiall  give 
the  Weight  of  the  Body  required. 


3.  A  Body  being  given  of  any  one  Metal,  Juppofe 
a  Sphere  of  Lead  cf  1 6  d,  and  whfc  Diameter 
is  a  {let  d  and  a  fignifie  any  Magnitudes  or 
Lengths)  to  make  another  like  it  and  of  equal 
Weight,  but  of  another  Metal,  as  fuppofe  Iron. 

Take  out  the  Diameter  a,  and  apply  it  in  the 
Lines  of  Metals  in  the  Points  of  h  belonging  to 
Lead  ;  then  will  the  Parallel  between  the  proper 
Points  in  cf ,  be  the  Diameter  of  the  Iron  Sphere 
required  :  and  this  compared  with  the  other  Dia¬ 
meter  in  the  Line  of  Solids,  will  give  23  d  for  the 
Magnitude  of  the  Body  required. 

4.  A  Sphere  of  Lead  being  given,  whofc  Diameter 
is  a,  to  make  another  Sphere  of  any  other ,  as  of 
Iron ,  whofe  Weight  fihall  be  determined  ;  V.  gr* 
that  fhall  weigh  thrice  as  much. 

Apply  the  Diameter  a  over  in  the  proper  Points 
of  h  ;  and  then  the  Parallel  between  the  proper 
Points  of  d  will  give  the  length  of  the  Diameter 
of  an  equal  Sphere  of  Iron  ;  and  this  tripled  will 
be  the  Diameter  required. 

See  Webftefs  Metal lographia.  Lond.  1670. 

4?o. 

Alonfo  Barbas  Art  cf  Metals ,  Englifhed  by  the 
_ E<  ot'  Sandwich.  Paft  1 .  &  2.  in  8 vo.  1 674. 

Sir  John  Pettuss  FLeta  Minor  -  or,  the  Laws  of 
Art  and  Nature,  in  knowing,  judging,  findings 
refining,  &c.  the  Body  of  confined  Metals. 

Georgius  Agricola  de  fie  Metallica .  Fol. 

METOPS,  the  fame  With  Met  op  a. 

METTESHEP,  Mettefchep ,  Mettcnfcep ,  feems 
to  have  been  anciently  a  Fine  or  Penalty  paid  by 
the  Tenant  to  his  Lord  for  his  negleCt  or  omiilion 
of  doing  his  cuftomary  Service.  Perhaps  it  ffiould 
be  written  Mittenfcep  from  the  Saxon  Mitten,  to 
meafure,  and  ceap,  Goods  or  Chattels. 

MICROGRAPHY,  is  the  Defcription  of  the 
Parts  and  Properties  of  fuch  very  Irnall  ObjeCts  as 
are  only  difcernible  by  means  of  the  Microfcope. 
On  this  SubjeCl:  the  late  Dr.  Hook  hath  written  de- 
fignedly  in  his  Micrography ,  as  hath  alfo  Dr.  Pow¬ 
er;  and  Leuenhoeck  in  2  Vol.  in  Quarto,  Lat.  in 
which,  as  well  as  fcatrered  up  and  down  in  many 
other  Books  written  on  other  Subjects,  a  very 
Noble  Treafure  of  ufeful  Difcoveries  is  to  be 
found,  and  all  made  by  means  of  the  Microfcope. 

MICROMETER.  In  Phil.Tranf  N.  25.  you 
have  from  Mr.  Pjchard  Townley  an  account  of  the 
Micrometer  invented  by  Mr.  Gafcoigne ;  and  by 
this  Inftrument  he  found  the  Moon’-s  Diftance  and 
Parallax  from  2  Obfervations  .of  her  Meridional 
and  Horizontal  Diameter,  before  Mr.  Au^out  took 
this  matter  into  confideration Which  Microme¬ 
ter  Mr.  Townley  had,  and  is  deferibed  by  Dr.  Hook. 
in  Phil.Tranf.  N.  29.  and  the  manner  how  it  is 
to  be  applied  to  a  TeJefcope  fliewed.  And  Mr. 
Flamftead  in  N.  9 6.  faith,  that  by  the  Micrometer 
and  a  Telelcopc  of  but  14  Foot  he  could  take  the 
Diameters  of  the  Planets  and  their  Diftances  from 
the  fixed  Stars,  to  a  Second  almoft.  This  Inftru¬ 
ment  is  now  brought  to  very  great  perfection  and 
ready  ufe  by  our  excellent  Math.  Inftrument-ma- 
ker  Mr.  John  Ifowley  under  St.  Dunftans  Church 
in  Fleetftreet.  See  its  ufe  in  finding  the  Sun’s  Ho¬ 
rizontal  Parallax*  under  the  word  Sun  in  this 
Vol, 
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MICROSCOPE  :  By  thofe  excellent  Obferva- 
tions  and  Experiments  which  the  admirable  Sir  If 
Newton  hath  made  on  Colours,  he  fhews  ways  to 
conjecture  very  accurately  of  the  Si^cs  of  the  com¬ 
ponent  Particles  of  Bodies  by  their  Colours  5  and 
in  the  Defcription  of  thofe,  he  tells  us  ( Book,  2. 
Part  3.  p.  64.)  he  hath  heen  the  more  particular, 
becaufe  it  is  not  impoflible  but  that  Microfcopes 
may  (if  not  done  already)  at  length  be  improved 
to  that  perfection  as  to  difeover  the  Particles  of 
Bodies  on  which  their  Colours  depend.  For  faith 
he,  if  thofe  Inftruments  are  or  can  be  fo  far  im¬ 
proved,  as  with  fufficient  diftinCtnefs  to  reprefent 
ObjeCts  five  or  fix  hundred  times  bigger  than  at  £ 
foot  diftante  they  appear  to  the  naked  Eye,  I  fhould 
hope  that  we  might  be  able  to  difeover  lome  of  the 
greateft  of  thefe  Cotpufcles ;  and  by  one  which 
would  magnifie  3.  or  4  thoufand  times,  perhaps 
they  might  all  be  difeovered,  but  thofe  which  pro¬ 
duce  blacknefs.  And  if  this  could  be  attain’d  to 
(vi%.  by  GlafTes  to  difeover  the  conftituent  Par¬ 
ticles  of  Bodies)  he  fears  it  would  be  the  utmoft 
improvement  of  this  Senfe  of  Seeing ;  for  it  feems 
impoflible  to  fee  the  moft  fecret  and  noble  Works 
of  Nature  within  the  Corpufcles,  becaufe  of  the 
.Tranfparency  of  thefe  Corpufcles, 

The  fame  Gentleman  in  Philof  franf.  N.  88. 
from  the  difference  he  had  found  between  com¬ 
pounded  and  fimple  Colours,  rakes  nmGon  iv 
communicate  a  way  for  the  improvement  of  Mi¬ 
crofcopes  by  Refraction  ;  vi$.  by  illuminating  the 
Object  in  a  darkened  Room  with  Light  of  any 
convenient  Colour  not  too  much  compounded ;  by 
which  means  the  Microfcope  will  with  diftinCtnefs 
bear  a  deeper  Charge  and  a  larger  Aperture. 

And  in  N.  80,  he  faith,  that  he  hath  fometimes 
thought  of  making  a  Microfcope  which  fliould 
have,  inftead  of  an  Object  Glafs,  a  refleBivg  piece 
of  Metal.  For  thefe  Inftruments  feem  as  capable 
of  Improvements  as  Telefcopes  $  and  perhaps 
more,  becaufe  but  one  piece  of  reflecting  Metal 
Is  requifite  in  them  j  as  is  plain  from  this  Fi- 


gure  ;  where 
A  B  reprefents 
the  Object  Me¬ 
tal,  C  D  the 
Eye-Glafs ,  F 
their  common 
Focus ,  and  O 
the  other  Focus  of  the  Metal  in  which  the  Ob¬ 
ject  is  placed. 

The  Defcription  and  Ufe  of  Mr.  Wilfons  Sett 
of  Foe  ket-  Mi  cr  of  copes,  &c.  mentioned  in  th  ePre- 
face  of  Vol.  I. 

This  Sett  of  'Microfcopes  has  Nine  different  Mag¬ 
nifying  GlaJJ'es  •  Eight  of  which  may  be  Vfed  with 
T  wo  different  Injlruments,  for  the  better  applying 
Them  to  Various  Objects :  One  of  thefe  lnfru- 
ments  is  reprefented  Fig.  I.  A  A  A  A,  and  is  made 
of  Ivory,  it  hath  3  thin  Brafs  Plates,  E,  E,  and  a 
Spring  of  Steel  H  within  it ;  to  one  of  the  thin 
Plates  of  Brafs  is  fixed  a  piece  ©f  Leather  F,  with 
a  fmall  Furrow  G  ..... .  both  in  the  Leather  and 

Brafs  to  which  it  is  affixed :  In  one  end  of  this 
Inflrument  there  is  a  long  Screw,  D,  with  a  Con- 
k vex-Glafs  C,  placed  in  the  End  of  it:  In  the  other 
end,  there  is  a  hollow  Screw,  o  o  5  wherein  any 
of  the  Magnifying  Glajfes  M,  are  ferewed  when 
they  arc  to  be  made  ufe  of,  The  9  different  Mag - 


rifyifig-GItJJcs  are  all  fet  in  Ivory,  8  of  which  are 
let  in  the  manner  exprefs  d  at  M.  The  preareft 
Magnifier  !s  marked  upon  the  Ivory  wherein  it  is 
fet  with  N°.  i,  the  next  N°.  2,  and  fo  on  ttfl  N°  8  * 
The  9th  Glafs  is  not  marked,  but  fet  in  thp 
ner  of  a  little  Barrel  Box  of  Ivory,  as  in  Fig.u. 

e  e  A  flat  piece  of  Ivory,  whereof  there  are  8  heZ 
onging  to  this  Sett  of  Microfcopes,  (tho’  any  one 
who  Las  a  mind  to  keep  a  Regifter  of  ObjeCts 
may  Lave  as  many  of  them  as  he  pleafes)  in  each 
Olwhch  there  are  3  Holes  f  f  f,  wherein  3  or  more 
Obje&s  are  placed  between  Two  thin  Glajfes,  of 
Talks,  when  to  be  ufed  with  the  greater  Magni- 

The  other  Infrunient  Fig.  III.  is  made  of  Brafs 
or  Princes  Metal,  with  Joints  PPP,  to  turn  ea- 
iiJy  any  way  with  a  fihall  pair  of  Tongs  G  G, 
which  open  at  the  points  K,  by  preffing  together 

•T^°  *?eads  of  the  Pins  1 1  for  taking  up  of 
Obje&s :  At  the  other  End  of  thefe  Tongs  G  G, 
is  icrewed  on  a  round  piece  of  black  Wood  H, 
with  a  piece  of  Ivory  let  into  it,  for  placing  O- 

pake  ObjeCts  on,  according  to  their  difference  of 
Colour. 

7  L  there  Is  a  Screw,  into  which 

the  Glafs  fet  in  the  Barrel  Box  may  be  ferewed  - 
when  the  others  are  to  be  ufed,  there  is  a  Ring  R 
of  Brafs  to  be  ferewed  on  the  End  L,  into  which 
Ring  all  the  oxhet  Glajfes  M,  may  be  ferewed : 

taken  UP  in  the  Points  of 
the  Tongs  K,  or  laid  upon  the  other  End  H,  it 

may  very  eafily  (as  one  who  fees  the  Inftru- 

nflT  f  bAe/PPlied  t°  trueDiftance 

of  any  of  the  Glajfes  M,  by  the  help  of  the  Joints 

LV’lndPby  means  of  the  Screw  C,  with  the 
Wheel  D,  Fig.  III.  which  will  bring  the  ObjeCt 
to  the  exaCtnefs  of  the  Centre  or  true  Diftance,  be¬ 
ing  regulated  by  a  Spring  N- 


A  0p  the  firft  mention’d  Infrument,  Fig.  T. 

A  A  A  A  is  thus :  Take  one  of  your  flat  pieces  of 
I v  ory  e  6,  or  fiders,  (if  you  pleafe  to  caH  them 
lo)  and  Aide  it  in,  betwixt  the  Two  thin  Plates  of 
m  tbe  Pody  op  the  Microfcope,  fo  that 
•jjii  ^°U  *ntend  to  look  upon  be  juft  in  the 
middle,  remarking  that  you  put  that  fide  of  the 
I  late  e  e,  where  the  Ring  is,  fartheft  from  your 
Eye :  Then  you  are  to  ferew  into  o  o,  ("the  hol¬ 
low  Screw  in  the  End  of  the  Body  of  your  Micro- 
fcope)  the  3 d,  4th,  3th,  6th  or  7 th  Magnifying. - 
Glafs  M  ;  which  being  done,  while  you  arelook- 
ing  through  your  Magnifymg-Glafs  upon  the  Ob¬ 
ject,  you  are  to  ferew  in  or  out,  the  long  Screw  D, 
Fig.  I.  in  the  other  End  of  the  Body  of  your  Mi- 
crofccpc,  till  you  bring  your  ObjeCt  into  the  true 
Diftance,  which  you  will  know  by  feeing  the 
ObjeCt  clearly  and  diftinClly :  But  feeing  that  in 
the  greater  Magnifiers  you  can  fee  but  a  fmall  part 
of  the  ObjeCt,  vi%.  the  Legs  or  Claws  of  a  Flea  j 
while  you  are  looking  upon  any  Part  of  the  Ob¬ 
jeCt,  if  ye  take  hold  of  the  End  of  the  Plate  or 
Slider,  e  e,  whereon  the  ObjeCt  lies,  and  move  ic 
gently,  you  may  fee  the  whole  ObjeCt  fucceflive- 
ly,  or  any  part  of  the  ObjeCt  you  pleafe  ;  and  if 
that  part  of  the  ObjeCt  you  de/ign  to  look  upon 
be  our  of  the  true  Diftance,  remember  your  End 
Screw  D,  Fig.  I.  can  always  bring  it  in,  by  ferew- 
ing  it  nearer  or  farther  off. 

Afrqf 
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After  this  manner  may  be  fcen  all  Tranfparcnt 
Objects,  Duft,  Liquids,  Chryftals  of  Salts,  fmall 
Infeds,  fuch  as  Fleas,  Mites,  i §c*  If  they  be  In- 
Jetts  that  will  creep  away,  or  fuch  Objects  as  one 
intends  to  keep,  they  may  be  placed  between  the 
two  Bpgifier  Glaffes  f  f.  For  by  taking  out  ( with 
the  Point  of  a  Pcmknifc  or  fmall  Flyers)  the  Ring 
that  keeps  in  the  Glnfs  f  f  where  the  Objed  lies 
they  will  fall  out  of  themfelvcs ;  fo  you  may  lay 
the  Objed  between  the  two  hollow  fides  of  then:, 
and  put  the  Ring  in  as  it  was  before :  But  if  the 
Objeds  be  Duft  or  Liquids,  a  fmall  drop  of  the 
Liquid,  or  a  little  of  the  Duft  laid  on  the  outfide 
of  the  Glafs  f  f,  and  applyed  as  before,  will  be 
fecn  very  eafily. 

As  to  the  Firft,  Second  and  Third  Magnifymg- 
Glajfes ,  being  marked  with  a  upon  the  Ivory 
wherein  they  are  fet,  they  are  only  to  be  ofed  with 
thofe  Plates  or  Sliders  that  are  alfo  marked  with  a 
wherein  the  Objeds  are  placed  between  two 

thin  Talks,  becaufe  the  thicknefs  of  the  Glaffes  in 
the  other  Plates  or  Sliders,  hinder  the  Objed  from 
approaching  to  the  Centre  or  true  diftance  of  thefe 
greater  Magnifiers.  But  the  manner  of  ufing  them 
is  the  fame  with  the  former.  Only  remember  to 
to  be  careful  when  you  put  in  or  pull  out  the  Plate 
or  Slider  e  e,  whereon  the  Objed  lies,  or  move  it 
from  one  Objed  to  another,  not  to  J«>r  ir  rub  your 
Magnify  ing-Glafs,  which  is  done  by  unlcrewing  a 
little  the  End  Screw  D,  Fig.  I.  when  ye  put  in  or 
pull  out  your  Plate,  or  move  it  from  one  Objed 
to  another* 

Tor  feeing  the  CIRCVLATION  of  the  BLOOD 
at  the  Extremities  of  the  Arteries  and  Veins ,  in  the 
Tranfparent  Parts  of  Fijhes,  Eels ,  &c.  There  are 
two  Glafs  Tubes,  the  one  bigger,  and  the  other 
letter,  is  exprefs’d  at  g  g,  wherein  the  Fifh  is  to  be 
put ;  when  thele  Tubes  are  to  be  ufed,  you  are  to 
unferew  the  End  Screw  D,  Fig.  I.  in  the  Body  of 
the  Microfcope,  until  the  Tube  g  g,  can  be  receiv’d 
eafily  into  that  little  Cavity  G  (of  the  Brafs  Plate, 
fattened  to  the  Leather  F,  under  the  other  two 
thin  Plates  of  Brafs  E  E  :  When  the  Tail  of  your 
Fifh  lies  flat  to  the  Glafs  Tube,  fet  it  oppofite  to 
your  Magnify ing-Glafs,  and  by  ferewing  in  or  out 
your  End  Screw  D,  Fig.  I.  as  is  faid  before,  you 
may  eafily  bring  it  to  the  true  diftance,  and  lee  the 
Blood  Circulate  with  great  Pleafurei 

If  you  would  fee  the  Blood  Circulate  in  a  Frogs 
Foot,  choofe  fuch  a  Frog  as  will  juft  go  into  your 
Tube,  then  with  a  little  Stick,  &c.  expand  the 
Hinder  Foot  of  the  Frog,  and  apply  it  clofe  to  the 
fide  of  the  Tube,  oblerving  that  no  part  of  the 
Frog  hinders  the  Light  coming  on  its  Foot ,  and 
when  you  have  it  at  the  juft  diftance,  by  means  of 
the  Screw  D,  Fig.  i.  as  abovefaid,  you  will  fee 
the  rapid  Motion  of  the  Blood  in  its  Vejfels ,  which 
are  very  Numerous,  in  the  tranfparent  thin  Mem¬ 
brane  that’s  between  the  Frogs  Toes :  For  this  Ob¬ 
jed  the  4th  and  5th  Magnifiers  will  do  very  well ; 
but  you  may  fee  the  Circulation  in  the  Tails  of 
Water-Newts  with  the  6th  and  7th  Glafs,  by  reafon 
the  Globules  of  the  Blood  of  thofe  Newts  are  as 
big  again  as  the  Globules  of  the  Blood  of  Frogs  or 
imall  Fifh,  as  has  been  taken  notice  <?f  in  N.  280. 
of  the  Philof optical  Tranf actions,  Pag.  1 1 84. 


N.  B.  The  Circulation  cannot  be  fo  well  feen  by 
the  Firft,  Second  and  Thiid  Magnifiers,  bccaufc 
the  thicknefs  of  the  Glafs  wherein  the  Fifh  lies 
hinders  the  Approximation  of  the  Objed  from  the 
true  Focus  of  the  Glafs, 

S,  Fig.  I.  is  a  little  Ivory  Screw,  upon  tfhich 
the  Handles  of  the  Brafs  Inftrument  W,  Fig.  HI. 
may  be  ferewed,  and  ferve  for  a  Handle  to  This 
Ivory  one  alfo. 

The  Glafs ,  plac’d  in  the  manner  of  a  Barrel 
Box,  Fig.  II.  is  only  to  be  ufed  with  the  Brafs  In¬ 
ftrument  (or  in  your  Hand)  being  the  leaft  Mag¬ 
nifier,  for  greater  Objeds,  fuch  as  Flies  and  com¬ 
mon  Infeds,  &c.  A  Hole  being  made  in  the  fide 
of  this  Box,  Fig.  II.  whereby  it  may  be  ferewed 
on  the  Point  L,  Fig.  III.  of  the  Brafs  Inftrument, 
remembring  to  put  the  End  b  next  to  your  Eye, 
and  the  other  to  the  Objed ;  lo  if  you  take  up  an 
Infed  in  the  Point  of  the  Tongs  K,  or  lay  any  O- 
pake  Objed  on  H  the  other  End,  you  may  ap¬ 
proach  them  to  the  true  diftance  by  means  of  the 
Joints  and  Screw  lpoken  of  before  C,  D,  P,  N, 
Fig.  Ibid, 

In  the  viewing  of  Oljetts,  one  ought  to  be  care¬ 
ful  not  to  hinder  the  Light  from  falling  uponT&m, 
by  the  Hat,  Perruke,  or  any  other  thing,  efpecial- 
Iv  when  they  are  to  look  upon  Opake  Objeds  ; 
for  nothing  uu  bo  feen  with  the  bell  of  Glaffes  i 
unlefs  the  Objed  be  in  a  due  diftance,  with  a 
fufficient  Light. 

The  bell  Lights  for  the  Plates  or  Sliders,  where 
the  Objed  lies  between  the  two  Glajfes ,  is  a  clear 
Sky-light,  or  where  the  Sun  Ihines  on  any  white 
thing,  or  the  refledion  of  the  Light  from  a  Look- 
ing-glafs.  The  Light  of  a  Candle  is  likewife  good 
for  the  viewing  of  very  fmall  Objeds,  though  it 
be  a  little  uneafie  to  thofe  who  are  not  pradis’d  in 
■  Micr  of  copes  to  find  out  the  Light  of  the  Candle. 

By  what  is  here  faid,  it’s  hop’d  that  the  ufe  of 
this  Microfcope,  eafie  of  its  felfi  will  be  much  ea- 
fier  to  thofe  that  ufe  it ;  yet  it  cannot  be  doubted 
of  This,  as  of  all  other  Inftruments  of  this  nature 
.  but  that  Vfus  plura  doccbit. 

\  ■  ' 

For  the  conveniency  of  thofe  who  would  Draw ' 
or  make  any  Sketches  or  Defgns,  after  Microfccpil 
cal  Objeds,  they  may  alfo  have  a  Pedeftal  to  fix 
the  two  Inftrument  s  above  defcribed,  and  make 
them  ftationary  to  any  convenient  Light.  This 
Pedeftal  may  be  plac’d  cn  a  Table,  &c.  and  after 
the  Objed  and  Light  are  fixed,  as  many  perfons 
as  pleafe  may  view  the  Objed,  without  any  trou¬ 
ble  or  difficulty  in  find^g  the  tight. 

The  left  of  the  annexed  Figures  were  drawn  bv 
this  Microfcope  from  feveral  Ob  feels, 

•  ■  -j  <■  * 

A  th e  Artery,  B  the  Vein,  C  their  communicant 
Canal,  by  which  the  Blood  is  feen  palling  from 

r »  i  ^  in  the  Tail  of  the  Fifth, 

exprefs  d  at  g  g.  1  .  ■ 

D  the  Ammalcula  in  Scmine  mafculino,  by  the 
firft  Glafs, 


E  one 
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E  one  of  the  Farina  of  the  Flower  of  Mallows 
which  magnified  is  the  Area  represented  at  t>. 

F  the  Branch  bf  ah  Artery,  G  that  of  a  Vein. 
The  intermediate  Spaces  (hew  the  manner  they 
communicate  unto  one  another,  in  the  Sides  of  the 
Lungs  of  Frogs: ,  Newts,  (3  c, 

H  one  of  the  Feather’s  of  a  Moth's  Wing. 

MIDDLE  Latitude ,  in  Navigation,  is  half  the 
Summ  of  any  two  given  Latitudes ;  as  fuppofe 
the  two  Latitudes  were  50°.  30'.  and  450.  20'. 
the  middle  Latitude  will  be  470.  55. 

There  is  a  method  of  working  the  feveral  Cafes 
of  Sailing  by  Middle  Latitude,  which  nearly  agrees 
with  Mercator's  or  Wrights  way ;  and  it  is  per¬ 
formed  without  the  Tables  of  Meridional  Parts, 
either  by  the  Tables  of  Logarithms  or  by  Gunters 
Scales.  Of  this  Method  you  have  a  fhort  Syncpfis 
in  Mr.  Jones's  Navigation ,  p.  7 1 .  I 

MID-SHIP-MEN,  are  Officers  aboard  a  Ship, 
whofe  Station  when  they  are  on  Duty  is  fome  on 
the  Quarter-Deck ,  others  on  the  Poop,  (3c.  Their 
Bufinefs  is  to  mind  the  Braces,  to  look  out,  and 
to  give  about  the  word  of  command,  from 
the  Captain  and  other  luperiour  Officers.  They 
do  alfo  aftift  on  all  occafions  both  in  failing  the 
Ship  and  in  ffortng  and  rummaging  the  Hold. 
They  are  ufually  Gentlemen  who  having  ferved 
their  TirhC  as  Voluntiers  are  now  upon  their  pro 
feririenr. 

MILI  ARES  GlahduU,  are  thofe  very  fmall  and 
infinitely  numerous  Glands  which  fecern  the  Sweat 
and  the  Matter  that  exfudes  in  infenfible  perfpira- 
tiqri.  See  Skin. 

MILLAINS,  according  to  Mr.  Wingate,  are  the 
third  fubdivifion  of  the  Primes  in  Gunters  Line, 
and  exprefs  the  1  oooth  parts  of  fuch  Primes. 

MINIUM  or  Ppd  Lead.  Mr.  Bgiy  at  the  end  of 
his  Colled,  of  Engl,  words  gives  this  account  of 
the  making  of  Minium.  Firft  they  take  Lead  and 
waft  it  in  an  Oven  or  Furnace  ;  by  bringing  ic  to 
a  Subftance  almoft  like  Litharge,  and  by  ftirring 
about  with  an  Iron  Rake  or  Hoe.  Then  they! 
take  it  out  and  grind  it  with  two  pair  of  Stones 
which  deliver  it  from  one  to  another ;  and  there 
is  a  Mill  which  moves  at  once  fix  pair  of  thefe 
Stones.  When  ’tis  thus  reduced  to  a  Powder, 
they  wafh  it,  and  then  put  it  into  an  Oven  or  Re¬ 
verberatory  Furnace,  where  by  continual  ftirring 
with  a  Rake  or  Hoe  of  Iron  it  comes  to  its  Co¬ 
lour  in  2  or  3  days.  But  the  Fire  muft  not  be 
violent,  for  then  it  will  clod  and  change  Colour. 
The  Iron  Rake  is  hung  or  poifed  by  a  Hook,  elfe 
it  would  be  too  heavy  to  be  moved  by  one  Man. 

MINT,  is  the  place  where  the  King  or  Queen’s 
Coin  is  formed,  be  it  of  Gold  or  Silver:  The 
chief  Mint  of  England  is  in  the  Tower  of  London  ; 
of  which  the  prelent  Officers  are,  (1.)  The  War¬ 
den,  Who  is  the  chief  and  is  to  receive  the  Bullion, 
and  overfee  all  the  other  Officers.  (2.)  The  Ma- 
fler  Worker,  who  receives  the  Bullion  from  the 
Wardetz,  caufes  it  to  be  melted  and  delivered  to 
the  Monicrs,  and  takes  it  from  them  again  when 
coined,  (t)  Comptroller  •  who  is  to  fee  that  the 
Money  be  made  to  the  juft  aflize,  and  to  overfee 
and  controll  the  Officers,  if  the  Money  be  not  as 
it  ought  to  be.  (4-)  The  Ajfay  Maftcr,  who  weighs 
the  Silver  and  Gold,  and  fees  whether  it  be  Stan¬ 
dard.  (5.)  The  Auditor,  who  takes  all  the  Ac- 
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TlxJune^/ ‘>x  Melting,  who  is  to 
fee  the  Silver  caft  out  and  that  it  be  not  alter’d  at- 
ter  it  s  delivered  to  the  Melter  1  which  i<  J  l L 
Affay-Majler  hath  made  trial  of  ir.  (7 )  T/Je  clerk 
of  the  Irons,  who  is  to  fee  that  the  Iron  be  clean 
and  fit  to  work  with.  (8.)  The  Graver,  who  graveth 
the  Dies  and  Stamps  for  the  Coinage  of  the  Mo 
J?ey*.  (9-)  The  Me  Iters,  who  melp  the  Bullion  be 
fore  it  comes  to  coining.  (10.)  TheBlanchers ,  who 
anneal.  Boil  and  cleahfe  the  Money.  (I1#) 
Porters,  who  keep  the  Gate  of  the  Mint.  (12  )  The 
Provojl  of  the  Mint,  who  provides  for  all  the  Mo- 
mers,  and  overfees  them.  And  Jaftly,  the  Moni¬ 
crs,  fome  of  which  (hear  the  Money,  fome  forge 

it,  and  fome  ftamp  or  coin  it,  and  fome  round  it 
and  null  it,  (3c. 

MITRE,  in  Architecture,  is  the  Workmen  s 
Term  for  an  Angle  that  is  juft  45  degrees,  or  half 
a  right  one ;  and  if  it  be  a  quarter  of  a  Right 
Angle  they  call  it  a  Half  Mitre:  And  they  have  an 
Inftrument  made  to  this  Angle  which  they  call  the 
Mitre  Square ,  with  which,  they  ftrike  Mitre  Lines 
on  their  Quarters  or  Battens;  and  for  difpatch  they 
have  a  Mitre  Box,  as  they  call  it,  which  is  made 
of  two  pieces  of  Wood,  each  about  an  Inch  thick, 
and  one  is  nailed  upright  upon  the  Edge  of  the 
other  ;  the  upper  piece  hath  theMitre  Lines  ftruck 
upon  it  on  both  fides,  and  a  Kerf  to  dired  the 
Saw  in  cutting  the  Mitre  Joints  readily,  by  only 
applying  the  piece  into  this  Box. 

Mi  IKED  Abbots,  were  formerly  Governours 
of  fuch  Religious  Houfes,  as  had  obtained  from 
Pome  the  Privilege  of  wearing  the  Mitre,  Ring 
Crofier,  and  Gloves  of  a  Bifiiop.  It  hath  been  a 
vulgar  Error,  that  thefe  Mitred  Abbots  were  all 
the  fame  with  thofe  Conventual  Prelates  who  were 
fummoned  to  Parliament  as  Spiritual  Lords  *  but 
fome  of  thofe  fummoned  to  Parliament  were  nor 
mitred  •  and  fome  that  were  mitred  were  not  fum¬ 
moned;  the  Summons  to  Parliament  not  any  way 
depending  on  their  Mitres,  but  on  their  receiving 
their  Temporals  from  the  King.  Cowel's  Inter¬ 
preter. 

MITT A%  was  anciently  a  Saxon  Meafure  con¬ 
taining  10  Bufhels. 

MIXT  Tythes.  See  Tythes : 

MOAT ;  the  Brink  of  the  Moat  next  the  Ram¬ 
part  in  any  Fortification  is  called  the  Scarp,  and 
the  oppofite  one  the  Count  erf  carp. 

MODEL L,  is  an  original  Pattern  which  any 
Workman  propofes  toimirate;  ’tis  varioufly  made 
of  Wood,  Stone,  Plafter,  (3c.  and  fiiould  be  (in 
Architecture,  for  inftance)  made  by  a  Spate,  where 
an  Inch  or  half  an  Inch  reprefents  a  Foot;  for  the 
more  exact  compleating  of  the  defign. 

MOLMUTAN  or  Molmutin  Laws,  were  the 
Laws  of  Dunwallo  Molmutius,  fixteenth  King  of 
the  Britain s ;  they  were  famous  here  till  the  Time 
of  William  the  Conqueror.  Molmutius  was  the 
firft  that  publifhed  Laws  in  Britain ;  and  thefe 
Laws,  with  thofe  of  Queen  Mercia ,  are  publi filed 
in  Latin  by  Gildas,  out  of  the  Britifii  Tongue. 

MONIERS.  See  Mint. 

MONOCHORD.  Sec  the  accurate  Divifion 
of  the  Monochord  in  Phil.  Tranf.  iY.  238.  by  Dr. 
Hrallis. 

MONOPOLIZERS,  are  fuch  Perfons  as  com¬ 
bine  together  to  engrofs,  and  to  raife  the  Price  of 
Goods. 

MONSOONS,  are  fluffing  trade  Winds  in  the 
£  Indian  Ocean ,  which  blow  periodically,  fome 
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for  half  a  Year  one  way,  others  but  for  3  Months, 
and  then  fliifc  and  blow  for  6  or  3  Months  dircd- 
ly  contrary.  . 

MOON.  The  reafon  why  the  ([  always  mews 
the  fame  Face  towards  us  is  becaufe  file  revolves 
round  her  Axis  in  the  time  of  her  Periodical 

Month.  ^ 

For  if  in  moving  in  her  Orbit  round  the  Earth 
[he  did  not  do  fo,  but  that  the  Horizon  of  the  Disk 
a  b  kept  always  parallel  to  it  felf  in  all  Portions, 
'tis  plain,  that  as  the  Moon  moves  on  in  her  Orbit, 
new  parts  of  the  former  dark  Hemifphere  will  be¬ 
gin  to  be  enlightned  (or  rendred  vifible  to  us ;)  as 
appears  plain  from  the  Figure  annexed.  For  fup- 
pofe  the  Moon  to  have  moved  in  her  Orbit  from 
i  to  a,  and  that  her  Diameter  a  b  keeps  para  lei 
to  its  felf  in  its  firft  Situation ;  then  her  vitible 
Hemifphere  will  be,  not  as  before  a  d  b,  but  egf- 
and  when  fhe  comes  into  Pofition  3,  her  vilible 
Hemifphere  will  be  cad,  inftead  of  a  d b,  as  at 
firft :  and  laftly,  when  the  Moon  is  at  4,  her  vi¬ 
fible  Hemifphere  will  be  acb,  which  in  the  farit 
Pofition  was  totally  invifible.  And  this  can’t  be 
otherwife,  if  the  Moon  in  her  Revolution  round 
the  Earth,  don’t  alfo  revolve  round  her  own  Axis 
in  the  fame  exad  fpace  of  Time :  But  if  you  fup- 
pofe  her  fo  to  turn  round  her  Axis,  that  the  Diame¬ 
ter  a  b  (hall  always  be  in  a  Normal  Pofition  to 
the  Line  E  <[  ;  as  in  the  2d  and  3d  Pofitions  ef 
and  cd  are  ;  *tis  plain  the  Moon  muft  by  luch  * 
Motion  round  her  Axis,  always  fliew  the  fame 
Face  to  you,  3.s  in  fist &  (abftr&iting  froni  her  Vi* 
brations,  fhe  really  doth. 


i  c 


1*3 


The  Annual  Regreffion  of  the  Moon  s  Nodes  is 
2-5  Degrees,  and  the  Nutation  of  her  Orbit  about 
20  Minutes. 

The  Phenomena  of  the  Moon,  on  which,  as 
Foundations,  the  Lunar  Aftronomy  is  built,  are 
fuch  as  thefe. 

1  That  the  Moon  moves  daily  from  Weft  to 
j baft,  and  almoft  in  rhe  fame  Line  with  the  Earth, 

or  nearly  in  the  Ecliptick. 

For  all  the  Secondary  Planets  defenbe  leffer  Or¬ 
bits  round  their  Primary,  as  they  do  round  the  Sun ; 
and  the  Plains  of  their  Orbits  are  not  very  diffe¬ 
rent  from  that  of  the  Ecliptick,  and  thefe  Secon¬ 
dary  Planets  do  alfo  move  the  fame  way  as  the 
Primary  ones. 

VoL  II. 


2.  But  yet  the  Moon  doth  not  move  accurately 
in  the  fame  Plane  of  thb  Ecliptick,  deviating  fomc* 
times  a  little  to  the  North ,  and  fometimes  to  the 
South  •  as  is  apparent  from  her  Meridian  Alti¬ 
tudes/  The  Plane  of  her  Orbit  being  inclined  to 

that  of  the  Ecliptick,  and  interfering  it,  in  2  Points 
which  are  called  the  Moon  s  Nodes. 

3.  The  Phafes  of  the  Moon  are  continually 
changing;  fometimes  fhe  cannot  be  lecn  at  all 
then  file  appears  horned,  bifecfted,  giboous,  and 
at  laft  round  or  full :  and  fo-on  again  in  an  in\crle 

Order.  ,1 

For  being  a  Spherical  Opake  Body,  and  re- 

ceiving  all  her  Light  from  the  Sun ;  tho  he  will 
always  illuminate  one  Hemifphere  of  her,  yet  in 
the  New-Moon,  when  that  Hemifphere  is  entirely 
turned  from  you,  and  her  Body  between  the  Sun 
and  their  Eye,  ’tis  impoffible  for  her  to  appear  vi¬ 
fible:  But  as  foon  as  by  her  Motion  forward  in 
her  Orbit,  part  of  that  Hemifphere  comes  to  be 
obverted  to  the  Earth,  fhe  will  begin  to  appear 
falcated  or  with  Horns  of  Light,  and  when  file  is 
got  to  be  90  degr.  from  the  Sun,  file  will  fliew  juft 
one  half  of  her  illuminated  Hemifphere, 

4.  The  Eclipfe  of  the  Sun  happens  only  at  the 
New-Moon,  tho’  not  at  every  one ;  and  that  of 
the  Moon  only  when  fhe  is  at  the  Full,  tho  not  at 
every  Full-Moon  ;  as  is  plain  from  the  Reafon  and 
Nature  of  Eclipfes. 

5.  That  .obfeure  part  of  the  Moon’s  Body 
which  the  Sun’s  Rays  do  not  illuminate,  when  ffte 
is  Horned  or  Gibbous,  or  even  in  a  Solar  E- 
clipfe,  is  not  totally  invifible,  but  appears  with 
a  reddifh  dirty  coloured  Light ;  and  that  Light 
feems  to  come  to  the  Moon  by  Reflection  from  the 
Earth. 

For  when  the  Moon  is  at  New  to  us  the  Earth 
is  at  Full  to  the  Lunar  Inhabitants ;  and  the  Light 
of  the  Earth  being  about  15  times  greater  than 
that  of  the  Moon,  and  the  Moon  fo  little  as  not  to 
obfeure  above  a  20th  part  of  the  Earth,  the  Light 
from  the  Earth  may  eafily  be  fuppofed  to  render 
her  a  little  vifible  in  even  folar  Eclipfes. 

6.  The  Eclipfes  of  the  Sun  and  Moon  don’t  hap- 
pen  always  in  the  fame  places  in  the  Zodiack  but 
in  others  moving  ftill  gradually  backward  or  in 
Antecedentia. 

The  Reafon  of  which  is,  that  the  Moon’s  Or¬ 
bit  is  different  from  that  of  the  Ecliptick,  inter¬ 
fering  it  but  in  one  Line,  whofe  extreme  Points 
are  called  the  Nodes ,  and  which  Nodes  do  annu¬ 
ally  move  backward  or  in  Antecedentia  ?  But  the 
Eclipfes  cannot  happen  but  when  the  two  Lu¬ 
minaries  are  in  or  near  thefe  Nodes;  where¬ 
fore, 

7.  There  is  a  very  fenfible  difference  in  the  ap¬ 
parent  length  of  the  Moon’s  Diameter,  at  diffe¬ 
rent  times. 

For  the  Moon’s  Orbit  being  Elliptical,  her  Di- 
ftance  from  the  Earth  will  be  very  different,  as  fhe 
is  in  different  parts  of  that  Ellipfis  ;  and  'tis  found 
that  her  apparent  Diameter  is  nearly  reciprocally 
proportional  to  her  Diftance,  which  Diftance  is 
both  greateft  zndleaft  in  the  Syzygies,  becaufe  the 
Excentricity  of  the  Ellipfis  is  there  greateft. 


5  D 


8.  The 


MOO 


MOO 


8.  The  apparent  motion  of  the  Moon  is  not  al¬ 
ways  equal,  but  greater  and  lefs  by  turns,  and 
that  very  fenfibly. 

Which  Phenomenon  arifes  from  feveral  Caufes 
concurring  together.  The  firft  caufe  of  which  is 
fome  Inequality  even  in  the  mean  motions  of  the 
Moon ;  for  in  the  Earth’s  Perihelia  the  Moon  is 
carried  fomething  flower  than  in  the  Aphelia. 

7  he  next  caufe  is  the  Elliptick  Figure  of  the  Lu¬ 
nar  Orbit,  from  whence  the  Moon  muft  move 
fafter  in  her  Eerigccum  than  in  her  Apogaum  •  as  is 
the  cafe  of  all  the  Planets. 

A  3d  caufe,  is  the  continual  changing  of  the  Ec¬ 
centricity  of  the  Moon’s  Orbit ;  from  whence 
muft  arife  a  greater  difference  of  her  Velocity  in 
her  Perigea ,  and  of  her  Tardity  in  her  Apogaa  in 
the  Syzygies  of  the  Ap/es  than  in  the  Quadra¬ 
tures. 

To  all  which  we  may  add,  that  the  Moon’s 
Motion  it  felf  is  a  little  retarded  from  the  Syzygies 
to  the  Quadratures,  and  then  accelerated  a  little 
again  from  thence  to  the  Syzygies,  in  every  Lu¬ 
nar  Month. 


R  t.^s  ^ange,  ^  you  confider  the  various 
and  dimmnar  mutations  above-mentioned 


The  monthly  motion  of  the  Moon  in  the  Eclip- 
tick  is  fwifteft  (cater is  paribus)  when  fhe  is  in  the 
Syzygies,  and  flowed:  when  five  is  in  her  Quadra¬ 
tures  to  the  Sun. 

The  reafon  of  which  is  to  be  had,  not  from  any 
Syftem  of  Aftronomy,  but  from  the  Pkyilcal  Frin? 
ciples  of  the  Newtonian  Philolophy. 


10.  That  place  where  the  Moon  appears  leaft, 
and  where  her  Motion  is  flowed:,  doth  not  keep 
always  in  the  fame  degree  of  the  Ecliptick,  but 
moves  fenfibly  forward,  or  in  confequentia. 

For  tho’  her  Apogaum  go  forward  in  the  Syzy¬ 
gies  and  backward  in  the  Quadratures,  yet  be- 
caufe  the  former  motion  is  near  twice  as  fwift  as 
the  latter,  the  excefs  in  the  whole  Revolution  of 
the  Apfes  muft  be  forward,  and  confequently  the 
Apogaum  will  move  on  in  confequentia ,  as  by  ob- 
fervation  ’tis  found  it  really  doth. 


11.  The  Latitude  of  the  Moon  is,  moveable  or 
changeable,  being  fometimes  greater  andfometimes 
leffer  (according  to  the  various  Pofition  of  her  Or¬ 
bit  to  the  Sun)  even  in  the  fame  degree  of  proper 
Longitude. 

This  difference  of  Latitude  arifes  from  the  va¬ 
rious  Inclination  of  the  Plane  of  the  Moon’s  Orbit 
to  that  of  the  Ecliptick.  For,  as  was  faid  above, 
there  is  an  Inequality  even  in  that  Inclination  * 
when  the  Line  of  the  Nodes  is  in  the  Syzygies, 
the  Angle  of  the  Inclination  is  greateft,  and  leaft 
when  that  Line  is  in  the  Quadratures,  and  of  a 
mean  Quantity  in  the  intermediate  Pofitions. 


12.  The  Moon’s  Orbit  is  more  oriels  circular 
according  to  its  various  pofition  in  refpetft  of  the 
Sun. 

And  fo  it  muft  be,  fince  as  was  fliewn  above, 
the  Excentricity  of  her  Orbit  is  greater  when  the 
Line  of  the  Apfes  is  in  the  Syzygies,  than  when  it 
is  in  the  Quadratures,  by  almoft  half  the  leaft 
Excentricity. 


1 3.  The  motion  of  the  Moon  is  very  unequal, 
and  diffimilar  to  its  felf,  whether  you  confider  it 
in  different  parts  of  the  fame  Month,  or  in  the 
fimilar  parts  of  different  Months. 


14.  The  Light  of  the  Moon  reflected  ro  us  is  fer 
weak,  that  even  in  the  Full-Moon,  it  wij]  pv  1 

Burmng-Glafs  be  brought  to  afford  the  leaf/de- 
gree  of  Heat. 

i ,  The  Rays  of  Light  have  their  force  decreed 
I  (at  leaft)  as  the  Square  of  their  Diftance  •  ard 
confequently  the  force  of  the  Sun’s  Rays  refle&el 
to  us  from  the  Moon,  to  thofe  that  come  to  us 
chredly,  is  decreafed,  at  leaft,  in  the  Proportion 
or  the  Square  of  the  Moon’s  diftance  from  the 
Earth,  to  the  Square  of  the  Moon’s  Semi-diami- 
ter ;  and  by  Calculation  it  will  be  found,  that 
the  Light  of  the  Moon  brought  hither,  will  be  in 
force  but  the  fifty  thoufandth  part  of  that  which 
comes  hither  dirc&ly  from  the  Sun. 


15.  The  fame  Face  of  the  Moon  nearly,  is  al¬ 
ways  rurned  towards  the  Earth. 

The  reafon  of  which  is,  that  fhe  turns  round 
her  own  Axis,  in  the  time  of  her  menftrua  1  mo¬ 
tion  round  the  Earth,  as  I  have  demonftrated  a- 
bove. 


1 6.  And  yet  there  are  fome  Librations  of  this 
Face,  fo  that  fome  more  Eaftern  and  Weftern  parts 
of  ir.  and  fomerimes  fome  more  Northern  and 
Southern  do  alternately  appear.  ' 

The  reafon  and  caufe  of  which  Libratory  Moti¬ 
on,  Sir  If.  Newton,  I  think,  firft  difeovered  cr  com¬ 
municated. 


Dr.  Hook.,  Op.  Pof.p.  80,  8 1.  accounting  for  the 
Reafon  why  the  Moon’s  Light  affords  no  vifible 
Heat,  faith,  that  the  Quantity  of  Light  which  falls 
on  the  Hemifphere  of  the  Full-Moon,  is  rarified  in¬ 
to  a  Sphere  about  288  times  greater  in  Diameter 


than  the  C  before  it  arrive  to  us  3  and  confe¬ 


quently,  that  the  Moons  Light  is  104368  weaker 
than  the  Light  of  the  Sun  :  Wherefore  it  would  re¬ 
quire  104368  Full  Moons  to  give  a  Light  equal  to 
that  of  the  Sun  at  Noon.  54m 


1. 


To  find  the  Moons  Age. 


To  the  Day  of  the  Month  fat  any  Time)  add 
the  EpaPl  (fee  that  Word)  for  that  Year,  and  the 
Months  from  March ,  (including  both  Months)  to¬ 
gether,  the  Sum,  if  under  30,  is  the  Moons  Age; 
if  above  3  o,  fubftradt  thirty  out  of  it,  the  remain¬ 
der  is  the  Age  of  the  Moon. 

N.  B.  If  the  Month  have  but  30  days,  you  muft 
fubftradt  but  29  inftead  of  30. 


Example ,  May  26.  1708. 


Epacft  18 
Days  in  May  2 6 
Months  from  March  3 


47 

Deducft — 30 


The  Moon’s  Age  17  Days. 


If  the  Time  propofed  had  been  between  Jan.  1. 
and  March  the  firft,  you  muft  have  ufed  the  Epacl 
for  the  Year  before. 


2.  To 


MOO 


M^O  R 


2.  To  find  the  Moons  being  upon  the  Meridian 
cr  Southing , 


Multiply  her  Age  by  4,  and  divide  the  Product 
by  5,  the  Quotient  will  give  the  Hours ,  and  the 
Remainder  multiplied  by  1 2  will  give  the  Mi¬ 
nutes,  when  the  Moon  is  lefs  than  1 5  Days  old ; 
but  when  more  than  that,  you  muft  fubducft  15, 
and  work  with  the  remainder  as  before; 


rnoit 
iu  oh 
010101 


Example.  May  26.  1708.  •  ' 

Moon’s  Age  17  Days.  j0;; 
Deduct  15 


uni 


Multiply  by  4 


.o>3 

:r.  cihH  ur: 
...  •  '  V  J  I 

Divide  by  5J  8  (1  hour,  36  m. 

5 


.  *  \ . 


Multiply  by  12 


36  Minutes,' 

'  *  1  .»  •.  l  r.  •  .  i 

3'  Tfl  find  the  time  of  the  Moons  Shining . 

Multiply  her  Age  by  48,  and  divide  Uic  IVo 
dud  by  605  the  Quotient  fliall  be  the  Hours  and 
the  Remainder  the  Minutes :  That  is,  if  the  Moon 
be  under  15  Days  old  5  but  if  above,  fubftrad  the 
Time  of  her  Shining,  found  as  above,  from  24 
Hours,  the  Remainder  will  be  the  Time  of  her 
Shining  in  the  Morning. 

Example ,  May  2 6.  ijeSl 

Moon  s  Age  1 7  Days, 

•  48  ■  - 


*3  6 
68, 


. _ .  #  /  . _ . 

from  24  hours 
Subftrad  13  h.  36  m. 
Remains  the")  — — 
Time  of  her  >  10  h.  24  m. 
Shining  J  ' 


•  •  <  • 

60)  816  (13&.  3 6m. 
60 


21 6 
180 


36 


4:  To  find  hove  many  Signs  and  Degrees  the  Moon 
is  departed  from  the  Sun  [mce  her  lafi  Conjuncti¬ 
on  with  him,  or  fmce  the  laji  New  Moon. 

Double  the  Moon’s  Age,  and  divide  the  Pro- 
dud  by  5,  the  Quotient  is  the  .Signs,  and  the  Re¬ 
mainder  (multiplied  by  6)  are  the  Degrees. 

-  t  •  r  f 

•  .  .  •  ,  ■'  *  <  1  I  \  j  ' 

Example ,  May  26.  1708.” 

•  ,•  17, 

.The  Moon’s  Age  1 7  Days.’ 


5)34  (<$  Signs. 
30 


Remains  4 
Muliply  by  6 


Therefore  the  Moon  is  gone  from  24  Degrees, 
the  Stow  6  Signs  and  24  Degrees, 
yol.  II. 


MOON’s  Parallax -There  are  rWo  ways  of 
finding  the  Moon’s  Parallax.  -b  ,v. 

1.  From  the  AftrOriomical  Tables,  'the  Moon’s 
place  muft  be  accurately  had  for  the  Moment  of 
the  Obfervation  ;  and  then  ybu  muft  find  by  Cal¬ 
culation  and  by  the  Tables  -  of  -Refradions,  how 
many  Degrees  and  Minutes  the  Centre  qf  the  (f  is 
elevated  above  the  Rational  Horizon.  At  the  fame 
time  alfo  cxadly,  by  a  large  Aftronomical  Qua¬ 
drant,  Sextant,  &c.  adjufted  with-  Telefcopica! 
Sights,  &c.  the  Elevation  of  the  Moon’s  Centre  a- 
bove  the  Horizon  of  the  Obferver  muft  be  taken  in 
Degrees  and  Minutes.  The  difference  between 
thofe  two  Altitudes  will  be  the  Parallax  of  the 
Moon  at  the  moment  of  the  Obfervation  and  for 
that  particular  place  of  the  Moon  -  which  being 
found,  the  Horizontal  Parallax  may  be  had  by  this 
Analogy  ;  As  the  Cofine  of  the  Moon’s  Altitude 
to  Radius  :  :  fo  is  the  Quantity  of  the  prefen t  Pa¬ 
rallax,  to  the  Moon’s  Horizontal  Parallax. 

2.  Without  Aftronomical'  Calculation,  the 
Moon’s  Parallax  may  be  thus  foffnd  .*  Let  her  Dia¬ 
meter  be  accurately  taken  by  a  good  Telefcope 
and  Micrometer,  when  fhe  is  on  or  near  the  Meri¬ 
dian,  and  when  near  the  Horizon,  the  fame  Night  * 
the  Meridian  apparent  Diameter  will  be  the 
greateft ;  the  difference  of  thefe  two  apparent  Dia¬ 
meters,  being  given,  in  the  fame  Night,,  you  may 
determine  the  entire  difference  between  the  Hori¬ 
zontal  and  Vertical  Diameter  by  the  former  Ana¬ 
logy.  And  from  this  difference,  which  is  propor- 
tional^to  the  Earth’s  Semi-diameter,  both  the 
Moon  s  Diftance  and  her  Parallax  may  be  found 
by  an  eafie  Calculation.  And  by  the  belt  Obfer¬ 
vation,  the  Moon’s  mean  Horizontal  Parallax  hath 
been  found  to  be  about  57  Minutes,  and  confe- 
quently  her  mean  diftance  from  the  Earth  about 
60  Semi-diameters  of  the  Earthy  or  about  24000 
Miles  Englifh.  .  4 

MOORS :  The  Lords  Bayliffs  in  the  IJle  of 
Man  are  called  by  this  Name  5  their  Office’*  is  to 
fiimmon  the  Courts  for  the  feveral  Sheadings. 

MORAL  Philofophy  or  Moral  Difcipline ,  is 
what  is  ufually  call’d  E thicks  in  the  Schools,  ’be¬ 
ing  a  pradical  Science  which  explains  the  Nature 
and  Reafon  of,  and  withal  teaches  and  Inftruds  u£ 
how  to' acquire  that  Felicity  or  Happinefs  which  is 
agreeable  to  Hutnane  Nature. 

MORAL  Actions  or  ACis,  are  fiich  as  render  the 
Rational  and  Free  Agent  good  or  evil ,  and  cdnle- 
quently  rewardable  and  punifliable,  becaufe  he 
doth  them. 

MORESK-Work  or  MorislyAVorlj,  is  a  kind  of 
Antick-work  ifr  Painting  or  Sculpture,  after  the 
manner  of  the  Moors,  ednfifting  of  feveral  Gro- 
tefcos. 

MORSUS  Diaboli ,  is  the  Term  which  fome 
Anatomifts  give  to  the  outer  Ends  (V.  thofe 
next  the  Ovariaf)  of  the  Tubce  Fallopiana:  *  becaufe 
their  Edges  there  appear  jagged  and  torn.* 

MORTARS  of  Mr.  Coehom ,  are  made  of 
Hammer  d  Iron  of  about  4  Inches  Diameter  at 
the  Bore,  ten  Inches  and  a  half  long,  and  nine 
Inches  in  the  Chafe.  They  are  fixed  at  an  Eleva¬ 
tion  of  45  .on  a  Block  of  Oak  of  about  20  Inches 
long  and  1  of  broad,  and  about  4  thick.  Thefe 
like  Hand-Mortars ,  throw  Hand-Grenadoes,' 
They  are  ufed  chiefly  in  the  bottom  of  the  Trenches,; 
where  they  are  placed  about  a  Yard  diftance  one 
from  another,  having  each  a  Soldier  to  attend,  it  j 
and  there  is  an  Officer  to  every  40  or  50  of  them. 

5  D  2  They 


MOT 


M  U  L 


They  fire  fometimes  6 o  or  70  of  thcfe  together, 
which  throw  their  Shells  into  the  Covertway,  &c. 
and  make  a  very  terrible  (laughter. 

MORTISE  or  A iortaife ,  is  the  Workmens 
word  in  Archite&ure  for  the  Hole  made  in  one 
piece  of  Timber  to  receive  the  Tennon  of  another 
piece. 

MORTMAIN  Statute:  There  was  a  Statute 
made  in  7  Edw.  I.  de  Terris  in  manum  mortuam 
non  ponend/s;  to  reftrain  the  donation  of  any  Lands 
or  Tenements  to  Religious  or  Pious  ufes,  where 
they  lay  in  a  Dead  Hand ,  without  Succefiion  or 
due  Service  to  the  Lord  and  the  King.  After 
which  Statute  the  Lands  fo  given  away  were  for¬ 
feited  to  the  King,  if  the  immediate  Lord  of  the 
Fee  made  not  his  Claim  within  a  Year  after  fucfi 
Alienation. 

When  the  King  by  fpecial  Licence  difpenfed 
with  this  Statute  of  Mortmain ,  there  was  a  previ¬ 
ous  Inquifition  ad  quod  dampnum,  and  a  return 
upon  Oath  that  it  would  be  no  prejudice  to  the 
Dignity  and  Revenues  of  the  Crown.  This  Law 
is  now  relaxed  by  Stat.  39.  Elis',  c.  5.  of  giving 
Lands  to  Hofpitals;  and  by  14  of  Car.  II.  c.  9.  £- 
bout  purchafing  Lands  and  Tenements  for  the 
Poor  within  London  and  Wefiminfier. 

MOSAIC  Work  ,  is  corruptly  fo  called ;  it 
fhould  be  Mufaick,  •  in  Latin  Mujivum  Opus,  and 
fometimes  ’tis  called  alfo  Pavimenta  Tr/pUc*. 

MOTION:  From  the  firft  of  Sir  If  Newtons 
three  Laws  of  Motion  or  Nature  mentioned  under 
this  word  Motion  in  Vol.  I.  by  way  of  Corollary 
may  be  inferred,  (ij  That  no  Particle  of  Matter, 
or  any  Combination  of  fuch  ('that  is,  no  Body 
whatever)  can  either  move  of  it  felf,  or  alter  the 
dire&ionof  its  Motion,  becaufe  ’tis  enrirely  paf- 
five  and  indifferent  as  to  motion  or  reft  ;  fo  that 
neither  Motion  or  Reft  are  effential  to  Matter. 
(2.)  ’Tis  plain  alfo  from  hence,  that  naturally  of 
it  felf,  no  Body  can  ever  move  in  a  Curve  Line  5 
For  fince  all  Motion  is  originally  and  naturally  re¬ 
ctilinear,  ’tis  impoffible  tftat  any  Body  can  move 
in  a  Curve  or  Line  that  is  not  ftrait  of  it  felf 5  be- 
caule  then  it  muft  of  it  felf  continually  alter  the  di- 
redtion  of  its  Motion,  which  cannot  be,  by  the  for¬ 
mer  Corollary  5  wherefore  the  Motion  of  the  Hea¬ 
venly  Bodies  in  Circles  or  Ellipfes  cannot  be  ac¬ 
counted  for  by  the  Natural  Laws  of  Motion 5  but 
it  is  owing  to  the  Will  of  the  great  Creator  that 
they  are  kept  in  their  Orbits,  by  an  attractive 
force. 

From  the  Second  of  the  three  Laws  of  Motion 
it  follows,  that  all  Ejfefts  will  always  be  propor¬ 
tional  to  their  Adequate  Caufes  5  and  thus  if  a- 
ny  degree  of  any  force  will  produce  any  degree 
of  Motion,  a  double  degree  of  the  fame  force 
will  produce  a  double  degree  of  Motion,  a  Triple, 
a  Triple,  and  fo  on  in  any  Ratio  whatfoever. 
And  this  Motion  muft  proceed  on  in  the  fame  Dire¬ 
ction  with  that  of  the  moving  Force,  becaufe  ’tis 
from  That  only  that  the  Motion  arifes 5  and  Bo¬ 
dies  once  in  motion  cannot  change  their  direction 
of  themfelves. 

And  if  a  Body  be  already  in  motion,  the  moti¬ 
on  arifing  from  a  force  imprefs’d,  if  it  be  in  the 
fame  direction  with  that  of  the  former  Motion,  it 
will  encreafe  it  in  proportion  to  its  power ;  but  if 
it  be  impreffed  in  a  contrary  Direction,  it  deftroys 
the  former  Motion  either  totally  or  in  part,  that  is, 
equal  to  the  force  of  the  Impreffion.  And  when 
it  hath  a  Direction  dny  way  Oblique  to  that  of 


the  former  Motion,  it  is  either  added  to,  or  fub- 
ftraCted  from  it,  according  as  a  Motion  arifing 
from  a  Compofition  of  thofe  two,  is  determined. 

MOUNT-EGG.  ;  after  Tin  from  the  burnt <Dre 
is  melted  down  and  remelred,  there  will :fonnetiine>s 
remain  a  different  Slugg  in  the  ;botcom  of  the  tfedt, 
this  they  cal  l  Mount-Egg  p,  and,?  jtho’'  of  a  Tin  'co¬ 
lour,  yet  is  of  an  Iron  nature,  -  as  hath  beenfoundL 
by  applying  a  Magnet  to  it.  j  •/.,  ... 

MUD-SUCKERS,  Liinijuga,  are  a  fort  of 
Water-Fowl  which  fuck  out  of  .the  Mud  of  Chan¬ 
nels,  &c.  fome  oily  Juice  or  Slime  with  which 
they  are  nourifhed ;  hence  thef  are  always  deli¬ 
cate  Flefh,  and  their  very r  Guts  uncleanfed  from 
the  Excrements  are  ufually  eaten,  as  thofe  of 
Woodcocks,  Sec.  Thefe  Mudfuckers  have  therefore 
Very  long  Bills  and  broad  near  the  Tip. 

MULIER,  a  Term  ufed  in  o.ur  Common  Law ; 
fome  think  to  be  a  Corruption  either  from  the 
Latin  Melior  or  the  French  Meilieurt  and  figni- 
fies  the  Lawful  Iffue  preferred  before  an  Elder 
Brother  born  out  of  Matrimony,  •  Others  will  have 
it  to  be  derived,  quafi  ex  'mulierinatus  &  non  ex 
concuhina  5  and  fo  they  ufe  the  word  Filius  mulie- 
ratusy  in  oppofition  to  a  Baftard  j  and  in  thisSenfe 
the  Scotch  alfo  ufe  the  word,  and  therefore  this 
laft  Etymology  is  moft  probable. 

MULT  A  or  Multura  Epifcopi ,  was  formerly  a 
Fine  or  MuJcft  paid  to  the  King,  that  a  Bifhop  might 
have  power  to  make  his  laff  Will  and  Teftament; 
as  alfo  to  have  the  Pr.obate  of  other  Mens,  and'the 
granting  Adminiftrations. 

MULTlPLICATIONr.lt  often  happens  that 
’tis  need lefs  to  exprefs  at  large  all  the  Figures  of 
the  ProduCI,  efpecially  where  the  Faftors  have 
each  many  places  of  Decimal  Parts  5  and  there¬ 
fore  the  following  Compendium  is  as  ufeful  as  ’tis 
curious. 

Suppofe  3'14I59i  were  to  be  multipled  by 
52.74385  and  that  a  ProduCt  which  fhould  have 
4  places  of  Decimals,  would  be  enough  for  the 
prefent  purpofe.  Firft  write  down  the  Multipli¬ 
cand,  andfetthe  place  of  Unites  in  the  Multiplier 
under,  that  Figure  of  the  Multiplicand,  whofe 
place  you  intend  to  keep  in  the  ProduCt.  Thus 
let  3.141 592  be  the  Multiplicand,  and  you  would 
have  but  4  places  of  Decimals  in  the  Produeft; 
place  therefore  2,  the  place  of  Unites  in  the  Mul¬ 
tiplier,  under  5  the  4th  place  of  Decimals  in  the 
Muliplicand.  Thus,  3. 14 1592 

8347**5 

After  this  place  all 


the  Mutiplier  in  a 
contrary  order;  vi%. 
the  5  Tens  in  52  to 
the  Right-hand  in  the 
place  of  Unites,  and 
all  the  Decimal  parts 


—  -  - - - - 7 - 

you  fee  in  the  Exam¬ 
ple.  Then  in  multi¬ 
plying  begin  always 


157 

079  6 

6 

2  832 

2 

1991 

1  257 

94 

25 

I65 

.6995 

with  4  places  of 
Decimals  only. 


at  the  Figure  in  the  Multiplicand  that  ftands  over 
the  Figure  you  multiply  by ;  fetting  down  the 
firft  Figure  of  each  particular  Prodiuft,  diredlly 
underneath  one  another,  only  you  muft  have  re¬ 
gard  to  the  Increale  which  would  have  arifen 
out  of  the  Multiplication  of  the  two  next  Figures, 
which  (land  to  the  Right-hand  of  that  Figure  in 
the  Multiplicand  which  you  begin  with. 

Thus 


M  US 


M  U  S 


Thus,  fay  5  times  9  is  45,  and  one  which  would 
arife  from  5  multiplying  2,  makes  46  ;  therefore 
write  down  6  and  go  on  as  in  common  Multipli¬ 
cation.  |  ,  .. . 

Then  with  the  next  Figure  2,  la.y  twice  5  is  1  o ; 
which  with  the  Increale  that  would  arife  from 
2  multiplying  9 ;  will  be  nearly  two  Tens  to  be 
put  idown  inftead  of  the  Cypher.  Then  fay,  twice 
1  is  2,  and  one  to  be  added  from  the  twice  5  is  3 ; 
therefore  write  down  3,  and  go  on  as  ufually. 

Next  go  on  with  7,  and  fay,  7  times  1  is  7,  but 
from  the  Confideration  of  7  being  multiplied  inro 
the  two  Figures  5  and  9,  which  ftand  to  the  Right- 
hand  of  the  1,  there  will  be  4  to  be  added  ;  fo  7 
and  4  make  1 1,  write  down  1  and  carry  1, 


Another  Example  will  make  all  plain. 

Let  257.35 6  be  to  be  multiplied  by  76.48,  and 
the  Product  to  be  entirely  confiding  of  Integers 
without  Decimal  Parts. 


Firft  write  down  2  57*356 

the  Multiplicand,  and_  84.67 

then  let  6,  the  place  of  - — 

Unites,  in  the  Multi-  18015 
plier  under  7  the  1  5  44 
place  of  Unites  in  1 03 
the  Multiplicand  (be-  20 
caufe  you  are  to  have  *  ■ 
no  Decimal  Parts)  19682 
and  write  down  the  ' 
other  Figures  in  a 
contrary  order,  as  a- 

bove  direded  j  proceeding  alfo  with  each  angle 
Figure  as  is  there  taught. 


The  Frodud 
clear  of  Fracti¬ 
ons. 


MULTONES  Auri,  were  formerly  pieces  of 
Gold  Coin  impreft  with  the  Figure  of  a  Sheep  or 
Lamb  (perhaps  the  Agnus  Dei)  from  whence  they 
had  this  Name,  Multo  being  then  uled  for  a 
Sheep,  as  Mutto  and  Muto  was  alfo,  whence  our 
word  Mutton.  This  Coin  was  more  common  in 
France  ;  but  that  it  was  fometimes  ufed  alfo  in 
England,  appears  by  a  Patent  of  33  Ed.  1 . 

MUND1CK,  is  a  Marchafite  found  in  the  Tin 
Mines,  of  a  colour  White,  Yellow  or  Green.  They 
fometimes  call  it  Maxy ;  it  feems  to  be  a  kind  of 
Sulphur,  becaufe  Fire  only  feparates  it  from  theTin, 
and  it  evaporates  into  Smoak.  The  Mundick  Ore 
is  eafily  known  by  its  brown  fad-colour’d  glitter¬ 
ing,  and  by  its  foon  colouring  your  Fingers,  Some 
fay  this  nourifhes  the  Tin,  and  yet  they  fay  alfo, 
where  much  Mundick,  is  found  there  is  little  or  no 
Tin  ;  and  ’tis  certain,  that  if  there  be  any  Mun - 
dick,  left  in  melting  the  Tin,  it  makes  it  thick  and  j 
cruddy ,  as  they  fpeak ;  that  is,  it  is  not  fo  dudile 
as  otherwife  it  would  be. 

MUNIONS,  in  Architedure,  are  the  fhort  up¬ 
right  Polls  of  Bars  that  divide  the  feveral  Lights  in 
a  Window  Frame. 

MUSCLE ;  a  Mnfcle  is  only  a  Bundle  of  Filres , 
which  being  clofely  compaded  at  each  end  make 
the  two  Tendons,  each  of  which  is  inferted  into 
fome  Ext  parts  of  the  Body.  Every  one  of  thefe 
Fibres  confifts  of  a  prodigious  number  of  lelfer 
FibrilU,  which  ate  fo  many  very  llender  Elaftick. 
Canals  bound  about  by  fmall  tranfverfe  parallel 
Threads,  which  divide  thefe  hollow  FibrilU  into 
fo  many  Elaftick  Cyfies  or  VeficvU,  which  are  or¬ 
bicular,  being  formed  of  two  Concave  Segments 
of  a  Sphere.  Into  every  one  of  thefe  Veficula ,  an 
Artery,  Vein  and  Nerve  enter;'  the  firft  to  bring 


and  carry  back  the  Blood j  the  Jail  to  carry  thither 
the  'Liquidum  Nervorum  or  Nervous  Juice,  which 
mingling  in  the  Veficula ,  with  the  Blood,  doth  ve- 
ty  probably  (it  having  an  Acid  tall,  and  therefore 
confifting  of  Particles  which  are;  pointed  and  lb 
qualified  to  prick  and  break  the  Globules  of  the 
Blood)  let  out  the  imprifoned  Elaftick  Air  which 
before  was  contained  in  the  Globules  into  thofe 
little  VeficuU ,  whereby  the  Elaftick  Cells  of  the 
Fibres  will  be  blown  up,  and  thereby  their  Lon¬ 
gitudinal  Diameters,  from  Cell  to  .Cell  ftraitned  ; 
and  this  muft  contract  the  length  of  the  whole 
Fibre,  and  lo  move  that  Organ,  to  Which  one  of 
the  Tendons  is  fixt.  This,  with  Dr.  Cheyne;  Phil. 
Erin.  Natural  Religion,  p.  22 1.  is  undoubtedly  the 
true  manner  of  Mufcular  Motion,  , 

He  thinks  alfo,  that  the  broken  Shells  of  thefe 
Globules  are  carried  back  by  the  Veins  to  the 
Lungs  to  be  new  formed  ;  which  is  the  reafon  that 
Mufcular  Motion  is  fo  conftantly  and  uniformly 
performed,  as  long  as  the  Blood  globules  and  ani¬ 
mal  Spirits  are  in  fufficient  plenty. 

MUSCULUS  Tuba  novus  Valfalva  vei  Palato- 
Salpingaus,  is  a  Mufcle  arifing  Broad  and  Tendi¬ 
nous  from  the  Edge  of  all  the  iunated  part  of  the 
Os  Palati,  feveral  of  its  Fibres  being  fpread  upon 
the  Membrane  *that  covers  the  Foramen  Narium, 
then  growing  into  a  fmall  thin  Tendon,  it  is  reflect¬ 
ed  abonr  rhe  Hook-like  Procefs  of  the  inner  Ala 
of  the  Procejfus  Pterigoidans  internus ,  and  is  inferr¬ 
ed  carnous  into  all  the  membranous,  flefhy  and 
cartilaginous  parts  of  the  Tube.  Its  ufe  is  to  di¬ 
late  and  keep  open  this  Channel.  Myogr,  comp  a* 
rata  Specim.  p.  47. 

MUSCULUS  Auricula  Anterior ,  is  a  new  (5  th) 
Mufcle  of  the  Auricle ,  and  added  to  the  4.  before 
difeovered  by  Cajferius,  by  the  difeoverer  of  it 
Valfaha  in  his  Treatife  of  the  Ear. 

It  arifes  from  the  inverting  Membrane  of  the 
Temporal  Mufcle,  above  that  part  of  the  Zygoma 
which  proceeds  from  theO*  Temporise  thence  run¬ 
ning  ftrait  down,  it  parts  into  two,  one  of  which 
is  inferted  to  the  fore  part  of  the  upper  Cavity  of 
the  Concha ;  and  the  other  a  little  higher,  into  the 
fore-part  of  the  Cavity  of  the  Scapha.  He  de- 
feribes  there  alfo  two  new  Mufcles  more,  which 
from  their  fituationtiie  gives  thefe  Names  to 

MUSCULUS  Tragi ,  and  (  but  in  lean  ema- 

MUSCULUS  Anti-Tragius S  ciatcd  Bodies  he 
owns  thefe  are  .not  to  be  feen. 

MUSICN.  What  follows  is  a  brief  Account  of 
the  Elements  of  Mufick.  communicated  by  the  In¬ 
genious  Mr.  John  Perks.  .  , 

The  thing  confidered  in  Mufick  is  Harmonical 
Sound,  or  Sound  lb  manageable  as  to  pleafe  the 
Ear  and  Fanfie  of  the  Hearer. 

The  Senfe  of  Sound  is  cau.fed  in  us  by  the 
trembling  motion  of  the  Air,  excited  by  the  per- 
cufllon  of  fome  folid  Body,  as  a  Bell,  String, 
Pipe,  .*;v;  - 

This  Trembling,  of  the  Air  is  Quick  or  Slow,5 
according  to  the  Imprefllon  given  by  the  Voice  or 
Inftrument.  The  quicker  the  Trembling  is,  the 
j  more  acute  and  fharp  is  the  Sound ;  and  the  flower, 

the  more  grave  and  flat. 

The  lame  degree,  of  Quicknefs  of  the  Trem- 
I  bliiig  oh  Pulfes  of  the  Air  being  continued,  the 
fame  Sound  or  Note  is  continued  alfo.  Hence  a 
founding  String  keeping  the  fame  Note  to  the  laft, 

I  Ihews,  that  its  Vibrations  are  in  equal  Time  from 
1  the  greateft  to  the  leaft  Ranges  of  its  motion. 

)•  m 
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I  he  (hotter  a  Mufical  Strihgis,  cateris  paribus, 
the  quicker  are  its  Vibrations,  and  the  more  acute 
its  Note:  And,  contrary  wife,  the  longer  a  String 
is,  the  more  flow  are  its  Vibratiofis,  and  the  more 
grave  its  Note.  .  - :  J  ■ 

Hence  the  Proportions  df  the  degrees  of  Acute- 
7iefs  and  Gravity  of  Notes  are  computed  from  the 
Divifions  of  a  Monochord, or  ftrained  Mufical  String. 

The  Proportion  of  Quicknefs  in  the  Vibrations 
of  two  Strings,  and  alfo  of  the  Pulfes  of  the  Air 
excited  thereby,  is  Reciprocal  or  Counter  to  the 
Lengths  of  the  Strings ;  fo  tvpice.  the  Length  gives 
{cceteris  paribus)  half  the  Quicknefs  of  Pulfes  (or 
half  the  number  of  Pulfes  in  the  fame  time.,)  If 
the  Lengths  are  as  3  to  2,  the  Velocity  of  Pulfes  is 
as  2  to  3,  &c,  Hence  the  Relation  or  Proportion 
of  Mufical  Notes  is  determined  as  follows. 


From  what  hath  been  faid  it  follows,  that 
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Fig.  1.  Let  AB  reprefent  a  Mufical  String  (Tup 
pofe  a  Bafe  Viol)  ftrained  fo  as  to  give  a  clear 
Sound.  Let  it  be  divided  into  two  equal  parts  at  C. 
Stop  the  String  at  C,  and  the  part  CB  (being 
ftruck)  will  found  an  Ottave  or  Eighth  to  the  Note 
of  the  whole  String  A  B  when  unftopt.  CB  is  in 
length  to  AB  as  1  to  2;  and  the  Vibrations  of  CB 
to  thofe  of  AB  (in  the  fame  Time)  as  2  to  1. 
Hence  the  Proportion  of  an  Octave  or  Diapafon  is 
Dupla,  Double,  2  to  1 . 

Fig.  2.  Let  the  String  AB  be  divided  into  three 
equal  Parts*  of  which  A  C  is  one.  If  the  String 
be  ftop’d  in  C,  the  part  C  B  will  found  a  Fifth  to 
the  Note  of  the  whole  String.  C  B  is  to  A  B 
fin  length)  as  2  to  3,  and  the  Vibrations  of  C  B 
are  to  thofe  of  A  B  as  3  to  2  in  Quicknefs.  Hence 
the  Proportion  between  the  two  Notes  of  a  Fifth 
( Diapente )  is  Stfquialtcra,  3  to  2. 

Fig.  3.  Let  A  C  be  a  Quarter  of  the  whole 
String  A  B.  Stop  in  C,  and  the  part  C  B  will 
found  a  Fourth  to  the  Note  of  the  whole  String 
A  B.  Hence  the  Proportion  between  the  Notes  of 
a  Fourth  ( Diatejfaron )  is  Sefqui  tenia,  4  to  3. 

Fig •  4.  Let  A  C  be  a  fifth  part  of  the  String 
AB.  Stop  in  C,  fo  will  CB  found  a  Greater 
Third  to  the  Note  of  the  whole  String  A  B.  The 
Proportion  therefore  of  the  Notes  of  a  Greater  or 
Sharp  Third  is  Sefquiquarta,  5  to  4. 

Fig.  5  •  Let  A  C  be  the  fixth  part  of  A  B.  Stop 
an  C,  fo  will  C,B  found  a  LeJJ'er  or  Flat  Third 
to  A  B,  whofe  Proportion  [is  therefore  Sefqui quin¬ 
ta,  6  to  5* 

If  D  B  (Fig.  4.)  be  \  of  A  B,  DB  will  found  a 

Greater  Sixth  to  A  B. 

If  C  B  (Fig.  6.)  be  l  of  A  B,  C  B  will  found  a 
tejfer  Sixth  to  A  B. 
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When  two  Notes  in  any  of  the  precedent  Pro¬ 
portions  one  to  another,  are  founded  together 
their  Sounds  are  agreeable  and  pleafing.  to  the  Ear 
and  are  therefore  .  called  Concords  r  ■  Of  thefe  the* 
Eighth  and  Fifth  are  called  Perfect  Concords 
Thirds  and  Sixths  are  called  ImperfeB  Concords 
The  Fourth  anciently  accounted  a  Concord)  is  by 
Modern  Muficians  accounted  a  Difcord  to  the  Bafs 
in  Confort-Mufick,  as  wanting  a  Fifth  under  to 
compleat  the  Harmony.  * 

The  above-mentioned  are  all  the  Simple  Con¬ 
cords  that  the  Ear  allows  of.  If  the  Proportion 
between  any  two  Notes  be  compounded  of  the  Pro¬ 
portion  of  an  O Slave  with  that  of  any  other  Con¬ 
cord,  it  retains  the  Name  and  Nature  of  the  added 
Concord.  So  a  Tenth,  that  is,  an  Eight  and  Third, 
is  accounted  bur  a  Third ;  and  fo  of  the  reft. 

.  Ail  other  Proportions  between  2  Notes  found¬ 
ing  together  produce  Difcords,  or  Sounds  harlh 

au  n  I!P  ?fing  C0  the  Ear’  rhe  Coincidences  of 
the  1  ulies  being  too  remote  one  from  the  other. 

By  this  it  appears,  that  Commenfurability  in*  the 
Quicknefs  of  the  Vibrations  is  neceflary  to  Concor¬ 
dance  ;  and  the  fmaller  the  Numbers  are  that  ex- 
prefs  the  Proportion  of  the  Pulfes  in  the  fame  Time 
or  the  nearer  their  Coincidences,  the  more  per  feci 
is  the  Harmony.  And  confequently  if  their  Pulfes 
be  of  Incommcnfurable  Velocities ,  the  Difcord  will 
be  in  the  highejl  degree  harfh  and  difpleaiing. 

From  this  Account  of  Concords  and  Difcords 
may  a  Realon  be  given  of  feveral  Phenomena  of 
Sounds,  as  particularly  why  two  Strings  of  a  Bafs 
Viol  that  are  Xdnifons  or  OBaves  one  to  the  other, 
if  one  be  ftruck,  the  other  will  tremble  fo  as  to  be 
fenfibly  perceived  if  a  fmall  bit  of  Paper  be  laid 
on  it.  For  the  String  that  is  ftruck  putting  the 
Air  into  a  certain  degree  of  trembling,  which  be¬ 
ing  the  fame,  or  next  degree  of  Proportional 
Quicknefs  to  that  of  the  unftruck  String,  lets  it  a 
trembling  alfo.  This  Experiment  (and  others  of 
like  nature  (Dr.  Holder  very  well  illuftrates  by 
the  Inftance  of  a  Pendulum,  which  if  you  blow  in¬ 
to  motion,  and  continue  to  blow  uniformly  as  it 
begins  to  go  from  ycu,  it  may  be  continued  in 
motion  as  Jong  as  you  pleafe  ;  but  if  you  blow  ir¬ 
regularly  (fometimes  as  it  goes  and  fomen'mes  as 
it  comes;  its  motion  will  be  check’d  and  at  Iaft 
ceafe. 

Being  once  in  a  Room  where  was  a  Bafs  Viol, 
and  ftriking  one  of  the  Strings,  a  loofe  Quarry  cf 
Glafs  in  the  Window  jarr’d  every  time  that  String 
was  ftruck,  which  it  would  not  do  upon  ftriking 
any  of  the  other  difcord ing  Strings.  The  reafon 
of  which  feem  to  be,  that  the  Times  of  the  Vibra¬ 
tions  of  the  loofe  Quarry  were  equal  (or  iq  near 
Concordance )  to  thofe  of  the  String. 

Freni  the  foregoing  Proportions  may  thofe  of 
all  other  Mufical  Intervals  be  computed  by  Com¬ 
pounding  or  Dividing.  I’ll  give  a  few  InftancesJ 
and  for  more  refer  to  Dr.  Holders  Grounds  and 
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Principles  of  Harmony,  where  all  things  are  more 
fully  treated  of. 

Let  it  be  required  to  find  what  Proportion  the 
extreme  Notes  will  have  of  Fourth  and  Fifth  ad¬ 
ded  together.  The  Proportion  of  the  Notes  of  a 
Fifth  is  expreft  by  that  of  a  Fourth  by  4 :  Com¬ 
pound  thefe  Proportions,  fo  |x4=  V  =7,  which 
is  the  Proportion  of  an  Octave :  Whence  it  appears 
that  a  Fourth  and  Fifth  added  together  make  an 
Eighth.  Again,  to  find  the  difference  between  a 
Fifth  and  a  Fourth  ;  Divide  |  by  f  [4)  it 

gives  •!,  which  is  therefore  the  Proportion  of  a 
greater  Tone  by  which  a  Fifth  and  Fourth  differ. 

To  find  the  Difference  between  a  Greater  Sixth 
and  a  Fifth  ;  Divide  \  (the  Proportion  of  a  Great¬ 
er  Sixth)  by  |  (that  of  a  Fifth)  it  gives1/ 
C4)  7  (=  which  is  the  Proportion  of  a  Leffer 
Hone. 

To  find  the  Difference  of  a  Fourth  and  Greater 
Third;  Divide  f  by  i  DU  t  4=4411  it  gives  \y, 
which  is  therefore  the  Proportion  of  a  Semi-tone 
for  leffer  gradual  Interval)  by  which  a  greater 


Third  and  Fourth  differ.  In  like  manner  may  o- 
ther  Intervals  be  compared. 

In  a  gradual  Senes  of  8  Notes  there  are  con¬ 
tained  5  Tones  ("or  whole  Notes/  3  Greater  and  2 
Leffer,  and  2  Semi-tones  (or  half  Notes,)  whofe 
Order  among  themlelvcs  is  different  according  to 
the  Key. 

The  ffey  is  the  Principal  or  Fundamental  Note 
of  a  Tune,  to  which  the  reft  have  proper  Relati¬ 
ons,  and  with  which  the  Bafs  always  concludes. 

The  KV  is  called  Flat  or  Sharp,  not  as  to  the 
Key-note  it  felf,  but  with  refpedt  to  the  Third, 
Sixth  and  Seventh  above  it.  A  Flat  Kpy  is  that 
which  hath  above  it  ("and  reckoning  from  the  Key) 
a  Leffer  Third,  Sixth  and  Seventh ;  and  a  Sharp 
Kfy  is  that  which  hath  a  Greater  Third,  Sixth  and 
Seventh ;  the  2d,  4th,  and  5th  being  the  fame  In¬ 
tervals  in  both  Keys. 

The  annex’d  Figures  fhew  how  a  String  is  to  be 
divided  to  exprefs  the  Notes  in  a  Flat  or  Sharp 


iH 

!  . 

55 

1  55  ■'  •  ■ 
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Fig.  I .  AH  is  the  whole  String,'  whofe  found 
gives  the  Key-Note ;  B,  C,  D,  &c.  fhew  the  Di- 

jjfions  (or  Stops)  to  exprefs  the  Notes  of  a  Flat 
Key. 

The  Numbers  fet  to  each  little  part  of  the  Line, 
luew  the  Proportions  of  the  next  immediate  Notes 


one  to  another,  and  alfo  of  the  Lengths  of  Strings 
from  thefe  Divifions  to  H:  So  /  ftanding  be¬ 
tween  D  and  E,  fhews,  that  D  H  is  to  EH  as 
10  to  9  ;  and  fo  of  the  reft. 

Upon  the  Arched  Lines  is  expreft  the  Relation 
of  the  feveral  Notes  to  the  Key,  and  alfo  of  the 

founding 


l 


MUS 


founding  part  to  the  whole  String.  So  E  H  is  * 
of  a  whole  String,  and  founds  a  Fifth  to  the  Key. 
In  like  manner  Fig.  i.  (hews  the  Divifions  in  a 
Sharp  Key. 

Stippofe  AH  (Fig.  r.)  be  a  Line  24  Inches  long, 
then  will  A  B  be  2-}  Inches ;  AC  4  Inches,  A  D 
6  Inches,  AES  Inches,  A  F  9,  A  G  1  o  *  Inches, 

A  a  1 2  Inches.  ,  .  T  7 

To  exprefs  the  Notes  of  a  Sharp  Kjy ,  let  A  H 
(Fig.  2.)  be  a  Line  24  Inches  long,  then  is  A 
2-|  Inches,  A  C  4v  Inches,  AD  6  Inches,  A  E  8 
Inches,  A  F  9!,  A  G  1  i-f,  A  a  1 2  Inches. 

If  a  middle-fiz’d  Gut-ftring  be  {trained  over  a 
Line  thus  divided  at  about  a  fifth  part  of  an  Inch 
diftance  from  the  Line,  the  Divifions  mark’d  in  the 
Line  will  fhew  where  to  ftop  the  String  fo  as  to  ex¬ 
prefs  the  feveral  Notes. 

Above  and  below  the  Eighth  the  Notes  afcend 
and'defcend  in  the  fame  order  repeated,  and  mere- 
fore  all  Eights  are  called  by  the  lame  Names,  and 
(in  the  Gamut)  figned  with  the  fame  Letters  of  the 
Alphabet. 

I  cannot  here  omit  two  Obfervations  that  have 
been  made  relating  to  what  has  been  faid :  The 
firft  by  Sir  IJfaac  Nevpton  in  his  Treatife  of  Light 
and  Colours ,  where  confidering  the  Colours  pro¬ 
duced  by  the  Sun’s  Light  palling  through  a  Tri¬ 
angular  Glafs  Prilm,  and  meafuring  the  Space  that 
each  of  the  Seven  Colours  (Red,  Orange,  Yellow, 
Green,  Blue,  Indico,  Violet )  take  uP,  lie  found 
the  Divifions  of  the  whole  length  of  the  coloured 
Image,  to  be  the  fame  with  that  of  a  Monochord 
into  the  T ones  and  Semitones  of  an  Oblave.  See 
fag.  92.  of  his  Opticas. 


The  other  Obfervation  is 
concerning  the  Proportions  of 
the  Notes  in  a  full  Clofe  up¬ 
on  an  Organ  or  Flarpf  chord, 
vi^.  that  they  are  as  che 
Numbers  1,  2,  3,  4>  5>  6, 
in  order,  beginning  from  the 
Bafs ,  as  is  here  prick’d 
down. 


* 


All  the  Notes  commonly  ufed  in  Mufick  are 
compriz’d  in  their  order  in  a  Scale  which  is  call  d 


The  GAMVT. 
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Sometimes  Ledger-lines  are  added  above  and 
below  as  occafion  requires. 

In  the  firft  Column  arc  fet  the  Names  by  which 
the  Keys,  or  Notes,  are  commonly  call’d  ,  as 
Gamut,  A  re,  &c.  In  the  fccond  Column  are  fet 
the  7  Letters  belonging  to  the  feveral  lanes  and 
Spaces.  The  third  Column  contains  the  Cliffs, 
and  fhews  how  many  Degrees,  or  Notes,  they  are 
one  above  or  below  the  other;  which  being 
known,  the  other  degrees  of  Diftance  are  eafily 
computed. 

Five  of  thefe  Lines,  with  their  Spaces,  are  com¬ 
monly  fufticient  for  the  pricking  of  a  Tune;  there¬ 
fore  is  the  whole  Scale  divided  into  3  Syltems  or 
Staves,  compaffed  in  by  Arched  Lines.  Of  thefe 
the  lower  5  belong  to  the  Bafs,  and  are  diftinguilht 
by  this  mark  y  upon  the  Line  of  F.  The  upper- 
moft  5  Lines  contains  the  Treble  Part,  which 

hath  for  its  Cliff  or  Gs  upon  the  Line  of  G. 

The  Tenor ,  or  middle  Part,  hath  for  its  Cliff  this 
mark  upon  the  Line  of  C,.  which  only  is  its 
proper  Line,  the  other  4  being  borrow’d  from  the 
Treble  and  Bafsi 

Of  Sol-fa^ingi  and  Tuning  Notes  when  pricked  down. 

In  learning  to  fing  it  is  neceflary  that  the  Notes 
Name*.  Places,  and  difference  in  Sound  from  each 
other  be  well  known,  and  a  Habit  got  (by  pra¬ 
ctice)  of  naming  and  tuning  them  right  at  fight* 

The  Names  in  ufe  are  but  thefe  4  Monolyila- 
bles,fol>  la,  mi,  fa;  which  yet  muft  (and  has 
been)  own’d  incongruous;  for  feven  diftindl 
Notes  fhould  certainly  have  as  many  Names  to  di- 
ftinguifh  them  by.  I  {hall  therefore  ( after  I  have 
given  a  lhort  account  of  the  Ufe  of  thofe  Names) 
propofe  another  way  of  naming  the  Notes  in  Sing¬ 
ing,  which  I  judge  (and  have  found  by  Experi¬ 
ence)  to  be  better. 

In  order  to  Sol-fa  a  Tune  (that  is,  to  name  and 
tune  the  Notes  right)  the  place  of  mi  muft  be  firft 
known,  which  is  B  in  the  Scale,  as  being  the  next 
Note  above  three  Tones  immediately  fucceeding 
eachl  other.  In  cafe  of  Flats  (b)  and  Sharps 
the  place  of  mi  is  found  as  in  this  Table. 


•  fBis  1  TE1 

When<  B  and  E  are  >FIat,  mi  {lands  in’s  A  { 
V.B  E  and  A  are.)  Ld) 

XFis  1  .  m 

\Vhen4  F  and  C  are  fSharp,w»  {lands in^  C  (■ 
kF  G  and  C  are  s  LG-> 

The  place  of  mi  being  known,  you  afcend  a- 
bove  mi  by  fa,  fol ,  la,  fa,  fol,  la  ;  and  defeend 
below  mi  by  la,  fol ,  fa,  la,  fol ,  fa,  calling  all 
Eights  by  the  fame  Name. 


Mi  in  B. 

- — .  - - - 

Sol  la  fa  fol  la  mi  fa  fol  la  fa  fol  la  mi. 
Mi  in  A. 

la  fa  fol  la  mi  fa  fol  la  fa  fol  U  mi. 

m 
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I’ll  now  propofc  the  other  way  of  naming  the 
Notes,  that  I  mention'd  before. 

The  Seven  Muhcal  Notes  being  expreft  in  the 
Gamut  by  the  7  firft  Letters  of  the  Alphabet,  A, 
B,  C ,  D,  E,F,G;  let  thefe  Letters  be  their  Names 
whereby  to  exprefs  them  in  Singing.  Only,  for 
better  Sound’s  lake,  and  to  accommodate  them  to 
the  Variations  by  Flats  and  Sharps ,  let  A  and  F.  be 
call’d  l A  and  IE.  Let  F  be  call’d  Fa  (with  a  broa¬ 
der  found,  as  in  the  word  Fall.)  G  and  C  are  to 
be  pronounc’d  Gc  and  Ce ;  fo  will  the  7  Names  be 
l Ay  By  Ce,  Dy  IE,  Fa,  Ge.  When  A  and  E  are 
mark’d  to  be  Flat  at  the  beginning  of  the  Staff  of 
Lines,  let  them  be  called  mA  and  mE;  when  B  is 
Flat  call  it  Be ,  as  in  the  word  Benefit.  When  F 
is  mark’d  to  be  Sharp,  let  it  be  call’d  Fa,  as  in  the 
word  Fatal.  When  C  is  Sharp  call  it  Cee  (its  pro¬ 
per  Name.)  In  like  manner,  when  G  is  Sharp,  let 
it  be  call’d  Gee,  not  Ge. 

By  this  means  the  proper  Letter  exprefling  each 
Note  is  preferv’d,  and  alfo  a  provilion  made  for 
variation  of  the  Name  according  as  the  Note  is 
varied  to  Flat  or  Sharp. 


Examples  of  the  Notes  Names; 

D,  IE,  Fa,  Ge,  l A,  B,  Ce,  D,  IE,  Fa,  Ge. 


Ge,  lA,Be,Ce,  D,  D,mE,Fd,Ge,lA,Be,Ce,D,mE' 


Ge,  mA,Be,  Ce,  D,  mE. 


Fa,  Ge,  IA,  B,  Ce,  D,  IE,  Fa,  Ge. 


2  Fa,  Ge,  IA,  B,  Ce,  D,  IE,  Fa. 


To  ling  a  Tune  true  according  as  it  is  prick’d, 
is  beft  and  fooneft  learnt  by  the  afliftance  of  one 
skill’d  in  Mufick ;  but  where  fuch  cannot  be  had, 
a  Perfon  who  has  naturally  a  Mufical  Ear  and 
Fancy,  may  (by  the  Method  I  fhall  here  direbl) 
attain  to  a  competent  Skill  in  Plain-Song  (at  lead:.) 
In  order  to  which  I  fhall  only  fuppofe,  that  he  can 
ling  the  Tune  of  Six  Bells ,  which  (with  us  in 
England,  where  that  number  of  Bells  is  fo  com¬ 
mon)  is  no  great  thing  to  luppofe  in  a  capable 
Learner. 

There  being  in  every  OElave  fix  Tones  and  two 
Semitones  (as  has  been  fhewn)  it  is  necelfary  to 
true  finging,  that  thele  Tones  and  Semitones  fbould 
keep  their  proper  places.  In  order  therefore  to 
know  and  diftinguifh  Tones  and  Semitones,  the 
Learner  muft  oblerve,  that  in  the  Tune  of  Six 
Bells,  the  Third  and  Fourth  Notes  (or  Bells)  are 
diftant  a  Semitone ;  all  the  reft  are  diftant  ( each 
from  its  next)  by  a  Tone.  A  good  Ear  will  eafily 
obferve  the  Third  and  Fourth  Notes  to  be  nearer  in 
Sound  than  the  reft. 
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To  apply  the  Tune  of  Six  Bells  to  Notes  trick'd 
in  the  Treble  Cliff. 

4'  ^  ^  ^ 


lAj  Gc,  Fa,  l  E,  D,  Ce. 
\Jl .  Bar. 


IE,  D,  Ce,  B,  l A,  Ge. 
id.  Bar. 


3,  4,  5,  6^ _ 

IA ,  Ge,  Fa,  IE,  D,  Ce] 

3d.  Bar . 

In  this  Example  ( confifting  of  3  Bars  or  Divi- 
lions)  you  have  in  the  rirft  Bar  the  Notes  of  Six 
Beils,  beginning  at  the  Leger-line  above  the  Staff, 
which  is  the  place  of  A,  (according  to  the  order 
in  the  Gamut.)  Begin  with  your  Voice  pretty 
high  (that  you  may  after  reach  the  lower  Notes 
in  die  other  Bars)  and  fing  3  or  4  times  diftindlly 
the  firft  fix  Notes,  calling  them  1,  z,  3,  4,  5,  6. 
Then  call  them  by  their  proper  Names  (Ten  under 
the  Staff)  lA,  Ge,  Fdi  IE,  D,  Ce ;  finging  them 
in  the  fame  Tune  that  you  did  the  Numbers  1,  2, 
4’  5>  d. 

Proceed  to  the  Second  Bar,  but  firft  fing  youf 
formei  /lx  Motes  once  or  twice  over,  holding  out 
the  Note  IE  a  little  longerthan  the  reft-  then  re¬ 
peating  only  the  Three  laft  Notes  of  the’  firft  Six, 
begin  at  IE  in  the  Second  Bar,  and  fing  IE,  D,  Ce, 
B,  l A,  Ge,  in  the  Fune  or  Six  Bells,  keeping 
the  Three  firft  Notes  of  this  Six  in  the  fame  Tune 
with  the  Three  laft  of  the  former  Six.  So  are  you 
led  gradually  one  Note  above  an  Octave,  If  you 
flop  at  the  lower  l A,  (one  Note  fhort  of  the  laft  6) 
you  will  have  a  compleat  Octave  from  lA  above 
to  l A  below,  which  is  the  order  of  Notes  in  a 
Flat  Key. 

If  your  Voice  will  reach  another  fix  Notes,  you 
may,  in  the  Third  Bur,  rtpeat  the  two  laft 
Notes  of  the  foregoing  Six,  and  fing  l A,  Ge  Fd- 
IE,  D,  Ce,  In  the  Tune  of  Six  Bells. 


IE,  D,  Ce  B,  IA,  Ge.  Ge,  lA ,  B,  Ce,  D,  IE, 
4 *h»  Bar.  5^.  Bar. 

— i _ 4,  3,  1,  t. 


lA,  Ge,  Fa,  IB,  D,  Ce. 
6th.  Bar. 


Ce,  D,  IE,  Ed,  Ge,  l A, 
jtb.  Bar. 


In  the  4th  Bar,  having  fung  the  6  Nores  If 
Ce,  B,  IA,  Ge,  in  the  Tune  of  6  Beils  fev. 
times,  try  to  fing  them  backward  as  in  the 
Bar,  Ge,  l A,  B,  Ce,  D,  IE-  which  with  a  li 
heed  may  eafily  be  done,  as  may  alfo  the  ot 
Six,  beginning  at  l A  in  the  6rh  Bar. 

Here  note,  ■  That  the  Tune  of  Sir  Bells  n 
begm  either  at  l A  or  IE,  and  no  where  elfe  wi 
out  altering  the  Property  by  Flats  or  Sha. 
or  which  anon.  2.  That  the  two  Semitones 

one  between  B  and  Ce,  and  the  other  between 
and  Fa. 


5  F 


The’ 


/ 
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The  fame  Dire<5lions  will  ferve  for  the  follow - 
irg  Notes  fet  in  the  Bafs  Cliff,  and  therefore  I 
fhall  only  fet  down  the  Notes. 


^  G  G  3>  4?  5?  2,  3>  4>  5> 

/^,  Ge,  Fa,  IE ,  D,  Ce.  IE ,  £>,  Ce,  B,  l A,  Ge. 
iff  Bar  id.  Bar . 


2t  3>  At  5>  6. 


M,  G ,  Fa ,  /£,  £>,  G*.~ 

3d.  Bar. 

*t  2,  3t  At  5>  6.  d,  5,  4*  3>  2,  1. 


IE,  D,  Ce,  B,  l A,  Ge.  Ge,  l A,  B,  Ce,  D,  IE. 

4 tb.  Bar.  $th.  Bar. 

2-,  3,  4>  5>  5 1  At  3f  2,  1. 

Ld,  Ge,Fa,  IE,  D,  Ce.  Ce,  D,  IE,  Fa,  Ge,  l A. 

6th.  Bar.  7th.  Bar. 

Examples  of  riling  and  falling  the  Voice  By  f-caps 
in  the  Treble  Cliff. 

I,  2,  3,  At  5^  6.  1,  2,  3i  G  3 1  3t  I* 

/£,  D,  Ce,  5,  /3f,  Ge.  /£,  D,  Ce lE,Ce ;Ce,  IE. 

1  ft.  Bar.  2. 

2 >  3»  45  4 5  4>  2,  3>  At  5  5 

IE,  D,  Ce,  B,lE,B  5  P,  IE.  IE,  D,  Ce,  B,  l~A  ; 
3*  4* 

*>  5  5  5j  2r,  3>  At  5f  ^ 5  1. 

IE, l  A  5  Li, IE.  IE,  D,  Ce,  B,  l A,  Ge  5  lE,Ge,  Ge,lE. 

5- 

2?  3>  4?  5?  5>  4>  3t  2-,  1. 

/£,  D,  Ce,  B,  l A,  Ge.  Ge,  l A,  B,  Ce,  D,  IE. 

6. 

__5,_  _4» _ _ 

Ge,  l A,  B;  Ge,  B  1  B,  Ge.  Ge,  IA,  B,  Ce  - 
7-  8. 

Ge,  Ce  5  Ce,Gc.  Ge,  La,  P,  Ce,  D  •  Ge,  D  *  D,Ge, 

9- 


In  the  firft  Bar,  fing  the  6  Notes  in  order.  In 
the  2d  Bar,  fing  only  the  3  firft  two  or  three 
times,  then  skipping  the  fecond  Note  D,  fing  IE 
Ce  feveral  times,  and  then  upwards  Ce  IE.  Ih 
like  manner  proceed  to  the  following  Bars  "find¬ 
ing  the  Notes  in  each  Bar  as  they  are  prick’d  till 
you  have  learnt  to  raife  and  fall  the  Voice  by  the 
Leaps  there  fet  down.  ; 


G  3,  4-  5>  6. 


A  Ce,  B,  lA,  Ge.  Ce,  B,  lA ,  Ge, 

12. 


Ge,  l A,  B,  Ce,  D,  IE-,  Ge,  /£;  IE,  Ce. 
10. 


I  A,  Ge,  Fa,  IE,  D,  Ce  •  Ce,  Ce  *  Ce,  Ce. 

In  the  1 2th  Bar,  fing  the  6  Notes ,  and  in  ring¬ 
ing  hold  Ce  the  3d  Note,  fomewhat  longer  than 
the  reft,  the  better  to  hit  it  in  beginning  afterward 
at  that  Note  :  Then  in  the  1 2th  Bar  begin  at  Ce, 
and  repeat  Ce,  B,  l A,  Ge,  feveral  times,  and  then 
going  2  fteps  back,  fing  Six  from  l A  to  Ce  below, 
which  will  be  an  Oftave  to  the  Note  Ce  above. 

Examples  of  railing  and  falling  the  Notes  by  Leaps 
in  the  Bafs  Cliff.  1 


G  2,  3,  4,  5,  6. 


zt  3  5  Jt  35  3 ft. 


IE,  D,  Ce,  B,  l A,  Ge.  IE,  D,  Ce  •  lE,Ce  -  Ce,  lE. 
1.  Bar.  2. 


2,  3,  45  ^t  45  At 


2t  3,  4,'  5; 


IE,  D,  Ce,  B 1  IE,  B  j  B,  IE.  IE,  D,  Ce,  B,  l A  ; 
3*  4 


5  5  5,  G 


It  2,  3,  4,  5,  6  5  1,  6‘  c,  1.’ 


=*==*=*= 

IE,  l A  5 1 A, IE.  IE,  D,  Ce,  B,  l A,  Ge j  lE,Gey  Ge,lE. 

5. 

2y  3 1  At  5 1  6.  6,  5,  4,  3,  2,  r. 


IE,  D,  Ce,  B,  l A,  Ge.  Ge,  l A,  B,  Ce,  D,  lE. 

6. 


Ge,  lA,  P  j  Ce,B’y  B,  Ge.  Ge,  l A,  B,  Ce  - 
7.  8. 

=:riE=l=lrr^"j:r5rEir:Ir^rz|=:|Er“|rrir| 
Ge,  Ce  5  Ce,Ge.  Ge,  l A,  B,  Ce,  D-  Ge,  D  ;  D,  Ge. 

9- 

^  Ge,  ^A,  B,  i  D,  i  Gc,  ;  /£,  Ge. 

ic. 


IA, 
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it 


3»  4>  5» 


IA,  Ge,  Fa,  IB,  D,  Ce,  Ge ,  E*,  /£,  D,  Ce, 

11.  i  a- 

*  ♦  *  *  ■ 

~  IE,  D,  "ce.  By  l A,  tie-,  Ge,  G<?3  Ge,  Ge. 

When  Flats  or  Sharps  (b,  Sg)  are  fet  at  the  be¬ 
ginning  of  the  Staff  by  the  Cliff,  they  alter  the 
places  for  beginning  the  6  Notes,  by  removing  the 
Semitones  (one  or  both)  from  their  original  places  $ 
the  flat  [V]  removing  its  Notes  a  Semitone  lower  $ 
and  the  fharp  CM  removing  them  a  Semitone 
higher.  When  there  are  no  Flats  and  Sharps,  the 
Tune  of  Six  Bells  begins  at  IE  and  l A  only  j  in 
other  Cafes  as  follows. 

■  , . i  ,  «v 

C Be  is  flat  1  begin  the  C  l.A  &  D. 

When^  Be  and  mE  afe  flat  /"Tune  of  s  Ge  fk  D. 
Cm  A, Be  8c  fnE  are  flat-'  6  Bells  at  C  Ge  Sc  Ce. 

C Fa  is  fharp  *)  begin  the  CB  8c  IE. 

When\  Fa  and  C  are  fharp  f  Tune  of\  B  8c  Fa. 
C Fa ,  G  &  C  are  fharp  J  6  Bells  at  LC  8c  Fa. 

An  Example  when  B  and  E  are  plat. 

I*  2,  3,  r4>  5>  6.  l>  3/  _4>  ^  6.  ^ 

Ge,  Fa,mE,D,  Ce,  Be,  D,  Ce,  Be,  l A,  Ge,  Fa. 


B,  l A,  Ge,  Pa,  IE,D . 


i,  i,  3,  4,  &c. 

Ge,  Fa,  mE,  D,  8cc. 

An  Example  when  F  and  C  are  fharp, 

j,  2,  3,  4,  5,  6.  I,  2,  2,  4f  5f  6 • 

Fa,  IE,  D ,  C,  B,  l A. 
h  2,  2,  4>  &c- _ 

Fa,  IE,  D,  C,  8cc. 


By  the  Table  above,  and  thefe  two  Examples^ 
may  be  underftood  how.  to  place  the  Six  Notes  in 
any  other  cafe  of  Flats  and  Sharps,  or  in  other 
Cliffs.  The5  Semitones  in  all  cafes,  lie  between  the 
3d  and  4th  Notes  of  the  Six. 

See  more,  with  Application  to  Ffalmody  in  a 
Treatife  called,  A  New  and  Eafie  Method  to 
learn  to  fing  by  Bool^-  Printed  for  JV.Rpfccrs 
in  Fleetjlreet , 
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It  may  be  a  good  way  to  give  learners  a  Noti¬ 
on  of  the  Alterations  made  by  Flats  and  Sharps, 
in  the  Diftances  of  the  Notes,  to  divide  a  Line 
into  12  equal  parts  ( which  will  do  for  this  pur- 
pofe,  tho’  in  ftri&nefs  thdy  fhould  not  be  all  equal) 
as  the  Line  A  a  is  here  divided.  Provide  8  little 
fquare  Papers  with  thefe  8  Letters  A,  B,  C,  D,  E, 
F,  G,  a,  upon  each,  one ;  and  place  them  as  on 
the  underfide  of  the  Figure,  which  fhews  their  na¬ 
tural  order,  and  the  places  of  the  Semitones  be¬ 
tween  B  and  C,  and  between  E  and  F.  Suppofe 
I  fhould  now  fee  the  order  of  the  Hones  and  Semi- 
times  when  B  and  E  are  figned  flat  in  the  Staff 

thusi  to  do  this,  I  remove  the  Papers 

mark’d  with  B  andE,  one  degree  (anfwering  to  a 
Semitone)  lower,  or  nearer  to  A  ;  and  then  the  Pa¬ 
pers  will  ftand  in  order  as  above  the  Line,  and 
the  two  Semitones  are  now  between  A,  B,  and 
D,  E.  In  cafe  of  Sharps ,  the  Letter  defign’d  to  be 
fharp  muff  be  remov’d  one  degree  (or  twelfth  part) 
higher,or  nearer  to  a. . , 

.  Thus  may  all  the  Varieties  be  reprefented  to  the 
Eye,  and  the  Reafon  of  beginning  the  Six  Notes 
as  is  dire&ed,  be  alfo  underftood. 

Of  the  Quantity  of  Notes  at  to  Time, 

•  r  \  •  . 

Befides  the  giving  to  Notes  their  right  Tune  ' 
Vol.  II. 


1  •  . 

(according  to  their  places  in  the  Staff  of  5  Lines) 
regard  is  alfo  to  be  had  to  the  Length  or  Shortncfs 
of  Time  they  are  expreft  in,  which  is  known  by  the 
Figure  or  Shape  of  the  Chara&er  by  which  they 
are  prick’d  on  the  Lines. 

The  Names  and  Figures  of  the  ufual  Notes  in 
refpedt  of  Time,  and  their  correfpondent  Refts  are 
as  follows  3 


4  -  •  ^  .  ■  •  .  ' 

Breve, Semibr  eve, Minim, Crotchet, Quaver , Semiquaver. 
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The  Strokes  or  Marks  fet  after  each  Note  are 
called  Hefts  or  Paufes,  and  denote  a  ceafing  or  in- 
termiflion  of >  the  Sound  for  the  time  of  the  Notes 
they  are  join’d  to. 
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The  Proportion  of  the  foregoing  Notes,  one  to 
the  other,  is  expfcft  in  this  Scheme.' 
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One  Breve  is  equal  in  Time  to  two  Semibreves  ; 
one  Semibreve  to  two  Minims  ;  one  Minim  to  two 
Crotchets,  &c. 

When  a  Prick  (.)  is  fet  after  any  Note,  it  in- 
creafes  its  Quantity  half  as  much  more.  So  ($*J 

is  equal  in  Time  to  a  Semibreve  and  Minim . 

A  prick’d  Minim  (^*)  is  equal  in.  Time  to  (||) 
a  Minim  and  Crotchet. 

If  the  words  one,  two,  three,  four ,  be  pro¬ 
nounc’d  in  a  reading  Tenor,  the  time  of  pronoun¬ 
cing  each  Syllable  may  be  accounted  the  Meafure 
or  Time  of  one  Crotchet  ;  and  confequently  one , 
two,  gives  the  Time  of  a  Minim  ;  one ,  two,  three , 
of  a  prick’d  Minim  *  one ,  two ,  three ,  four ,  of  a  Se¬ 
mibreve. 

This  may  fuffice  for  an  Entrance,  referring  the 
Reader  to  Books  for  farther  Information. 

•-  Of  t  'tinging  in  different  Cliffs. 

The  difference  of  Cliffs  is  what  doth  perplex 
Learners.  They  who  can  fing  in  the  Treble  Cliff, 
are  at  a  lofs  when  they  come  to  the  Tenor  or  Bafs 
Cliffs  :  I  will  therefore  here  give  a  Table,  where¬ 
in  all  the  ufual  Cliffs  (or  Positions  of  them)  are  fo 
compar’d  and  order’d,  that  he  who  can  fin g  readi¬ 
ly  in  one  Cliff’  may  fing  in  any  other  in  the  Table. 

A  Table  whereby  all  the  ufual  Cliffs  may  be  reduc'd 
to  any  one  Cliff  defird. 
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This  Table,  confiding  of  7  Staves  or  Claffpc’ 
contains  in  each  CJafs  all  thofe  (ufual)  Cll 
wherein  the  Semitones  lie  in  the  fam^  places  of  the 
Staff-  and  confequently  what  is  prick’d  in  any 
Cliff,  may  be  fung  (or  play’d)  a?  if  it  were  prick’d 
many  other  Chffof  the  fame  Clafs.  * 

_  f;  a  Perfon  hath  learnt  to  fing  in  the 

Treble  Cliff  only,  and  would  fing  Notes  prick’d  in 
zie^Tenor  Cliff  on  the  middle  Line  with  F$,  thus 

Ii=  let  him  look  for  this  Cliff  in  the  Table  and 
he  will  find  it  in  the  fecond  Clafs,  where,  at  the  ' 
beinning  is  ||~  that  is,  the  Treble  Cliff  with 

B  flat:  If  fie  therefore  fing  the  Notes  as  if  thdT 
were  m  the  Treble  Cliff  with  Bfiat,  hell  fing  them 
true  as  if  he  had  underftood  the  Tenor  Cliff. 


Examp , 


Ge*  Ce,  D,  IE,  Fa,  Ge.  * 

Fa,  Ge,  l A,  Be,  Ce,  D,  IE,  Fd. 

In  this  Example,  the  Cliff  at  the  beginning  of 
the  Staff  is  that  to  which  the  Notes  are  prick’d, 
and  the  Names  (as  in  the  Tenor  Cliff)  are  fet  a- 
bove  them.  At  the  End  is  fet  the  Treble  Cliff. \  in 
which  the  Notes  may  be  fung,  and  their  Names 
(as  accounted  in  the  Treble  Cliff)  as  fet  under. 


Or.  Wallis,  in  Phil.  Trarfact.  N.  243,  takes  Into’ 
Confideration  the  ftrange  Reports  we  have  of  the 
Power  of  the  Ancient  Mufick;  and  tho’  he  judges 
they  are  in  a  great  degree  Hyperbolical,  if  not 
rabulous ;  yet  he  thinks  too  that  fome  account 
may  be  given  of  the  great  Effeds  it’s  faid  to  have 
had,  from  thefe  Confiderations. 

1.  That  Mufick  was  then,  if  not  new,  a  rare 
Thing  ;  which  the  Rufticks,  on  whom  it  is  report- 
ed  to  have  had  mighty  effeds,  had  fcarce  ever 
heard  before  ;  and  on  fuch,  a  little  Mufick  will  do 
great  Feats;  as  we  find  at  this  day  a  Fiddle  or  a 
Bagpipe  hath  at  a  Country  Morice  Dance. 

2.  Their  Mufick  was  much  more  Simple  and 
Plain  than  Ours  now:  They  had  no  Conforts  of 
2,  3,  4,  or  more  Voices  or  Parts;  but  one  fingle 
Voice  or  Inftrument  a^part;  which  to  a.  rude  Ear  ^ 
is  much  more  taking  than  compounded  Mufick  r 
That  not  exceeding  their  Capacity,  whereas  This 
confounds  them  quite,  and  is  by  no  means  diffin- 
guifhablc  by  them,  fo  as  to'  affed  them  with  the 
Harmony  of  its  Parts. 

3-  Mufick,  with  the  Ancients,  was  of  a  much 
larger  extent  than  whar  we  now  call  by  that  Name^ 
for  Poetry  and  Dancing  (i.  e .  comely  Motion)  were 
then  accounted  parts  of  Mufick  when  it  had  arriv’d 
to  fome  degree  of  Perfedion.  And  we  fee  that 
Verfc  of  it  felf  alone,  if  in  good  Mealure,  and  mor 
ving  Words,  and  this  fet  to  a  Mufical  Tune,  fung 
by  a  decent  agreeable  Voice,  accompanied  with 
foft  Inftrumental  Mufick  only,  if  with  any  ;  /.  e. 
fuch  as  doth  not  drown  or  obfeure  the  emphatical 
Expreffions  (like  what  we  call  Recitative  Mufick, ■ , 
tho’  I  dqubt  .not  more  )u(Uy  managed-;  for  I  hdpe 

1  ■  Tv  the 
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the  fame  Tone  did  not  ferve  with  them  for  ma¬ 
king  Love,  Fighting,  and  delivering  Letters)  will 
work  ft  range  ly  upon  the  Ear*  and  move  all  the  Af¬ 
fections  fuitable  to  the  Tune  and  Ditty,  efpecially 
if  attended  with  a  Gejlure  and  Aft  ion  fuitable ;  for 
we  fee  that  fuitable  Aft  ion  alone  doth  on  the  Stage, 
give  great  life  and  force  to  words ;  and  there¬ 
fore  all  this  together  might  eafily  operate  very 
ftrongly  on  the  Fancies  and  Affe&ions  of  Ordinary 
People  not  ufed  to  fuch  kind  of  Treatments :  For 
if  the  deliberate  Reading  of  a  Romance  (when 
well  penn’d)  will  produce  Mirth,  Tears,  Joy, 
Grief,  Pity,  Wrath  or  Indignation  fuitable  to  the 
refpedlive  Intents  of  it,  much  more  would  it  do, 
if  accompanied  with  all  thele  Attendants. 

4.  If  it  be  ask’d,  why  may  not  all  this  be  done 
now  ?  I  anfwer,  no  doubt  it  may  :  if  the  Addrefs 
be  made  in  proper  Words,  emphatically  fpoken, 
and  in  juft  Meafures,  with  moving  Arguments, 
pronounced  by  an  agreeable  Voice,  and  attended 
with  a  decent  Gefture,  and  not  drown’d  by  too 
much  Mufick,  or  over  a&ed  by  apparent  Affedta- 
tion. 

5.  We  fhould  underftand  alfo,  that  the  ufual 
Defign  of  what  we  now  call  Mufick.  is  very  diffe¬ 
rent  from  that  of  the  Ancients ;  for  that  which  we 
call  fo,  was  but  with  them  the  Harmonick., ,  i.  e. 
but  one  part  of  their  whole  Ma/Tdt, 

con-  J 

lifted  of  Words,  Verfe,  Voice,  Tune,  Inftrument 
and  AdHng. 

6.  When  Mufick  arriv’d  to  good  Perfection  it 
was  applied  by  the  Ancients  to  the  exciting  this  or 
that  particular  AffeCtion,  Paffion  or  Temper  of 
Mind  ;  the  Tunes  and  Meafures.being  fuitably  ad¬ 
apted  to  fuch  Defigns,  whereas  thofe  are  now  al- 
moft  quite  neglected  in  our  prefent  Mufick ;  the 
chief  Defign  being  now  to  pleafe  the  Ear,  when 
by  a  fweet  mixture  of  different  Parts  and  Voices, 
with  juft  Cadences  and  Concords  intermix’d,  a 
grateful  Sound  is  produced  :  But  this  only  the  Ju¬ 
dicious  Mufician,  or  one  a  good  while  ufed  to 
fuch  Compofitions  and  Performances  can  diftin- 
guifli. 

7.  ’Tis  true,  that  even  this  Compound  Mufick 
admits  of  different  Characters;  fome  is  more  Brisk 
and  Airy,  others  more  Solemn  and  Grave,  as  the 
different  Subjects  do  require.  But  that  which  is 
moft  proper  to  excite  particular  Paflions  or  Difpo- 
fitions,  is  fuch  as  is  more  Simple  and  Uncom¬ 
pounded  ;  fuch  as  a  Nurfes  languid  Tone  lulling 
her  Babe  to  fieep,  or.  a  continued  T^le  fas  in  Ire* 
land)  or  reading  in  an  even  Tone;  or  the  loft 
murmur  of  a  little  Rivulet  running  upon  Gravel 
or  Pibbles  inducing  a  quiet  repofe  to  the  Spirits  : 
and  on  the  other  hand,  the  brisknefs  of  a  Jig,  &c. 
on  a.  Violin  exciting  to  Dance ;  for  thefe  are  more 
operative  for  fuch  Ends  than  Elaborate  Compofiti¬ 
ons  of  Full  Mufick. 

The  fame  excellent  Author  in  N.  249.  hath  a 
judicious  Difcourfe  about  the  Imperfection  of  that 
noble  Inftrument  an  Organ ;  where  he  obferves, 
iThat  each  Pipe  is  defigned  to  exprefs  a  diftinct 
Sound  at  fuch  a  Pitch,  or  at  fuch  a  determinate 
degree  of  Gravity  or  Acutenefs ,  i.  e.  as  it  is  now 
called  of  Flatnefs  or  Shtirpnefs -  and  the  Relative 
or  Comparative  Confideration  of  the  two  or  more 
fuch  Sounds  or  Degrees  of  Flatnels  or  Sharpnefs 
is  the  Ground  of  what  we  call  Concord  and  Dif- 
cord ;  that  is,  a  foft  or  harfti  Coincidence.  Con¬ 
cerning  which  there  was  among  the  Ancient  Greeks 
two  Sects  of  Mufician s ;  the  Arijloxenian  and  Py~ 
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thagorean  :  But  both  agreed  thus  far,  that  Diatcf- 
faron- and  Diapevte  do  together  make  up  Diapafon ; 
i.  e.  a  Fourth  and  a  Fifth  make  up  an  Eighth.  And 
the  difference  of  thefe  two,  of  a  4th  and  a  5  th 
they  agreed  to  call  a  Tone-,  which  we  now  call  a 
whole  hiote.  Such  is  that  in  ofir  prefent  Mufick  of 
la  mi  ;  for  la,  fa, /hi,  la,  or  mi,fa,fol,  la,  is  a  per¬ 
fect  4th,  and  la,  fa,  fol,  la,  mi,  or  la,  mi,  fa,  fol, 
la,  is  a  perfect  Fifth.  The  difference  of  which  is 
la,  mi  ;  and  this  the  Greeks  called  the  Dia^euticl^ 
Tone,  which  disjoins  two  Fourths  on  each  fide  of 
if y  and  being  added  to  either  of  them,  makes  a 
Fifth ;  Which  was  That,  in  their  Mufick  from 
Mefe  to  Paramefe,  or  in  Ours  from  A  to  B,  fup- 
pofing  mi  to  ftand  in  B  fa  B  mi,  which  is  accoun¬ 
ted  its  natural  Pofition. 

Now  in  order  to  this  Arifloxenus  and  his  Follow¬ 
ers  took  that  of  a  \th,  as  a  known  Interval,  by  the 
judgment  of  the  Ear,  and  that  of  a  Fifth  likewife, 
and  confequently  that  of  an  Oftave,  as  the  Aggre¬ 
gate  of  both,  and  that  of  a  Tone  as  the  difference  of 
thofe  Two,  And  this  of  a  Tone  (as  a  known  In¬ 
terval )  they  took  as  a  common  Meafure  by  which 
they  eftimated  other  Intervals :  And  accordingly 
they  accounted  a  Fourth  to  contain  two  Tones 
and  t,  a  Fifth  three  Tones  and  J,  and  confe¬ 
quently  an  Eighth  fix  Tones,  or  five  Tones  and 
two  half  Tones ;  and  at  this  rate  our  practical 

uficians  Talk  of  Notes  and  half  Notes  at  this  day  ; 

uppofing  an  Oftave  to  confift  of  twelve  half 
Notes. 


But  Pythagoras  and  thofe  that  follow’d  him,  not 
taking  the  Ear  alone  to  be  a  competent  judge  in  3. 
cafe  fo  nice,  chofe  to  diftinguifh  thefe,  not  by  equal 
Intervals  but  by  due  Proportions.  And  this  is  fol¬ 
lowed  by  Tfirline,  Kiepler,  Cartes,  and  other  Wri¬ 
ters  on  Speculative  Mufick.  in  this  and  the  laft  Age, 
Accordingly  they  accounted  an  Oftave  to  be,  when 
the  degree  of  Gravity  or  Acutenefs  of  one  Sound  to 
another  is  double,  or  as  2  to  1.  That  of  a  5th 
when  tis  S efqui alter al,  or  as  3  to  2,  That  of  a  4th, 
when  tis  S  efqui  tertian,  or  as  4  to  3  ;  accounting 
that  the  fweeteft  Proportion  which  is  expreft  in  the 
lmalleft  Numbers  ;  and  therefore  next  to  a nZJnifon 
they  accounted  the  Oftave,  or  of  2  to  1.  Then  that 
of  a  5  th,  or  of  3  to  2,  and  then  that  of  a  4th,  or 
of  4  to  3.  And  thus  that  of  a  4th  and  5th  do  to¬ 
gether  make  an  8th,  fbrfx|=fe|-2:  Or  the 
-portion  °£  4  to  3,  compounded  with  that  of 
3  to  2  is  the  fame  with  that  of  4  to  2  or  2  to  1 
and  confequently  the  difference  of  thefe  two,  which 
is  that  ofa  Tone  or  full  Note,  is  that  of  9  to  8  ; 
for  t:  Or  if  out  of  the  Proportion  of  3  to  2 
you  take  that  of  4  to  3,  the  Refult  is  that  of  9  to  8 
Now  according  to  this  Computation  ’tis  plain,  that 
an  Oftave  is  fomething  lefs  than  6  full  Notes  •  for 
as  hath  been  demonftrated  by  Euclid  and  fome’ 
others  fince  the  Proportion  of  9  to  8  being  6  times 
compounded  is^fomething  more  than  that  of  1  to  1, 

{s%f* j X;,"T }  7 u  +’  which  is  more  than 

,  S  bcin£  the  Cafe  they  allow- 

rtn  of  U >mi'  the  full  proper- 

J?  ?  as  the  unalterable  difference  be¬ 
tween  the  Fifth  and  the  Fourth.  All  the  difficulty 
was  ow  t  le  remaining  Fourth, y if  mi,  fa,  fol,  la, 
ou  d  be  divided  into  3  parts,  fo  as  to  anfwer 
pretty  near  the  Ariftoxenians  two  Tones  and  an 
ialr;  and  might  all  together  make  up  the  Propor¬ 
tion  of  4  to  3,  which  is  that  ofa  Diatejfaron  or 
Fourth , 
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Many  attempts  were  made  to  this  purppfe,  and 
according  to  thefe,  they  gave  Names  to  the  diffe¬ 
rent  kinds  of  Mufick,  vty  the  Diatonic 4,  Chroma - 
tick  and  Enharmonickj,  with  the  feveral  Species  or 
leffer  diftin&ions  under  thele  Generals. 

The  firft  was  that  of  Euclid  ('which  obtained 
generally  for  many  Ages)  and  which  allows  to  fa, 
Col, ,  and  to  fd ,  la,  the  full  Proportion  of  9  to  8  ; 
and  therefore  to  fa,  fol,  la,  whiclr  We  now  call  the 
greater  Third,  that  of  8 1  to  64  j  for  and 

confequently  to  that  of  mi,  fa  ('which  is  the  re¬ 
mainder  to  a  Fourth)  that  of  256  to  243  ;  for  l\) 
5  f  1  e .  if  out  of  the  Proportion  of  4  to  3,  we 
take  that  of  81  to  64,  the  Reiult  is  that  of  256  to 
-243.  To  this  they  gave  the  Name  of  a el^a,  that 
is,  the  Remainder  (over  and  above  two^  Tones.) 
But  in  common  Difcourfe,  when  we  don’t  aim  at 
fpeaking  exadly,  nor  defire  to  be  fo  underftood, 
’tis  ufual  to  call  it  an  Hemitone  or  half  Note,  as  be¬ 
ing  very  near  it,  and  the  other  tvoo  whole  Notes  : 
And  this  is  what  Ptolemy  calls  Dlatonum  Ditonum, 
(or  the  Diatonick  kind  with  two  full  Tones  )  A- 
gainft  this  it  is  obje&ed,  That  the  Numbers  of  81 
to  64,  are  too  great  for  that  of  a  Ditone  or  greater 
Third ;  which  is  not  harfli  to  the  Ear,  but  is  ra¬ 
ther  Tweeter  than  that  of  a  fingle  Tone,  whofe  Pro¬ 
portion  is  that  of  9  to  8.  And  in  that  of  256  to 
243  the  Numbers  are  yet  greater  much ;  where¬ 
as  there  are  many  Proportions  fas  4,  h >  f)  j11 

fmaller  Numbers  than  that  of  9  to  8,  of  which  in 
this  Divifion  there  is  no  notice  taken,  and  conie- 
quently  this  Divilion  is  not  the  moft  con\  enient. 

To  re&ify  this ,  there  is  another  Divifion 
thought  more  convenient  j  which  is  Ptolemy3 s  Dia- 
tonum  Inter fum ,  of  the  Diatonic f  kind  but  more 
Intcnfe  or  Acute  than  the  other ;  and  this  inftead 
of  two  full  Tones  for  fa,  fol,  la,  affigns  what  we 
now  call  a  Greater  and  a  Leffer  Tone ;  and  this 
feems  to  have  been  more  followed  by  the  nicer 
Muficians  of  this  and  the  laft  Age.  To  fa,  fol,  they 
afiign  the  Proportion  of  9  to  8,  which  is  their 
greater  Tone,  and  to  fol,  la,  that  of  10  to  9,  which 
they  call  the  leffer  Tone  ;  and  therefore  to  fa,  la, 
the  Ditone  or  greater  Third,  that  of  5  to  4  ;  for 
==4,  and  confequently  to  mi,  fa,  which 
is  remaining  of  the  Fourth,  that  of  16  to  15.  for 
i)i(=r1  Tthat  is,  if  out  of  that  of  4  to  3  you 
take  that  of  5  to  4,  there  remains  that  of  1 6 
to  15. 

Omitting  to  (peak  of  the  other  ways  of  Divi¬ 
fion,  this  -f  f  is  what  we  now  call  an  Hemitone  or 
half  Note  in  mi,  fa  :  |  is  that  of  the  greater  Tone  in 
fa,  f°l  ;  and  l~  that  of  the  leffer  Tone  in  Jol,  la. 

Only  with  this  Additton,  That  each  of  thefe 
Tones  is  now,  on  occafion,  by  Flat s  and  Sharps  di¬ 
vided  into  Hemitones  or  half  Notes ;  which  anfwers 
to  what  the  Greeks  called  the  change  fif  Mood ;  and 
which  is  now  done  by  removing  mi  to  another 
JF ley,  vi%-  14x44 :  and  '■/ =Ts=f>-*-fl. 

This  by  the  help  of  Flats  and  Sharps,  as  they 
are  now  called,  (dividing  each  whole  Note  by  its 
•yreater  or  leffer  into  two  half  Notes,  or  fuch  as  we 
call  fo.)  The  whole  Ottave  is  divided  into  1 2  Parts 
or  Intervals,  contained  in  ah  Organ  between  13 
Pipes ;  and  thefe  are  commonly  called  Hemitones 
or  half  Notes :  Not  that  each  is  precifely  an  half 
Note  but  fomewhat  near  it,  and  fo  called.  I  fay 
ly  Plats  and  Sharps,  bccaufe  fometimes  one  and 
fometimes  the  other  is  ufed :  As  for  inftance,  a 
Flat  in  D  or  a  Sharp  in  C,  do  either  of  them  de¬ 
note  a  mid  ling  Sound  (tho‘  not  precifely  in  the' 


middle)  between  D  and  C,  flatter  than  D  and 
(harper  than  C.  , 

According  to  this,  fuppofing  mi  to  ftand  in  Bfa 
B  mi  (which  is  accounted  its  natural  place)  the 
Sounds  of  each  Pipe  are  to  bear  thefe  Proportions 
one  to  another,  vi%. 
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And  fo  in  each  OBavd  fucce/fively  following :  And 
if  the  Pipes  in  each  Oflave  be  fitted  to  Sounds  in 
thefe  Proportions  of  Gravity  and  Acutenefs  it  will 
be  fuppofed  according  to  this  Hypothefis,  to  be 
perfectly  proportioned. 

But  inftead  of  thefe  fuccefllve  Proportions  for 
each  Hemitone ,  it  hath  been  found  neceffary  (if  1  do 
not  miftake  the  Practice)  fo  to  order  the  13  Pipes 
containing  the  t  2  Intervals  or  Hemitones,  as  that 
tneir  Sounds,  as  to  Gravity  and  Acutenefs,  fliafl  be 
in  continual  Proportion  (that  is,  each  to  its  next  fol¬ 
lowing  in  one  and  the  fame  Proportion)  which  al¬ 
together  (hall  compleat  that  of  the  Oflave  or  Dia- 
pafon,  or  as  2  to  1,  whereby  it  comes  to  pafs,  that 
each  Pipe  doth  not  exprefs  its  proper  Sound,  but 
very  near  it,  tho’  fomething  varying  from  it :  And 
this  they  call  Bearing,  which  is  fontewhat  of  Im¬ 
perfection  in  this  noble  Inftrument  the  Organ,  the 
Top  of  all. 

It  may  be  ask’d,  Why  may  not  the  Pipes  be  fo 
ordered  as  to  have  their  Sounds  in  jufl  proportion 
as  well  as  their  Bearing  ? 

I  anfwer,  it  might  very  well  be  fo,  if  aH  Mu¬ 
fick  were  compofed  to  the  fame  Key,  or  as  the 
Greefs  call  it,  the  fame  Mode  •  as  for  inftance,  if 
in  all  Compofitions,  mi  were  always  in  Bfa  B  mi, 
then  the  Pipes  might  be  ordered  in  fuch  Propor¬ 
tions  as  I  have  now  defign’d.  But  Mufical  Com¬ 
pofitions  are  made  in  great  variety  of  Modes,  or 
with  great  diverfity  of  the  Pitch.  Mi,  is  not  al¬ 
ways  placed  in  B  fa  B  mi,  but  fometimes  in  E  la 
mi,  fometimes  in  A  la  mi  re,  &c.  And  indeed 
there  is  no  one*of  thefe  B  Pipes  but  may  be  made 
the  Seat  of  mi  •,  and  if  they  were  exaddy  to  any 
one  of  thefe  Cafes,  they  would  be  quite  out  of  or¬ 
der  for  all  the  reft.  As  for  inftance,  if  mi  be  re¬ 
moved  from  B  fa  B  mi  (by  a  Flat  in  b)  to  E  la  mi, 
inftead  of  the  Proportions  but  now  defigned,  they 
muft  be  thus  ordered. 

B  &  C  D  W-  E .  F  G  &  A.  B. 
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Where  it  is  manifeft,  that  the  removal  of  mi 
doth  quite  alter  the  whole  feries  of  the  Proportions.. 
And  the  fame  would  again  happen  if  mi  be  re¬ 
moved  from  E  to  A,  by  another  Flat  in  E :  and  a- 
gain  if  removed  from  A  to  D,  and  lo  perpetually. 
But  the  Hemitones  being  made  all  equal,  they  do 
indifferently  anfwer  all  the  Pofitions  of  mi  (tho’ 
not  exactly  to  any),  yet  nearer  to  fome  than  . to 
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others  ;  whence  it  is  that  the  fame  Tune  ftands 
better  in  one  Key  than  in  another. 

Nor  can  this  ever  be  remedied,  but  only  in 
part,  by  making  the  Imperfection  fomething  lefs 
by  the  Interpofitioti  of  quarter  or  half  quarter 
Notes,  &c.  for  it  hath  been  long  fince  dcmonftra- 
ted,  that  there  is  no  fuch  thing  as  a  juft  Hemitone 
practicable  in  Mufick  (and  the  like  holds  for  the 
divifion  of  a  Tone  into  any  other  number  of  e- 
qual  Parts)  for  fuppofing  the  Proportion  of  a  Full 
Note  or  Tone  to  be  4  or  as  9  to  8  ;  that  of  the  half 
Note  muft  be,  as  to  the  \/-8.  that  is,  as  3 
to  the  \/.%.  or  3  to  2\/.z.  which  are  incommen- 
furable  Quantities :  and  that  of  a  Quarter  Note 
will  be  as  4\/*9-  to  4>v/.8.  which  is  yet  more  in- 
commenfurable.  And  the  like  for  any  other  Num¬ 
ber  of  equal  Parts;  which  therefore  will  never  fall 
in  with  the  Proportions  of  Number  to  Number.  * 

So  that  this  can  never  be  perfectly  adjufted  for 
all  Keys ,  without  fomething  of  Bearing,  by  mul¬ 
tiplying  the  Pipes.  Unlefs  for  every  Key,  or  for 
every  different  place  of  ml  there  be  a  different  Set 
of  Pipes,  of  which  this  or  that  is  to  be  ufed,  ac¬ 
cording  as  (in  the  Compofition)  ml  is  fuppofed  to 
be  in  this  or  that  place.  Which  vaft  number  of 
Pipes  for  every  OClave,  would  greatly  encreafe  the 
Charge,  and  after  all,  make  the  whole  impracti¬ 
cable. 

Authors  of  Note  who  have  treated  on  this  Sub¬ 
ject  of  Mufick* 

Claudii  Ptolemcei  Harmonicorum  Lib.  Ill,  By 
Dr.  Wallis.  Oxon.  1682.  4 to. 

Vorphyrii  Comment,  in  Lib.  4.  Harm.  C.  Ptolemai 
atque  Manuelis  Bryennii  Comment,  in  3  Li- 


bros  Harnicnicos  ejufdem  Ptolemcei.  ( Qui  foil 

njlmt  ex  Grtcis  Mujifa  Senft0,;l,m  nondum 
Editi .)  G.  L.  cuia  J .  PI allifu  in  Folio. 
Syntagma  Mufica,  Treating  of  Mufick  Philofo- 
phically,  Mathematically  and  Practically,  by 
J.  Bircbcnjha ,  Efq;. 

Mufica  Speculation  dcs  Me/goli.  Bologna .  l6jo. 
4  to. 

Philofophical  EJJay  'of  Mufick.  bond.  1677.  4 to. 
A  Treatife  of  the  Natural  Grounds  of  Harmony, 
By  Dr.  Holder.  Lond.  16  94.  8 vo. 

An  EJfay  to  the  Advancement  of  Mufick.-  By  Tho, 
Salmon ,  M.A.  1672.  8 vo. 

Marci  Meibomii  Antique  Mufces  Scriptores.  G.  L. 
Amf.  1652. 

Morleys  Introduction  to  Mufick. 

Des  Cartes’s  Mufick 

Jo.  Cochcei  Tetrachordon  Mufces. 

Cleonidis  Mufica.  Fol. 

Fdbii  Stapulenfs  Elementa  Mufces. 

Salmons  Theory  of  Mufick  in  Philof.  franf. 
N.  302. 


MUTUUM,  in  the  Civil  Law,  is  a  Loan  {im¬ 
ply  fo  called ;  or  a  Contract  introduced  by  the 
Law  of  Nations,  in  which  a  Thing  that  confifts 
in  Weight  (as  fuppofe  Bullion)  in  Number,  as 
Money  ;  or  in  Meafure,  as  Corn,  Wine,  Oil,  &c. 
ic  S'ven  to  another  upon  condition  that  he  fhall  re- 
turn  another  Thing  of  the  fame  Quantity,  Nature 
and  Value  upon  defnand. 

So  that  this  is  a  Contract  without  Reward, 
and  admits,  properly  fpeaking,  of  no  Recompence’ 
And  therefore  where  Uie  and  Intereft  is  agreed 
on,  they  afife  from  fome  diftinCt  particular  Argu¬ 
ment,  or  by  Cuftom  of  the  Country. 
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T\TTAMATION,  is  the  fame  as  Diftreyning  or 
taking  a  Diftrefs ;  and  in  Scotland  ’tis  ufed 
for  Impounding. 

NASALIS  or  Bfinaus,  is  a  Pair  of  proper 
Mufcles  belonging  to  the  Cartilaginous  part  of  the 
No fe ;  it  arifes  flefliy  from  the  Extremity  of  the 
Os  Nafi  and  adjacent  part  of  the  Os  Maxillare, 
and  is  inferred  into  all  the  Cartilages  of  the  Ala  ; 
its  ufe  is  to  open  and  dilate  the  Noftrils,  by  put¬ 
ting  that  outwards. 


NATIVO  habendo,  was  a  Writ  that  lay  to  the 
Sheriff,  for  a  Lord,  whofe  Villain  claimed  for  his 
Inheritance,  run  from  him,  for  the  apprehending 
and  reftoring  him  to  his  Lord  again. 

NATURAL  Hifiory,  is  a  Defcription  of  any  of 
the  Natural  Products  of  the  Earth,  Water  or  Air, 
fuch  as  Beafts,  Birds,  Fifties,  Metals,  Minerals, 
Foffiles,  together  with  fuch  Phenomena  as  at  any 
time  appear  in  the  Material  World  ;  fuch  as  Me¬ 
teors,  &c. 

Some  Writers  ©n  this  SubjeCl  are  thefe : 


Plinii  Hiforia  Natural  is  Daleehampii.  Gen.  1631. 
Joan.  Eufebii  Niercmbergii  Hiforia  Nature. 
Antw.  1  (S3  5. 

Mart.  Lifer  Hiforia  Conchyliorum.  Lend.  1685. 
Fr.  Hllloughbei  Hiforia  Pifcium. 


O  mi  tho  login  (ejufdem  Author  is )  five  de  Avibus. 
Moufettus  de  InfeCtis.  Lond.  1 634. 

Garneri  Hiforia  Animalium . 

Guernerus  K  find  us  de  Vegetabilibus.  Tens:  1670 
4  to. 

Martin  Lifer’s  Hiforia  Animalium  Andie. 
Fred.  Lackpiund.  Admirand.FoJflium  Dejcriptiones, 
Swammerdam’s  Hifi.  Generalis  InfeClorum. 

G.  Pifonis  de  Re  Natural! ,  &c.  India  Vtriufaue 
J.  Johnfon’s  Hiforia  Naturalis.  J1 

Hifiory  of  Animals  by  the  Academy  of  Sciences. 

Plots  Natural  Hifiory  of  \  Oxfordjhire. 

.  _  .  J  J  L  Stajfordjhire, . 

Hijlona  Naturalis  de  Terr  ante. 

Merrets  Pinax  ferum  Naturalium  Anglia. 

_  Befides  the  three  Senles  of  this 

or  mentioned  in  Vol.  I.  it  is  fometimes  ufed 
T^r  j  vaft  Machine  of  the  ZJniverJe ,  the  wife 
IroduChon  of  Almighty  God,  confiding  of  a  great 
j  ^  6ffer  Machines,  every  one  of  which  is 
adjufted  by  the  fame  Wifdom  in  Number,  Weight 
and  Meafure. 

Laws  of  Nature,  fignifie  thofe  Laivs  of  Motion 
ky  ^hich  Natural  Bodies  are  governed  in  all  their 
ACtions  upon  one  another,  and  which  they  invio¬ 
lably  obferve  in  all  the  Changes  that  happen  in 
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the  Natural  State  of  Things,  An  Account  of  thefe 
Taws  fee  in  Motion. 

_  Sir  Ifaac  Newton  at  the  End  of  his  excellent  Op- 
ticks  (Tat.  Edit.)  obferves,  That  Vnivefal  Nrf- 
ture  is  very  Simple  and  Vniform  in  its  Operations. 
All  the  Motions  of  the  Heavenly  Bodies  are  caufed 
by  that  Attracting  Force ,  Impulfe  or  Power  which 
we  call  Gravitation ;  and  which  is  mutual  amongft 
all  thofe  Bodies.  All  the  lejfer  Motions  of  the  Par¬ 
ticles  or  Corpufcles  of  Matter  whereby  Bodies  atft 
on  one  another,  are  effe&ed  alfo,  by  fome  Attract¬ 
ing  and  Repelling  Force  ;  which  is  mutual  and  re¬ 
ciprocal  amongft  them. 

The  Vis  Inertia,  is  a  Principle  purely  pajftve,  by 
which  Bodies  perfift  in  their  ftate  of  Reft  or  Mo¬ 
tion,  whereby  they  receive  Motion  from  others  e- 
qual  or  proportionable  to  the  moving  Force ;  and 
whereby  they  refift  as  much  as  they  are  refifted. 
But  from  this  Principle  alone  there  never  could 
have  been  any  fuch  thing  as  Motion ,  any  where  in 
the  Univcrfe.  There  is  a  neceffity  of  fuppofing 
fome  other  Principle  to  be  the  Origen  ot  Motion, 
and  its  Conftitution  too  :  for  from  the  various 
Ccmpofitions  of  two  Motions,  ’tis  plain  that  there 
Cannot  be  always  the  fame  quantity. of  Motion  in 
the  World.  For  if  two  Globes,  conne&ed  toge¬ 
ther  by  a  {lender  Thread,  be  fuppofed  to  revolve 
with  an  uniform  Motion  round  their  common 
Centre  of  Gravity  5  and  at  the  fame  time  that 
Centre  fliould  move  on  Uniformity  alfo  In  a  Right 
Line  coincident  with  the  Plane  of  the  Globes  Or¬ 
bits  :  Then  will  the  Summ  of  the  Motions  of  thofe 
two  Globes,  whenever  they  happen  to  be  both  in 
the  Right  Line  deferibed  by  the  common  Centre 
of  Gravity,  be  greater  than  the  Summ  of  their 
Motions  can  be,  when  they  are  in  a  Line  at  Right 
Angles  to  that.  By  which  Inftance  ’tis  apparent, 
that  Motion  is  producible  and  deftruClible.  But 
from  the  Tenacity  and  Attrition  of  .the  Particles  of 
Fluid  Bodies,  and  the  Imbecillity  of  the  Elaftick 
force  in  (olid  Bodies,  we  may  conclude,  that  the 
courle  of  Nature  tends  more  to  the  Deftrudion  than 
the  Production  of  Motion ;  and  indeed  it  is  conti¬ 
nually  decreafing,  for  Bodies  that  are  either  fo 
perfectly  hard ,  or  throughly  foft ,  as  to  have  no  E- 
l aft i city ,  cannot  be  reverberated  back  from  one  a- 
nother,  and  from  their  Impenetrability  only  it 
would  follow  that  their  Motion  would  ftop,  and 
terminate.  If  therefore  there  were  any  fuch  things 
as  the  Imaginary  Vortexes  of  Des  Cartes ,  their  Mo¬ 
tion  muft  be  continually  decreafing,  and  at  laft 
muft  quite  ceafe.  Since  therefore  Motion  is  thus 
continually  decreafing  in  the  Univerle,  we  muft 
have  recourfe  to  fome  AClive  Principles,  to  encreafe 
2ind  preferve  it  ;  vi%.  to  fuch  as  the  Caufe  of  Gra¬ 
vity  and  Fermentation :  by  the  former  of  which 
•the  Planets  and  Comets  perpetually  move  in  their 
Orbits,  and  Bodies  by  defeending  gain  a  great 
Velocity  or  large  quantity  of  Motion;  and  by  the 
Hatter,  the  Heart  and  Blood  of  Animals  is  pre¬ 
served  in  Motion  and  Warmth:  The  Internal 
parts  of  the  Earth  are  perpetually  getting  Heat, 
many  Ifedfes  burn  and  fhine,  Volcanoes  and  Earth¬ 
quakes  are  produced,  and  the  Sun  it  felf  preferves 
his  Light  and  Heat,  and  warms  and  cherilhes  all 
things:  For  we  find  very  little  Motion  in  the 
World  (except  what  is  voluntary  in  free  Agents,) 
but  what  depends  on  thefe  Acftive  Caufes. 

So  that  after  well  Confidering  and  undemand¬ 
ing  thefe  things,  our  admirable  Author  ( whole 
Piety  and  Goodnefs  is  as  eminent  as  his  profound 


Mathematick  Learning  and  Penetration  into  Uni- 
verfal  Nature)  concludes,  that  our  Perfecftly  Good, 
moft  Wife  and  Almighty  Creator,  did  in  the  be¬ 
ginning  of  the  World,  create  Matter  fo  as  that  its 
Original  Particles,  from  whence  all  Corporeal  Na¬ 
tures  were  to  arife,  were  folid,  firm,  impenetrable , 
perfectly  palfive  and  moveable ;  and  that  they 
were  made  of  fuch  Magnitudes  and  Figures ,  and 
endued  with  fuch  Properties,  and  in  that  Number 
and  Quantity  as  was  proportionable  to  the  Space 
in  which  they  were  afterwards  to  move,  in  order 
to  the  moft  effectual  obtaining  of  thofe  Ends  and 
Purpofes  for  which  they  were  created. 

And  thefe  Original  Primary  Particles  being  per- 
feifly  folid,  muft  be  much  more  hard  and  firm 
than  any  Bodies  that  can  be  made  out  of  them 
with  Pores,  hidden  Meatufes  or  Vacuities  inter- 
lperfed ;  that  is,  fo  perfe&Iy  hard  and  firm,  that 
they  can  never  be  worn  away  or  diminiftied  :  for 
tis  not  reafonable  to  fuppofe  that  there  fhould  be 
any  Force  or  Power  in  the  ordinary  courfe  of  Na¬ 
ture,  that  can  divide  that  into  more  parts,  which 
God  in  the  firft  Creation  of  things,  hath  made  one . 
As  long  therefore  as  thefe  Original  Particles  re¬ 
main  entire,  there  may  for  ever  be  Bodies  made  or 
compofed  of  them ;  which  (hall  have  the  fame 
Nature  and  Texture :  But  if  thefe  can  be  broken , 
worn  away  or  diminifhed,  then  the  Nature  of  Cor¬ 
poreal  rWmgG  which  is  dependent  on  thefe  might 
be  changed.  Earth  and  Water  compofed  of  ei¬ 
ther  fuch  Particles  as  have  been  worn  or  broken, 
or  of  their  Fragments,  could  not  have  at  this  day, 
the  fame  Nature  and  Texture,  that  original  Earth 
and  Water  which  was  compofed  of  thefe  Particles 
when  they  were  found  and  entire.  Wherefore 
that  the  Nature  of  Things  fliould  laft,  and  their 
Natural  Courfe  continue  the  fame;  all  the  chang¬ 
es  made  in  Bodies  muft  arife  only  from  the  vari¬ 
ous  Separations,  new  Conjunctions  and  Motions  of 
thefe  Original  Particles.  For  mix’d  or  compound¬ 
ed  Bodies  are  broken  or  deftroyed,  not  by  the 
breaking  to  pieces  of  their  Solid  Original  Particles, 
but  by  feparating  them  one  from  another,  and 
difpofing  them  in  thofe  places  where  they  touch’d 
one  another  but  in  a  little  part  of  their  Surface. 
And  thefe  Original  Particles,  feem  not  only  to 
have  in  them  the  Vis  Inertia  and  all  thofe  Pajftve 
Laws  of  Motion  which  necelfarily  arife  from 
thence ;  but  receive  alfo  Motion  continually  from 
certain  AClive  Principles ;  vi%.  fuch  as  Gravity  the 
caufe  of  Fermentation  and  of  the  Cchefton  of  the 
Parts  of  Matter.  And  thefe  Principles  are  not  to  be 
confidered  as  Occult  Qualities  which  are  feigned  to 
arife  from  the  Specific \  Forms  of  things,  but  as  the 
Vnivcrfal  Laws  of  Nature  by  which  things  them- 
felves  are  formed.  For  that  there  are  really  fuch 
Principles,  the  various  Phenomena  of  Nature  do 
demonftrate,  tho’  what  their  Caufes  are  hath  not 
yet  been  explained  :  For  to  affert  that  the  feveral 
Species  of  Things  are  endued  with  Specific 4  Occult 
Qualities  by  which  they  have  a  certain  force  or 
power  in  adding,  is  in  reality  to  fay  nothing.  But 
from  the  Phenomena  of  Nature  to  derive  two  or 
three  general  Principles  of  Motion ;  and  from  thence 
to  explain  how  the  Properties  and  Aiftions  of  all 
Corporeal  Things  may  be  deduced  from  thofe 
Principles,  would  be  a  very  great  Progrefs  in  Na¬ 
tural  PhiJofophy,  although  the  Caufes  of  thofe 
Principles  ftiould  be  yet  undifeovered. 

NAVAL  Architecture.  See  Shipping . 
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NAVE,  in  Architecture,  fignifies  the  main  Bo¬ 
dy  of  a  Church,  • 

NAVEL-STRING.  See  VmhelicHl  Vcjfets. 
NAVIGATION.  Books  on  this  Subject  are* 
Sir  Jonas  Moor  in  2  Vol.  in  Quarto. 

H  eight's  Correct  Errors  in  Navigation. 

Norwood's  Epitome  of  the  Art  of  Navigation. 
Sturtnys  Mariners  Magazine. 

Seller's  Practical  Navigation . 

Norwood's  SjJiem\His  Seaman's  Practice. 

of  Navigation,  j  --■> — Companion . 

Phillips's  Geometrical  Seaman. 

Colfons  Calendar • 

Martins  Art  of  Navigation. 

Perkins  Seamans  Putor . 

Eden's  Art  of  Navigation. 

Prefor  de  Navigation  par  M.  Blonde/!. 

Collins' s  Plain  Scale  new  plained. 

Jones's  Navigation. 

Newton’s  Idea  of  Navigation  and  Geography. 
Atkjnfons  Epitome  of  Navigation.  . 

Hodgfon’s  Pheory  of  Navigation  demonjtrated.  4 to. 

1707. 

NEALING  of  Steel,  is  heating  of  it  in  the  Fire 
to  a  Blood-red-heat  and  then  taking  it  out  and  let¬ 
ting  it  cool  gently  of  it  felf.  This  is  done  to 
make  it  fofter,  in  order  to  engrave  or  punch  up¬ 
on  it. 

NEAR,  at  Sea,  when  the  Conner  commands 
the  Man  at  the  Helm  to  feu  the  Ship  full  to  Lee- 


T  he  lnftruitient  confifts  of  three  Parts  or  Pieces ; 
the  large  ft  of  which  hath  a  Handle  to  hold  it  by 
when  you  would  cbfervc  •  and  oppolite  to  the 
Handle  there  is  a  fmall  Tooth  or  Point,  which  (if 
it  be  made  for  the  Little  Bear,)  ftands  agdnlt  the 
25th  of  April  ;  but  if  f  r  the  Great  Bear  againft 
the  17th  of  February,  which  arc  the  times  of  the 
Year  when  thole  Stars  come  to  the  Meridian 
at  1 2  at  Night  On  this  bigger  Part  or  Piece  theh 
are  two  Circles  deferibed ;  the  Outcrmoft  hath 
the  Months  and  their  Days,  and  the  Innermoft 
hath  the  24  Hours  of  a  Natural  Day  ;  on  the 
backfide  of  this  Piece  alfo  are  the  32  Points  of  the 
Compafs  defigned,  and  marked  with  their  initial 
Letters. 

The  fecond  part  of  the  Nodurnal  hath  two 
Circles  deferibed  on  it  ;  of  which  the  outermoft 
is  divided  into  294  equal  parts,  for  the  Days  of 
the  Moon’s  Age;  and  the  innermoft  into  24  Hours: 
and  at  the  beginning  of  the  Days  of  the  Modn’s 
Age,  and  at  XII,  there  is  a  Tooth  to  be  fer  to  the 
Day  of  the  Month  in  the  upper  part. 

The  third  part  is  an  Index  with  a  Fiducial 
Edge  Huing  from  the  Centre  ;’and  inuft  be  fo 
long,  that  a  good  part  of  it  may  extend  beyond 
the  outermoft  or  biggeft  piece.  Thefe  three  Parts 
are  fo  ordered  that  by  means  of  a  fmall  hollow 
Brafs  Socket  they  are  made  to  move  about  the 
Centre  of  the  Instruments.  See  the  Fig.  annexed. 


ward,  his  word  is  No-near  !  r 

NEBULOUS-S^rj,  feen  thro  good  Telelcopes 
appear  to  be  Cinders  of  fmall  Stars ;  as  appears 
by  the  Obfervations  of  Cajfini  and  Flamflead.  See 
PhiloJ.  Pranf.  N.  123. 

NECYDALUS,  the  fame  with  Nympha ,  d 
Term  ufed  in  the  Natural  Hiftory  of  InfeCts.  See 
Nympha. 

NEIFE,  Nativa  ;  is  a  Bond-woman.  An.  1  E. 
6.  3  and  9  IQ  2.  cap.  2.  But  if  file  fnarried  a  Free¬ 
man  (he  was  thereby  made  free  ;  and  when  once 
made  free  and  difeharged  of  all  Bondage  cannot 
be  Neifc  after,  without  lome  Ipecial  Ad  done  by 
her;  as  Divorce  or  Confeftion  in. a  Court  of  Re¬ 
cord.  Nor  fball  a  Free-woman  be  bound  by 
taking  a  Villain  to  her  Husband  ;  but  their  Iffue 
(hall  be  Villains  after  their  Father.  There  was 
alfo  anciently  a  Writ  of  Neifty  whereby  the  Lord 
claim’d  his  Neife ;  but  all  this  is  now  out  of 
doors. 

NEWEL,  in  Architedure,  is  the  upright  Poft 
that  the  Cafe  of  winding  Stairs  turns  round  about. 

NITRE.  See  Claris  Natural  Hiftory  of  Nitre. 
Lond.  1670.  in  Svo.  Mr.  Boyle's  Pratt  about  the 
Epd integration  of  Salt  Peter. 

NOBLE;  there  hath  not  been  any  Piece  of 
Gold  (or  Silver,)  of  this  Name  coined  with  us 
(ince  9  H.  5.  They  were  firft  coined  by  E.  3. 
1344.  The  Noble  contained  80  Pence  ;  its  half, 
which  was  then  called  Obo/us  40  d.  its  4th  part  the 
Quadrant  or  Farthing  in  thefe  days  20  d. 

NOCTURNAL.  There  are  feveral  forts  of 
Notturnals ,  of  which  fome  may  be  Projedions  of 
the  Sphere;  fuch  as  the  Hemifpheres  or  Plani¬ 
spheres  on  the  Plane  of  the  Equinodial ;  but  the 
Seamen  ufe  only  two,  and  the  manner  of  ufing 
either  is  the  fame.  One  of  them  is  fitted  for  the 
Pole-Star  and  the  firft  of  the  Guards  of  the  Little 
Bear ;  and  the  other  for  the  Pole-Star  and  the 
Guards  or  Pointers  (as  fome  call  them,)  of  the  Great 
Bear. 


The  Ules  of  this  Inftrument  are ; 

1 .  Po  find  the  Hour  of  the  Night J 

To  do  which,  fet  the  Tooth  to  the  middle  parr 
of  the  Day  of  the  Month,  and  then  turning  the 
forefide  of  the  Inftrument  towards  you,  hold  it  up 
towards  the  North  and  incline  the  upper  part  to¬ 
ward  you,  till  thro’  the  Hole  in  the  middle  you 
can  fee  the  Pole-Star ;  there  hold  it  faft,  and  turn 
the  long  Index  about  till  by  its  Edge  you  can  fee 
either  the  firft  of  the  Guards  of  the  Little  Bear  or 
the  Pointers  of  the  Great  Bear  (according  as  the 
Inftrument  is  made)  and  then  fliall  the  Edge  of 
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chc  Index  or  Ruler,  in  the  innermoft  Circle  of  the 
middle  part  (hew  you  the  true  Hour  of  the 


Night. 


2.  To  find  on  what  Point  of  the  Compafs  the 
Guards  arc . 

j-j  •  .  •  r 

This  will  appear  on  the  backfidc  of  the  Nodur- 
nal,  after  you  have  found  the  Hour  of  the  Night, 
as  above  ;  for  the  Index  will  be  on  the  fame  Point 
of  the  Compafs  as  the  Guards  really  are. 

3 .  To  find  at  what  Bow  the  Moon  will  be  full 
South  on  an y  Day  of  her  Age. 

Seek  the  Moon’s  Age  in  the  outermoft  Circle  of 
the  middle  Piece,  and  then  right  againft  it  in  the 
innermoft  Piece,  is  the  Hour  required. 

Thus  if  the  Moon  be  1 1  Days  old,  you  will 
•  find  file  will  be  on  the  Meridian  at  8  Hours, 
48  Min. 


NODATED  Hyperbola :  So  Sir  If.  Newton  calls 
a  peculiar  kind  of  Hyperbola,  which  by  turn¬ 
ing  round  Decuflates  or  croffes  it  felf.  See 
Curves . 

NOMINATION ;  this  word  as  well  by  the 
Canonifts  as  Common  Lawyers,  is  ufed  for  a 
Power  that  a  Man  hath  by  vertue  of  a  Mannor  or 
otherwife,  of  appointing  or  naming  a  Clerk  to  a 
Patron  of  a  Benefice,  to  be  by  him  prefented  to  the 
Ordinary. 

NORROY,  or  North-fioy,  i.  e.  the  Northern 
King ;  is  the  Title  of  the  Third  of  the  three  Kings 
at  Arms  in  the  Heralds  Office.  His  Province  lies 
on  the  North-fide  of  Trent. 

NOTARY,  is  mentioned  in  27  E.  3.  1.  and  is 
a  Scribe  or  Scrivener,  which  makes  fliort  Draughts 
of  Writings  or  Inftruments,  At  this  day  we  call 
him  a  Notary  or  Notary  Publicly,  that  attefts  Deeds 
or  Writings  to  make  them  Authentick  in  another 
Country  ;  and  chiefly  in  Bufinefs  relating  to  Mer¬ 
chants. 

NOVATION,  in  the  Civil  Law ,  is  a  transfer¬ 
ring  the  firft  Obligation  given  by  a  Debtor  to  a 
Creditor,  into  another. 

NUMBRING  Rpds,  the  fame  with  Nepers 
Bones. 

NUMMATA  Terra,  a  Term  formerly  ufed  in 
fome  old  Grants,  and  thought  to  be  the  fame  with 
the  Denar iatus  Terra  -  and  is  fuppofed  to  be  an 
Acre  of  Land. 

NUTRITION.  The  Courfe  or  Procefs  of  the 
Aliment  in  order  to  the  Nourifliment  and  Support 
of  an  Humane  Body,  is  thus  performed.  The 
Meat  we  eat  being  grofly  divided  and  ground  by 
the  Teeth,  is  in  that  aeftion  mingled  withfthe  5Vz- 
liva,'  which  helps  to  ferment  and  dilute  it.  T  hence 
thro’  the  Oefophagus  or  Gullet  by  the  conftridion 
of  its  Fibres  *tis  thruft  down  into  the  Stomach  ; 
where  being  further  foftened  and  fwell’d  by  the 
Juices  contained  in  the  Qlands  of  the  Stomach,  its 


parts  are  farther  broken  and  the  intimate  Cobefon 

nLtr”h  ’  and,theV  divided  one  from  a- 

nother,  by  the  perpetual  motion  of  the  Coats  of 

and  bl,he  “ufcles  ofthe  Mldrif 

and  Abdomen.  By  this  prcffiire  alfo  of  the  Sides 

°t  the  Stomach  upon  the  contained  Aliment  that 
is  thruft  down  into  the  Inteftines ;  at  its  entrv  in 
to  which  it  is  mix’d  with  the  Bile  and  Pancreltick 
Juice,  the  one  to  fweeten,  the  other  to  dilute  the 
Uiyle.  By  the  Perifialtic 4  Vermicular  motion  of 
, e.  7.ut.s», 1 Ariimg  from  the  Alternate  Acftion  of 
their  Spiral  and  Longitudinal  Fibres)  and  by  the 
pieffure  of  the  Diaphragm,  and  the  Mufcles  of  the 
Abdomen,  the  grofler  parts  of  the  Chyle  are  deri¬ 
ved  downwards  to  be  thruft  out  of  the  Body - 
whi  e  the  finer  are  lqueezed  into  the  narrow  Ori! 
fices  of  the  Lalteal  Veins,  which  opens  into  the  In¬ 
teftines;  from  whence  in  flender  Channels  they 
are  carried  into  the  Glands  of  the  Mefe ntery  - 
where  they  receive  a  fine  thin  Lymph  a  from  the 
Lymphatic 4  Dulls,  which  further  dilates  it  and 
lcours  its  containing  Veflels  ;  which  Veflels  going 
from  rhofe  Mefenterick  Glands  unite  into  larger 
Channels  and  thofe  into  ftill  larger,  and  at  laft 
pals  diretfdy  into  the  common  Receptacle  of  the 
hyle  ;  which  is  a  kind  of  Bafon  formed  for  it  in 
the  union  of  thefe  Lafleal  and  Lymphatick  Vef- 
fels  From  thence  in  one  Dud  it  afeends  into 
the  Thorax,  and  fometimes  dividing  about  the 
Heart,  it  immediately  unites  again,  and  creeping 
along  the  Gullet,  it  pafles  on  to  the  left  Subclavian 
Vein,  where  in  one  or  two  Months  it  pours  in  its 
Contents,  and  there  mixes  with  the  poor  Venal 
Blood  returning  from  all  parts  of  the  Body.  And 
thus  doth  the  Blood  receive  its  Supply  and  Nou¬ 
But  if  you  take  Nutrition  in  the  Senfe  which 
lome  do,  of  the  Blood  nourifliing  the  feveral  parts 
of  the  Body:  Then  will  that  kind  of  Nutrition 
be  performed  by  a  Secretory  Dull  arifing  from  the 
1  ermination  of  an  Artery,  and  carrying  a  fuitable 
portion  of  the  Blood  to  every  part  to  be  nourifh- 
ed  ;  lo  that  every  Point  of  the  Body  muft  be  the 
1  ermination  of  a  Secretory  Dull  thro’  which  a  pro¬ 
per  part  of  the  Blood  is  brought  in  order  to  fup- 
ply  that  part  of  the  Body.  '  • 

NYMPHA,  in  fuch  Infeds  as  undergo  a  Tranf- 
rormation,  is  the  very  firft  change  of  the  Eruca , 
or  of  the  Vermiculus  Prior  or  Maggot  -  or  indeed, 
as  Swammerdam  hath  proved  (in  his  His  Infell. ge¬ 
neral.)  rather  the  growth  and  encreafe  of  the  Eru¬ 
ca  whereby  the  Figures  of  the  fucceeding  Animal 

•S  a? Inning  t0  be  exPrefred  ty  the  explication  of 
its  Members,  which  before  lay  involved  up  in  the 
Eruca  (like  a  Plant  in  its  Seed ; )  fo  that  in  reality 
it  is  only  the  Animal  under  that  imperfeeft  form  is 
called  the  Nympha ,  the  word  being  taken  from  A- 
rifiotle  in  his  Hifl.  Anim.  Lib.  v.  c.  19.  where  he 
ufes  it  for  the  firft  Rudiment  of  an  Infed.  This 
Nympha  is  fometimes  called  Chryfalis,  fometimes 
Aurelia,  and  fometimes  Necyda/us ;  all  which 
Terms  fignifie  the  fame  thing. 
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OThe  Seven  Antiphoncs  or  Alternate  Hymns 
•  of  Seven  Verfes,  Sc.  fung  by  the  Choire 
ip  the  time  of  Advent ,  was  formerly  called  O, 
from  their  beginning  with  fuch  an  Exclamation. 

OATH,  in  the  Law  Senfe,  is  an  Affirmation  or 
Denial  by  any  Chriftian  of  a  thing  lawful  and 
honeft  before  one  or  more  that  have  Authority  to 
give  the  fame  ;  for  the  advancement  of  Truth  and 
Right,  calling  Almighty  God  to  witnefs  that  his 
Teftimony  is  true.  Tis  called  fi omtnme.  ht  Cor¬ 
poral  Oath ,  becaufe  he  toucheth  with  his  Hand 
fome  part  of  the  Holy  Scripture  of  the  New  Tejta- 
ment,  and  moft  ufually  of  the  four  Gofpels 
(whence  the  Phrafe  for  lawffil  Swearing  is  Sacro- 
fanftis  Taftis  Evangeliis.) 

OBEDIENTIA,  was  anciently  ufed  as  a  lerm 
for  Rent  j  but  io  the  Common  Law  'tis  taken  for 
an  Office,  or  for  the  Adminiftration  of  an  Office ; 
and  thereupon  '  .  . 

OBEDIENTI  ALES,  is  ufed  in  the  Provincial 
Conftitutions  for  thofe  that  have  the  Execution  of 
any  Office  under  their  Superiors. 

OBIT,  fignifies  an  Office  for  the  Dead  or  a  Fu¬ 
neral  Solemnity  :  The  Anniverfary  of  any  Perfon  s 
Death  was  alfo  called  an  Obit.  And  in  Religious 
Houfes,  Sc.  they  had  formerly  an 

OBITUARY,  which  was  a  Regifter  or  Calen¬ 
dar  wherein  they  enter’d  the  Obits  or  Obitual 
Days  of  their  Founders  or  Benefactors.  > 

OBLATA;  were  formerly  Gifts  made  (tho 
properly  Offerings’)  to  the  King  by  any  of  his  Sub¬ 
jects  ;  and  were  fo  carefully  taken  notice  of  by 
K.  John  and  Hen.  3.  that  they  were  enter’d  in  the 
Fine  Rolls  under  this  Name  of  Oblata. 

OBLATiE;  were  the  Conlecrated  Wafers  or 
Hofts  diftributed  to  the  Communicants  in  the 
Mafs  or  Sacrament  of  the  Altar  ;  and  fometimes 
the  cuftomary  Treats  in  Religious  Houfes  have 
been  called  by  this  Name  of  Oblata. 

OBLATIONS  of  the  Altar ,  were  Cuftomary 
•Offerings  from  the  Parifhioners  to  their  Prieft, 
which  were  folemnly  laid  upon  the  Altar  ;  of 
which  the  Mafs  or  Sacrament  Offerings  were 
ufually  3  Pence  at  Chrijlmafs ,  2  Pence  at  Eajler, 
and  a  Penny  at  the  two  other  principal  Feafts. 
The  Cuftomary  Dues  alfo  for  Sacramentalia  or 
Chriftian  Offices,  were  comprehended  under  this 
Title ;  and  alfo  all  little  Summs  for  faying  Mafles 
for  the  Souls  of  Perfons  deceafed. 

OBLATIONES  Funerales ,  were  the  Soul  Scent 
or  Offerings  to  expiate  the  Omiffions  or  Defaults 
of  the  Party  deceafed  in  paying  Tythes  or  other 
Ecclefiaftical  Dues  :  At  firft  this  was  an  Oblati¬ 
on  at  the  Funeral,  and  was  often  the  beft  Horfe  of 
the  DefunCt,  led  before  the  Corps,  and  delivered 
at  the  Church-Gate  or  Grave  for  the  ufe  of  the 
Parifh-Prieft. 

To  this  Cuftom  we  owe  the  Original  of  Mor¬ 
tuaries.  If  the  Corps  were  buried  any  where  elfe, 
the  Offerings  were  due  to  the  Parifh-Prieft  where 
the  Parry  died. 

At  the  Burial  of  the  Dead,  it  was  a  Cuftom 
for  the  furviving  Friends  to  offer  liberally  at  the 
Altar,  for  the  pious  ufe  of  the  Prieft,  and  the  good 
eftate  of  the  Soul  departed  ;  and  the  Reliques  of 
Vol.  II, 


this  Surerftitious  Cuftom  <lo  tWl  fcmrnn  m  North 
Wales,  where  at  the  Rails  of  the  Communion 
Table,  there  is  a  Tablet  or  flat  Board  fixed,  to 

receive  the  Money,  which  at  mo  their 

fered  by  the  furviving  Friends,  acc°rding  to  their 

own  Ability  and  that  of  the  Deceale  . 

OBLIGATION,  by  the  Civilians,  is  defined 
to  be  a  Caufe  of  Allion,  and  a  legal  Bond  or  lie 
which  compells  by  A&ion  to  give  or  to  do  ac¬ 
cording  to  the  Homan  Law.  And  they  divide 
Obligations  into  Natural,  Civil  and  Mix  d :  a  Na¬ 
tural  Obligation  is  what  arifes  only  from  meer  na¬ 
tural  Equity ;  and  this  they  diftinguifh  into  £/- 
feStual  and  Ineffettual :  The  former  of  which,  tho 
there  is  not  ground  enough  for  ACtion  by  the  R?" 
man  Law,  yet  may  bar  by  Flea  or  Exception  ;  bu. 
the  latter  hath  no  affiftance  from  any  Pdfitive 
Law,  but  confifts  meerly  in  the  Confcience  or 
Pleafure  of  the  Party.  A  pure  Civil  Obligation 
owes  its  Original  or  Birth  to  the  ftridtnefso  a 
Pofitive  Law,  without  Natural  Equity.  A  Mix  a 
Obligation  is  a  Legal  Bond,  having  its  ftrength 
both  from  Natural  and  Civil  Laws.  , 

OBLIQUE  Force ,  is  that  whole  Line  of  Dire¬ 
ction  is  not  at  Right  Angles  with  the  Body  on 
whom  it  is  impreft.  The  Ratio  which  fuch  an 
Oblique  Force  to  move  a  Body,  bears  to  a  Direct 
or  Perpendicular  Force ,  will  by  this  Diagram  be 
eafily  underftood  to  be  always  as  the  Sine  of  the 
Angle  of  Incidence  is  to  the  Radius.  Let  a  b  be  th@ 
fide  of  any  Body  on 


which  an  Oblique  Force 
falls,  with  the  Direction 
da  -  draw  dc  at  Right 
Angles  to  db,  a  Perpen¬ 
dicular  let  fall  from  d 
to  the  Body  to  be  mo¬ 
ved,  and  make  a  d  the 
Radius  of  a  Circle.  ’Tis 
plain,  that  the  Oblique 
Force  d a,  by  the  Laws 
of  Compofition  and  Re- 
folution  of  Motions  will 
be  refolved  into  the  two 

Forces  d  c  and  db  -  of  which  d c  being  parallel  to' 
a  b,  hath  no  energy  or  force  to  move  that  Body  ; 
and  confequently  d  b  expreftes  all  the  power  of  the 
Stroke  or  Impulfe  upon  the  Body  to  be  moved. 
But  db  is  the  Right  Sine  of  the  Angle  of  Incidence 
dab ;  wherefore  the  Oblique  Force  da,  to  one 
falling  perpendicularly  is  as  the  Sine  of  the  Angle 
of  Incidence  to  Radius.  Q^E.  D 

OBLIQUITY  of  the  Ecliptic 4.  Tis  well 
known  that  the  Plane  of  the  Terreftrial  Equator 
is  inclined  to  that  of  the  Ecliptick  in  an  Angle  of 
23  Degr.  30.  Min.  or  rather  more  accurately 
230.  29'.  And  this  Angle  ( allowing  for  a  very 
fmall  Nutation  of  the  Earth’s  Axis,  which  tho’  ne- 
celfarily  deducible  from  the  Principles  of  the  New* 
tonian  Aftronomy,  need  not  here  be  confidered) 
hath  always  yet  continued  the  fame  ;  As  any  one 
may  find  if  they  will  on  the  two  Solftitial  Days 
obferve  the  Sun’s  Meridian  Altitudes  and  then 
freeing  them  from  Refractions ,  Parallax,  Sc * 
5  E  %  •  fubftradt 
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fubftracft  the  Winter  from  the  Summer  Altitude  3 
for  then  half  the  difference  between  them  will  be 
found  to  be  23°.  29'.  the  Quantity  of  the  Angle 
of  the  Inclination  or  Obliquity  of  the  Ecliptick  to 
the  Plane  of  the  Eq  uator. 

OBOl.US,  cho’  now  taken  to  fignifie  our  Half¬ 
penny,  anciently  fignified  the  half  Noble.  The 
Noble  or  FI  oven  being  called  a  Fenny ,  and  its 
quarter  part  a  Farthing :  And  indeed  in  the  old 
Hiftories  and  Accounts  of  Coin  you  are  to  under- 
ftand  by  the  word  Denarius,  the  whole  Coin ,  be 
it  Angel,  Rjal,  See.  and  by  Obelus  its  half 3  and  by 
Quadrans  its  fourth  part. 

OBSERVAl  ION.  The  Seamen  call  an  Ob- 
fervation  the  taking  the  Sun  or  any  Stars  Meridian 
Altitude,  in  order  thereby  to  find  their  Latitude  3 
and  how  they  do  this  you  will  find  under  that 
word :  And  they  call  finding  the  Latitude  by  the 
name  of  Working  an  Observation. 

OCCIPITO -Frontalis,  is  a  Mufcle  of  the  Skin 
of  the  Occiput  and  Os  Frontalis,  which  is  ufually 
called  Occipitalis  3  it  arifes  flefhy  from  the  Tranf- 
verfe  Line  of  the  Occiput,  oppolite  to  part  of  the 
fuperior  Termination  of  the  Majloid.eus,  and  part 
of  the  beginning  of  the  Trapezius  next  it,  and 
then  tendinous  from  the  reft  of  the  Line  back¬ 
wards,  arifing  after  the  fame  manner  on  the  other 
fide  3  from  thence  it  goes  ftrait  up,  and  foon  be- 
comming  all  Tendinous,  it  covers  the  two  Parie¬ 
tal  Bones,  and  the  OJf a  Squammofa  above  the  Tem¬ 
poral  Mujcles,  its  outer  Edge  being  fattened  to  the 
Os  Jugale  on  each  fide.  This  broad  Tendon  near 
the  Coronal  Suture  grows  flefhy,  and  defeends 
with  ftreight  Fibres  as  low  as  the  Mufculi  Orbicu - 
lares.  It  is  inferred  into  the  Skin  at  the  Eye¬ 
brows  having  fent  down  between  them  a  narrow 
flefhy  Slip  or  Elongation  which  is  continued  over 
the  OJfa  Nafiy  as  far  as  its  Cartilaginous  Parts, 
where  its  Fibres  run  off  on  each  fide,  and  termi¬ 
nate  in  the  Skin  above  the  MuJ cuius  Naji  proprius. 
When  this  Digaftrick  Mufcle,  which  covers  all 
theuper  part  of  the  Scull  like  1  Cap,  ads,  it  pulls 
the  Skin  of  the  Head  backwards,  and  at  the  fame 
time  draws  up  and  wrinkles  that  of  the  Forehead, 
and  is  antagonized  by  the  Corrugator. 

OCCUPANCY,  in  the  Civil  Law,  is  the  pof- 
feffion  of  fuch  things  as  at  prefent  belong  to  no 
private  Perfon,  but  however  are  capable  to  be 
made  fo  3  as  by  feizing  or  taking  of  Spoils  in  War, 
of  things  wild  by  nature,  as  Birds  and  Beafts  for 
Game,  Sue.  or  by  finding  things  before  undifeo- 
vered,  or  truly  loft,  or  loft  by  their  proper  Ow¬ 
ners. 

OCCUPIERS  of  Walling,  are  certain  annual 
Officers  in  the  Chefhire  Salt-works'  who  fee  right 
done  between  Lord  and  Tenant  and  all  perfons 
concerned  j  they  appoint  alfo  how  many  Houfes 
fhall  work  at  a  time,  &c.  and  order  a  Cryer  to 
proclaim  the  time  of  kindling  the  Fires,  ©V.  See 
Salt. 

OCEAN,  is  the  vaft  .Collection  or  Union  of 
all  the  Seas  which  compafs  round  the  whole  Earth, 
and  in  which  the  two  great  Continents  of  Europe, 
Afia,  and  Africa  on  one  fide  of  the  Northern,  and 
Southern  Ame <  tea  on  the  other,  are  but  like  two 
large  Iflands.  This  great  and  univerfal  Ocean,  is 
fometimes  by  Geographers  divided  into  3  parts  3 
as  1.  The  Atlantic^,  And  European  Ocean,  lying  be¬ 
tween  part  of  Europe,  Africa  and  America.  2.  The 
Indian  Ocean,  lying  between  Africa,  the  E.  Indian 
Inlands  and  New  Holland.  3.  The  great  South  Sea 


Which  Iies  betwe“  the  Phi. 

the  W  HarUSA  Cxhwn  Jnfan  and  New  Holland  0n 
Ihe  Weft,  and  the  Coaitof  America  on  the  Eaft 

Sometimes  alfo  with  regard  to  Europe  thev  call 
that  the  Hyperborean  Ocean  which  i  i  r  •  Ca 
the  North/  and  that  whfch  enclofoff 
Weft,  the  mjlcrn  Ocean.  That  Sea  which  In 
Clofes  AS, a  on  the  North  and  Eaft  is  often 

e  Tartarean,  and  fometitnes  the  ChineCe  n~ 
and  on  the  South  Afia  is  bounded  by  three  Seal 
Which  are  called  the  Indian,  PerfJ and  “ 

°CUA  /1fot.heSreac&aon  the  Eaft  of  Africa  i8 
ca  ed  the  Oriental  Ocean,  as  is  alfo  that  vaft  Sea 
which  enclofes  America  on  the  Eaft 

.  OCTAVES,  in  old  Englilh  the  W,,  were 
eight  Days  after  any  eminent  Feftival ;  and  fuch 

OCTO  Tales.  See  Tales. 

■  ODIO  and  Atia,  was  an  old  Writ  mentioned 
m  the  Statute  of  mjlminjler  ,.  and  made  3  E  7 
cap  I  I.  It  was  directed  to  the  Sheriff,  to  enquire 

dnrr'fM  C,°mmitted  t0  IWon  for  a  fufpi- 
cior,  of  Murder  be  committed  on  juft  Caufe,  or 

only  upon  Malice  :  if  the  latter  were  the  Caufe 

then  another  Writ  came  to  the  Sheriff  to  Bail  him! 

ur  now  this  courfe  is  taken  away  by  28  E  2 
cap.  9.  1  1 

OECONOMICUS,  was  formerly  ufed  for  the 

xecutor  of  a  laft  Will  and  Tcftamenr,  as  the  Per- 

iTrhtSectfed's  GCoCc°drry  "  ^ 

PekIofSiV^RfiUMl’-P°rmer!y  was  ufed  for  a 

rhfn  f  fine  Llnen’  co  receive  and  wap 
Church  Ob  aU0nS  °r  °CCafional  °ffe™g  ^  any 

OGEE,  Ogive  and  as  it  is  often  written  0-— . 
lsfa  {°n  of  Moulding  in  Architecture,  con- 
fiftmg  of  a  Round  and  a  Hollow.  Vitruvius  makes 
n  two  quarter  Circles.  Scampi  and  feme  other* 
make  the  Arches  flatter.  ’Tis  almoft  in  the  form 
of  an  S,  and  is  the  fame  with  what  Vitruvius  calls 
Lima.  Cima  reverfa  is  an  O —  G —  with  the 
H°!|ow  downwards,  as  fome  define  it. 

wh/TlTnw  LrS’  are,/°  calIed  booaufemade 

tu  ^  •  'u'ZCp  7aS  r.he{e  / z*  e‘  at  Oleron,; an 
Ifland  m  the  Bay  of  Aquitam  in  France)  they  have 
refpetft  to  Maritime  Affairs. 

OPACITY.  Sir  If.  Nevttcn,  Options,  Book,  id 
thews  that  the  Opacity  of  all  Bodies  arifeth  from 
the  multitude  of  Refletftions  caufed  in  their  Inter¬ 
nal  Parts .  And  he  fliews  alfo,  that  between  the 
parts  of  the  Opake  and  coloured  Bodies  there  are 
many  Spaces  either  empty  or  repleniflied  with 
Mediums  of  other  Denfities  3  and  he  fhews  the 
true,  or  principal  caufe  of  Opacity  to  be  this  dif- 

connnuity  of  their  Barts  j  becaufe  fome  Opake 
Bodies  become  tranfparent  by  filling  their  Pores 
with  any  ^ubfiance  of  equal  or  almoft  equal  den- 
ie*r  Barts.  Thus  Paper  dipp’d  in  Water 
or  Oil,  the  Oculus  Mundi  Stone  fteep’d  in  Water, 
Linnen  Cloth  oil  d  or  varniflied,  and  many  other 
Subftances  foaked  in  fuch  Liquors  as  will  in¬ 
timately  pervade  their  little  Pores  become  by 
that  means  more  tranfparent  than  otherwife  3  as 
on  the  contrary,  the  moft  tranfparent  Subftances 
may,  by  evacuating  their  Pores  or  feparating  their 
Parts,  be  render’d  fufficiently  Opake  3  as  Salts  or 
wet  Paper,  or  the  Oculus  Mundi  Stone  by  being 
dried,  Horn  by  being  ferap’d,  GlaCs  by  being  pou- 
der’d  or  flaw’d,  Water  by  being  form’d  into  fmall 

Bubbles, 
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Bubbles,  either  alone  in  the  form  of  Froth,  or  by 
lhakiog  it  together  with  Oil  of  Turpentine,  or 
fome  other  convenient  Liquor  with  which  it  will 
not  perfectly  incorporate. 

But  however  to  render  Bodies  Opake  and  co¬ 
loured,  their  Interftices  inuft  not  be  lefs  than  of 
fome  definite  bignefs ;  for  the  moll:  Opacous  Bodies 
that  are,  if  their  Parts  be  fubtilly  divided  (as  when 
Metals  are  diffolved  in  Acid  Menftruums)  become 
perfectly  tranfparent.  And  on  this  ground  it  ap¬ 
pears,  why  Water,  Glafs,  Salt,  and  fome  Stones 
are  Tranfparent,  for  they  arc  as  full  of  Pores  and 
Interfaces  as  the  Bodies  are ;  but  yet  their  Parts 
at>d  Interftices  are  too  fmall  to  caufe  Reflections 
in  their  common  Surfaces  :  Wherefore  white  Me¬ 
tals  become  Opake  not  from  their  Denfity  alone, 
but  from  their  Parts  being  of  fuch  a  bignefs  as  fits 
them  to  refleCt  the  White  of  the  firft  order.  And 
as  he  fhews,  that  the  White  of  the  firft  Order  is 
the  ftrongeft  which  can  be  made  by  Plates  of 
tranfparent  Subfiances,  fo  it  ought  to  be  ftronger 
in  the  Denfer  Subftances  of  Metals  than  in  the 
rarer  ones  of  Air,  Water  and  Glals.  And  he  thinks 
that  Metallick  Subftances  of  fuch  a  thicknefs  as 
may  fit  them  to  refleCt  the  White  of  the  firft  Or¬ 
der.  may  by  reafon  of  their  great  Denfity  refleCt 
all  the  Light  incident  upon  them,  and  fo  be  as  O- 
fake  and  Splendent  as  ’tis  pofiible  for  any  Body  to 
be.  See  Colours .  . 

OPENING  of  the  Trenches ;  is  the  firft  break¬ 
ing  Ground  of  the  Befiegers,  in  order  to  carry  on 
their  Attacks  againft  the  Town.  The  difference 
between  this  and  carrying  on  the  Trenches  is,  that 
this  is  only  the  beginning  of  the  Trench  :  It  is  be¬ 
gun  by  a  fmall  Fofs  or  Ditch  which  the  Pioneers 
make  in  the  Night  on  their  Knees ;  ufually  about 
a  Musket-fhot  from  the  place,  but  if  there  be  no 
hollow  nor  rifing  Ground  to  favour  them,  they  be¬ 
gin  farther  off.  This  fmall  Fofs  is  afterwards  en¬ 
larged  by  the  next  Pioneers  which  come  behind 
the  firft ;  and  fo  ’tis  dug  deeper  by  degrees  till  it 
be  about  12  Foot  broad  and  5  Foot  deep.  The 
Earth  that  is  dug  out  is  thrown  up  as  they  go  a- 
long,  and  ferves  for  a  Parapet  to  fave  them  from 
the  Fire  of  the  Town.  The  place  where  the 
Trenches  are  open’d  is  called  the  End  of  the 
french. 

OPPOSITE  Seiiions.  If  a  Cone  be  cut  by  a 
Plane  thro’  its  Vertex,  and  afterwards  by  a  fecond 
Plane  parallel  to  the  former,  this  latter  Plane  pro¬ 
duced  thro’  the  oppofite  Cone,  will  there  make  the 
Oppofite  SeCtions.  See  ConickSeiiions. 

OPTICK  Pyramid ,  is  made  by  Rays  coming 
from  the  leveral  Angles  of  the  Superficial  Bafe  of 

any  ObjeCt,  and  united  in 
a  Point  in  the  Eye  of  the 
Spectator.  Thus  if  A  B  C 
D  E  be  the  Bafe  of  the  Eye 
in  O,  the  Optick  Pyramid 
is  O  A  B  C  D  E  O.  And 
when  the  Bafe  is  a  Right 
Line,  as  fuppole  A  E  or 
C  D ,  then  the  Triangle 
O  A  E  or  O  C  D  is  called 
the  . 

OPTICK  Triangle ,  as 
the  Angle  A  O  E  or  C  O  D, 
is  called  the  Optick^  Angle. 

OPTICKS,  taken  properly  and  limply,  is  that 
Science  which  teaches  the  Properties  of  DireCt  Vi- 
fion  j  but  in  a  larger  Senfe  it  may  comprehend 
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the  whole  DoCtrine  of  Light  and  Colours,  and  all 
the  Phenomena. of  vihblc  ObjcOls.  In  this  large 
Senfe  our  Incomparable  Sir  if  Newton  calls  his 
Book  of  Light  and  Colours,  Opticas ;  and  from 
thence  the  following  brief  Introduction  to  this 
Science  is  taken. 

DEFINITIONS , 

D  E  F  1  N.  X 

By  the  Bays  of  Eight  I  underfland  its  is  aft  P.tr(st 
and  thofe  as  well  Succejfve  in  the  fame  Lines  as  Con ** 
temporary  in  feveral  Lines.  For  it  is  manifeft  that 
Light  confifts  of  Parts  both  Succeffive  and  Con¬ 
temporary  ;  becaufe  in  the  fame  place  you  may1 
ftop  that  which  comes  one  Moment,  and  let  pals 
that  which  comes  prefently  after  5  and  in  the  fame 
time  you  may  ftop  it  in  any  one  place,  and  let  it 
pafs  in  any  other.  For  that  part  of  Light  which 
is  ftopt  cannot  be  the  fame  with  that  which  is  let 
pafs.  The  leaft  Light,  or  part  of  Light,  which 
may  be  ftopt  alone  without  the  reft  of  the  Light*, 
or  propgated  alone,  or  do  or  fuffer  any  thing  a- 
lone,  which  the  reft  of  the  Light  doth  not  or  fuf«* 
fers  not,  I  call  a  Ray  of  Light. 

DEFIN.  II. 

Be f tangibility  of  the  Bays  of  Light ,  is  their  Dif- 
prfif-s, ,«  tn  bp.  ref  railed  or  turned  out  of  their  Way  in 
faffing  out  of  one  transparent  Body ,  or  Medium  into 
another.  And  a  greater  or  lefs  Bpfrangibility  of 
Bays ,  is  their  Difpofition  to  he  turned  more  or  lefs 
out  of  their  Way  in  like  Incidences  on  the  fame  Aide- 
dium.  Mathematicians  ufually  confider  the  Rays 
of  Light  to  be  Lines  reaching  from  the  luminous 
Body  to  the  Body  illuminated,  and  the  refraCtion 
of  thofe  Rays  to  be  the  bending  or  breaking  of 
thofe  Lines  in  their  palling  out  of  one  Medium  in¬ 
to  another.  And  thus  may  Rays  and  RefraCtions 
be  confidered,  if  Light  be  propagated  in  an  inftant. 
But  by  an  Argument  taken  from  the  ^Equations  of 
the  times  of  the  Eclipfes  of  Jupiter  s  Satellites  ir 
feems  that  Light  is  propagated  in  time,  {pending 
in  its  paffage  from  the  Sun  to  us  about  Seven  Mi¬ 
nutes  of  time  :  And  therefore  I  have  chofen  to  de¬ 
fine  Rays  and  RefraCtions  in  fuch  general  terms  as 
may  agree  to  Light  in  both  cafes. 

DEFIN.  III. 

Inflexibility  of  flays,  *s  their  Difpofition  to  he 
turned  back,  into  the  fame  Medium  from  any  other 
Medium  upon  whofie  Surface  they  fall.  And  flays 
are  more  or  lefs  reflexible,  which  are  turned  hack, 
more  or  lefs  eafi/y.  As  if  Light  pafs  out  of  Glafs 
into  Air,  and  by  being  inclined  more  and  more  to 
the  common  Surface  of  the  Glafs  and  Air,  begins 
at  length  to  be  totally  reflected  by  that  Surface  5 
thofe  forts  of  Rays  which  at  like  Incidences  are  re¬ 
flected  moft  copioufly,  or  by  inclining  the  Rays 
begin  fooneft  to  be  totally  reflected,  are  moft  re= 
flexible. 

DEFIN.  IV. 

The  Angle  of  Incidence ,  is  that  Angle  which  the 
Line  deferibed  by  the  incident  Bay  contains  with  the 
Perpendicular  to  the  ref  citing  or  ref -ailing  Surface 
at  the  Point  of  Incidence ; 
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defin.  V. 

The  Angle  of  Reflexion  or  Ref  raft  ion,  is  the  Angle 
which  the  Line  deferibed  by  the  reflefted  or  refrafted 
Ray  contained  with  the  Perpendicular  to  the  reflect¬ 
ing  or  refrafting  Surface  at  the  Point  of  Incidence. 

defin.  VI. 

The  Sines  of  Incidence,  Reflexion,  and  Refraftion, 
are  the  Sines  of  the  Angles  of  Incidence ,  Reflexion , 
and  Refraftion. 

DEFIN.  VII. 

The  Light  vohofe  Rays  are  all  alike  Refrangible ,  I 
call  Simple ,  Homogeneal  and  Similar ;  and  that 
whofe  Rays  are  fome  more  Refrangible  than  others ,  1 1 
call  Compound,  Heterogeneal  and  Difflmilar.  The 
former  Light  I  call  Homogeneal,  not  becaufe  I 
would  affirm  it  fo  in  all  refpefts ;  but  becaufe  the 
Rays  which  agree  in  Refrangibility,  agree  at  leaft 
in  all  thofe  their  other  Properties,  Which  I  confi- 
der  in  the  following  Difcourfe. 

DEFIN.  VIII. 

The  Colours  of  Homogeneal  Lights,  I  call  Prima¬ 
ry,  Homogeneal  and  Simple  *  and  thofe  of  Heteroge¬ 
neal  Lights ,  Heterogeneal  and  Compound.  For  rhefe 
are  always  compounded  of  the  Colours  of  Homo¬ 
geneal  Lights  ;  as  will  appear  in  the  following 
Difcourfe. 

AXIOMS. 

A  X.  I. 

The  Angles  of  Incidence,  Reflexion ,  and  Refrafti- 
»n,  lie  in  one  and  the  fame  Plane. 

A  X.  II. 

The  Angle  of  Reflexion  is  equal  to  the  Angle  of 
Incidence. 

A  X.  III. 

If  the  refrafted  Ray  be  returned  direftly  lack.  t0 
the  Point  of  Incidence,  it  foall  be  refrafted  into  the 
Line  before  deferibed  by  the  incident  Ray. 

A  X.  IV. 


of  the  red  Light  is  to  the  Sine  of  its  Refraftion  as 
4  to  3  •  If  out  of  Air  into  Glafs,  the  Sines  are  as 
1 7  to  ii  .  In  Light  of  other  Colours  the  Sines 
have  other  Proportions :  but  the  difference  is  fo 
little  that  it  need  feldom  be  confidered  “ 


Refraftion  out  of  the  rarer  Medium  into  the  den - 
fer ,  is  made  towards  the  Perpendicular  ,  that  is,  fo 
that  the  Angle  of  Refraftion  be  lefs  than  the  Angle 
of  Incidence. 

A  X.  V. 

The  Sine  of  Incidence,  is  either  accurately  or  very 
nearly  in  a  given  Ratio  to  the  Sine  of  Refraftion. 

Whence  if  that  Proportion  be  known  in  any  one 
Inclination  of  the  incident  Ray,  ’tis  known  in  all 
the  Inclinations,  and  thereby  the  Refraftion  in  all 
cafes  of  Incidence  on  the  fame  refrafting  Body 
may  be  determined.  Thus  if  the  Refraftion  be 
made  out  of  Air  into  Water,  the  Sine  of  Incidence 


Suppofe  therefore,  that  R  S  reprefents  the  Sur¬ 
face  of  ftagnating  Water,  and  C  is  the  point  of  In¬ 
cidence  in  which  any  Ray  coming  in  the  Air  from 
A  in  the  Line  A  C  is  reflefted  or  refrafted,  and  I' 
would  know  whether  this  Ray  fhould  go  after  Re¬ 
flexion  or  Refraftion  :  I  ereft  upon  the  Surface  of 
the  Water  from  the  point  of  Incidence  the  Perpen¬ 
dicular  C  P  and  produce  it  downwards  to  (L  and 
conclude  by  the  firft  Axiom,  that  the  Ray  after 
Reflexion  and  Refraftion,  fha  11  be  found  fome- 
where  in  the  Plane  of  the  Angle  of  Incidence 
A  CP  produced.  I  Jet  fall  therefore  upon  the 
Perpendicular  CP  the  Sine  of  Incidence  AD, 
and  if  the  reflefted  Ray  be  defired,  I  produce  AD 
to  B,  fo  that  D  B  be  equal  to  A  D,  and  draw  C  B. 
For  this  Line  C  B  fhall  be  the  reflefted  Ray;  the 
Angle  of  Reftexion  B  C  P  and  its  Sine  B  D  being 
equal  to  the  Angle  and  Sine  of  Incidence,  as  they 
ought  to  be  by  the  fecond  Axiom.  But  if  the  re¬ 
frafted  Ray  be  defired,  I  produce  A  D  to  H,  fo 
that  D  H  may  be  to  A  D  as  the  Sine  of  Refrafti¬ 
on  to  the  Sine  of  Incidence,  that  is,  as  3  to  4  ;  and 
about  the  Center  C  and  in  the  Plane  A  C  P  with 
the  Radius  C  A  deferibing  a  Circle  ABE  I  draw 
parallel  to  the  Perpendicular  C  P  Q.,  the  Line 
H  E  cutting  the  circumference  in  E,  and  ioyning 
C  E,  this  Line  C  E  fhall  be  the  Line  of  the  re¬ 
frafted  Ray.  For  if  E  F  be  let  fall  perpendicu¬ 
larly  on  the  Line  P  Q.,  this  Line  E  F  fhall  be  the 
Sine  of  Refraftion  of  the  Ray  C  E,  the  Angle  of 
Refraftion  being  ECQ^;  and  this  Sine  E F  is  e- 
qual  to  D  H,  and  confequently  in  proportion  to 
the  Sine  of  Incidence  A  D  as  3  to  4. 

In  like  manner,  if  there  be  a  Prifm  of  Glafs 
(that  is,  a  Glafs  bounded  with  two  equal  and  Pa¬ 
rallel  Triangular  Ends,  and  three  plane  and  well 
pdlifhed  Sides,  which  meet  in  three  Parallel  Li n<j$ 
running  from  the  three  Angles  of  the  one  End, 
to  the  three  Angles  of  the  other  End)  and  if  the 
Refraftion  of  the  Light  in  pafling  crols  this  Prifm 
be  defired  : 


Let 
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Lee  ACB  reprefent  a  Plane  cutting  this  Prifm 
tranfverfly  to  its  three  Parallel  Lines  or  Edges 


there  where  the  Light  pafleth  through  it,  and  let 
D  E  be  the  Ray  incident  upon  the  firft  fide  of  the 
Prifm  AC  where  the  Light  goes  into  the  Glafs  ; 
And  by  putting  the  Proportion  of  the  Sine  of  In¬ 
cidence  to  the  Sine  of  Refraction- as  17  to  n  find 
E  F  the  firft  refraded  Ray.  Then  taking  this 
Ray  for  the  Incident  Ray  upon  the  fecond  fide  of 
the  Glafs  B  C  where  the  Light  goes  out,  find  the 
next  refraded  Ray  F  G  by  putting  the  Proportion 
of  the  Sine  of  Incidence  to  the  Sine  of  Retraction 
as  11  to  17.  For  if  the  Sine  of  Incidence  out  of 
Air  into  Glafs  be  to  the  Sine  of  Refradion  as  17 
to  1 1,  the  Sine  of  Incidence  out  of  Glafs  into  Air 
muft  on  the  contrary  be  to  the  Sine  of  Refradion 
as  11  to  17,  by  the  third.  Axiom. 


Much  after  the  fame  manner,  if  A  G  B  D  re¬ 
prefent  a  Glafs  fpherically  Convex  on  both  fides 
fufually  called  Lens,  fuch  as  is  a  Burning-glafs,  or  1 
Spedacle-glafs,  or  an  Objed-glafs  of  a  Telefcope) 
$nd  it  be  required  to  know  how  Light  falling  up¬ 
on  it  from  any  lucid  point  Q.  fhall  be  refraded, 
let  QM  reprefent  a  Ray  falling  upon  any  point 
M  of  its  firft  fpherical  Surface  ACB,  and  by  e- 
reding  a  Perpendicular  to  the  Glafs  at  the  point 
M,  find  the  firft  refraded  Ray  M  N  by  the  Pro¬ 
portion  of  the  Sines  17  to  1 1.  Let  that  Ray  in 
going  out  of  the  Glafs  be  incident  upon  N,  and 
then  find  the  fecond  refraded  Ray  N  7  by  the 
Proportion  of  the  Sines  1 1  to  17.  And  after  the 
fame  manner  may  the  Refradion  be  found  when 
the  Lens  is  Convex  on  one  fide  and  Plane  or  Con¬ 
cave  on  the  other,  or  Concave  on  both  Sides. 


A  X-  VI. 

9  * 

Homogeneal  J{ays  which  flow  from  feveral  Points 
of  any  Object,  and  fall  almofi  Perpendicularly  on  any 
reflecting  or  ref  railing  Plane  or  Spherical  Surface, 
fhall  afterwards  diverge  from  fo  many  other  Points , 
or  be  Parallel  to  fo  many  other  Lines ,  or  converge 
to  fo  many  other  Points,  either  accurately  or  with¬ 
out  any  fenflble  Error.  And  the  fame  thing  will 
happen ,  if  the  I{ays  be  reflected  or  refracted  fuc- 
cejjively  by  two  or  three  or  more  Plane  or  Spherical 
Surfaces • 

The  Point  from  which  Rays  diverge  or  to  which 
they  converge  may  be  called  their  Focus.  And  the 
Focus  of  the  incident  Rays  being  given,  that  of 
the  refleded  or  refraded  ones  may  be  found  by 
finding  the  Refradion  of  any  two  Rays,  as  above  , 
or  more  readily  thus. 


nrs: 


Caf.  1.  Let  A  CB 
be  a  refleding  or  re-  ' 

frading  Plane,  and  Q 
the  Focus  of  the  inci¬ 
dent  Rays,  and  'Qy  G 
a-  perpendicular  to  that 
Plane.  And  if  this 
Perpendicular  be  pro¬ 
duced  to  q,  fo  that  q  C  be  Equal  co  QC,  the 
Point  q  fhall  be  the  Focus  of  the  refleded  Rays, 
Or  if  q  C  be  taken  on  the  fame  fide  of  the  Plane 
with  Q.C  and  in  Proportion  to  Q.C  #as  the  Sine 
of  Incidence -to  the  Sine  of  Refradion’  the  point 
q  fhall  be  the  Focus  of  the  refraded  Rays. 


— f — H- 
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Caf.  2.  Let  ACB  be  the  refleding  Surface  of 
any  Sphere  whofe  Center  is  E.  Bifed  any  Ra¬ 
dius  thereof  (fuppofe  E  C)  in  T,  and  if  in  thac 
Radius  on  the  fame  fide  the  Point  T  you  take  the 
Points  d  and  q,  fo  that  TQ,  TE,  and  T^  be 
continual*  Proportionals,  and  the  Point  Q.  be  the 
Focus  of  the  Incident  Rays,  the  Point  q  fhall  be 
the  Focus  of  the  refleded  ones,  „  ,  - 
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"cr*  Cafe  3.  Let  B  C  B  be  the  re¬ 

fracting  Surface  of  any  Sphere 
whofe  Center  is  E.  In  any  Radius 
I  thereof  E  C  produced  both  ways 

take  E  T  and  C  t  feverally  in  fuch 
' '  **  Proportion  to  that  Radius  as  the  lef- 
ler  of  the  Sines  of  Incidence  and 
1  Refraction  hath  to  the  difference 

j  of  thofe  Sines.  And  then  if  in  the 

"  '"■'vSk  fame  Line  you  find  any  two  Points 
pq  Q  and  q,  fo  that  T  Q.  be  to  E  T 
-  as  E  t  to  t  q,  taking  t  q  the  con- 

!  trary  way  from  t  which  T  Q  li- 

eth  from  T,  and  if  the  Point  Q 
be  the  Focus  of  any  incident  Rays, 

,  the  Point  q  fhall  be  the  Focus  of 

the  refraCted  ones. 

And  by  the  fame  means  the  Fo¬ 
cus  of  the  Rays  after  two  or  more 
Reflexions  or  RefraCtions  may  be 
found. 

id 
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the  refradcd  Rays  without  any  fenfible  Error 
provided  the  Point  Q.  be  not  fo  remote  -from 
the  Axis,  nor  the  Lens  fo  broad  as  to  make  any 
of  the  Rays  fall  too  Obliquely  on  the  refrading 
outfaces.  & 


And  by  the  like  Operations  may  the  reflecting 
or  refracting  Surfaces  be  found  when  the  two  Foci 
are  given,  and  thereby  a  Lens  be  formed,  whidh 
fhall  make  the  Rays  flow  towards  or  from  what 
place  you  pleafe. 


So  then  the  meaning  of  this  Axiom  is,  that  if 
Rays  fall  upon  any  Flane  or  Spherical  Surface  or 
Lens,  and  before  their  Incidence  flow  from  or  to¬ 
wards  any  Point  Q,  they  /hall  after  Reflexion  or 
RefraCtion  flow  from  or  towards  the  Point  q  found 
by  the  foregoing  Rules.  And  if  the  incident  Rays 
flow  from  or  towards  feveral  Points  Q,  the  re¬ 
flected  or  refraCted  Rays  /hall  flow  from  or  to¬ 
wards  fo  many  other  Points  q  found  by  the  fame 
Rules.  Whether  the  reflected  and  refraCted  Rays 
flow  from  or  towards  the  Point  q  is  eafily  known 
by  the  fituation  of  that  Point.  For  if  that  Point 
be  on  the  fame  fide  of  the  reflecting  or  refraCting 
Surface  or  Lens  with  the  Point  Q.,  and  the  inci¬ 
dent  Rays  flow  from  the  Point  Q,  the  reflected 
flow  towards  the  Point  q  and  the  refraCted  from 
it  5  and  if  the  incident  Rays  flow  towards  Q,  the 
reflected  flow  from  q ,  and  the  refraCted  towards 
it.  And  the  contrary  happens  when  q  is  on  the 
other  fide  of  that  Surface. 


AX.  VII. 


Where -ever  the  Rgiys  which  come  from  all  the 
Points  of  any  Objeft  meet  again  in  fo  many  Points 
after  they  have  been  made  to  converge  by  Reflexion 
or  Ref  raft  ion,  there  they  will  make  a  Pifture  of  the 
Objeft  upon  any  white  Body  on  which  they  fall . 


Caf.  Let  A  C  B  D  be  a- 
ny  refraCting  Lens,  fpberically 
Convex  or  Concave  or  Plane 
on  either  fide,  and  let  C  D  be 
its  Axis  ( that  is  the  Line 
which  cuts  both  its  Surfaces 
perpendicularly ,  and  pa/Tes 
through  the  Centers  of  the 
Spheres,)  and  in  this  Axis  let 
F  and  /  be  the  Foci  of  the  re- 
pq  fraCted  Rays  found  as  above, 
when  the  incident  Rays  on 
both  fides  the  Lens  are  parallel 
to  the  fame  Axis ;  and  upon 
the  Diameter  F  /  bifeCted  in  E, 
deferibe  a  Circle.  Suppofe 
now  that  any  Point  Q.  be  the 
Focus  of  any  incident  Rays. 
Draw  Q.E  catting  the  faid 
Circle  in  T  and  t ,  and  therein 
take  t  q  in  fuch  proportion  to 
t  E  as  t  E  or  T  E  hath  to  T  Q. 
Let  tq  lie  the  contrary  way 
from  t  which  T  Q.  doth  from 
T,  and  q  fhall  be  the  Focus  of 


f 


# 


So  if  P  R  reprefent  any  Objed  without  Doors, 
and  A  B  be  a  Lens  placed  at  a  hole  in  the  Win- 
dow-fhut  of  a  dark  Chamber,  whereby  the  Rays 
that  come  from  any  Point  Q  of  that  Objcd  are 
made  to  converge  and  meet  again  in  the  Point  q ; 
and  if  a  Sheet  of  white  Paper  be  held  at  q  for  the’ 


Light  there  to  fall  upon  it:  thePidureof  that 
Objed  P  R  will  appear  upon  the  Paper  in  its  pro¬ 
per  Shape  a  nd  Colours.  For  as  the  Light  which 
comes  from  .the  Point  Q.  goes  ro  the  Point  q ,  fo 
the  Light  wl^ch  comes  from  other  Points  P  and  R 
of  the  Objcd,  will  go  to  fo  many  other  corre- 

fpondenc 
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fpondent  Points p  and  r  (as  is  manifeft  by  the  fixth 
Axiom  5)  To  that  every  Point  of  the  Objed  {hall 
illuminate  a  correfpondent  Point  of  the  Pidure, 
and  thereby  make  a  Pidure  like  the  Objed  in 
Shape  and  Colour,  this  only  excepted  that  the 
Pidure  (hall  be  inverted.  And  this  is  the  reaion 
of  that  Vulgar  Experiment  of  calling  the  Species 
of  Objeds  from  abroad  upon  a  Wall  or  Sheet  of 
white  Paper  in  a  dark  Room. 


P< 
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In  like  manner  when  a  Man  views  any  Objed 
PQ,R,  the  Light  which  comes  from  the  feveral 
Points  of  the  Objed  is  fo  refraded  by  the  tranlpa- 
rent  skins  and  humours  of  the  Eye,  ("that  is,  by 
the  outward  Coat  E  F  G  called  the  Tunica  Cornea , 
and  by  the  cryftalline  humour  A  B  which  is  be¬ 
yond  the  Pupil  mk.)  as  to  converge  and  meet  a- 
gain  at  To  many  Points  in  the  bottom  of  the  Eye, 
and  there  to  paint  the  Pidure  of  the  Objed  upon 
that  Skin  (called  the  Tunica  Retina)  with  which 
the  bottom  of  the  Eye  is  covered.  For  Anato- 
mifts  when  they  have  taken  off  from  the  bottom 
of  the  Eye  that  outward  and  moft  thick  Coat  cal¬ 
led  the  Dura  Mater,  can  then  fee  through  the  chin- 
Vol.  II. 


net  Coats  the  Pidures  of  Objeds  lively  painted 
thereon.  And  thele  Pidures  propagated  by  Moti¬ 
on  along  the  Fibres  of  the  Optick  Nerves  into  the 
Brain,  are  the  caufe  of  Viflon.  For  accordingly 
as  thefe  Pidures  are  perfed  or  impeded,  the  Ob¬ 
jed  is  feen  pcrfedly  or  imperfedly.  If  the  Eye 
be  tinged  with  any  Colour  (as.  in  the  Difeale  ol  the 
Jaundice)  fo  as  to  tinge  the  Pidures  in  the  bottom 
of  the  Eye  with  that  Colour,  then  all  Objeds  ap¬ 
pear  tinged  with  the  fame  Colour.  If  the  FIu- 
mours  of  the  Eye  by  old  Age  decay,  fo  as  by 
lhrinking  to  make  the  Cornea  and  Coat  of  the  Cry- 
Jialline  Humour  grow  flatter  than  before,  the  Light 
will  not  be  refraded  enough,  and  for  want  ot  a 
fufficient  Refradion  will  not.  converge  to  the  bot¬ 
tom  of  the  Eye  but  to  fome  place  beyond  it,  and 
by  confequence  paint  in  the  bottom  of  the  Eye  a 
confufed  Pidure,  and  according  to  the  indiftind- 
nefs  of  this  Pidtire  the  Objed  will  appear  confu¬ 
fed.  This  is  the  reafon  of  the  decay  of  Sight  in 
old  Men,  and  {hews  why  their  Sight  is  mended 
by  Spedacles.  For  thole  Convex-glafles  fupply 
the  defed  of  plumpnefs  in  the  Eye,  and  by  en- 
creafing  the  Refradion  make  the  Rays  converge 
fooner  fo  as  to  convene  diftindly  at  the  bottom 
of  the  Eye  if  the  Glafs  have  a  due  degree  of  Con¬ 
vexity.  And  the  contrary  happens  in  {hort-fight- 
ed  Men  whofe  Eyes  are  too  plump.  For  the  Re¬ 
fradion  being  now  too  great,  the  Rays  converge 
and  convene  in  the  Eyes  before  they  come  at  the 
bottom ;  and  therefore  the  Pidure  made  in  the 
bottom  and  the  Vifion  cauled  thereby  will  not  be 
diftind,  unlefs  the  Objed  be  brought  fo  near  the 
Eye  as  that  the  place  where  the  converging  Rays 
convene  may  be  removed  to  the  bottom,  or  that 
the  plumpnefs  of  the  Eye  be  taken  off  and  the  Re- 
fradions  diminiftied  by  a  Concave-glafs  of 'a  due 
degree  of  Concavity  5  or  laftly,  that  by  Age  the 
Eye  grow  flatter  till  it  come  to  a  due  Figure  :  For 
{hort-fighted  Men  fee  remote  Objeds  bell  in  Old 
Age,  ahd  therefore  they  are  accounted  to  have  the 
moft  lafting  Eyes. 

A  X;  VIII. 

An  Obj  eft  feen  by  Reflexion  or  Ref  raft  ion,  appears 
in  that  place  from  whence  the  Rays  after  their  laft 
Reflexion  or  Refraftion  diverge  in  falling  on  the 
Speftatofs  Eye. 


if  the  Objed  A  be  feen  by  Reflexion  of  a  Look- 
ing-glafs  m  n ,  it  {hall  appear,  not  in  its  proper 
place  A,  but  behind  the  Glafs  at  a ,  from  whence 
any  Rays  A  B,  AC,  AD,  which  flow  from  one 
and  the  fame  Point  of  the  Objed,  do  after  their 
5  G  Reflexion 
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Reflexion  made  in  the  Points  B,  C,  D,  diverge  in 
going  from  the  Glafs  to  E,  F,  G,  where  they  are 
incident  on  the  Spectators  Eyes.  For  thefe  Rays 
do  make  the  fame  Picture  in  the  bottom  of  the 
Eyes  as  if  they  had  come  from  the  ObjeCt  really 
placed  at  a  without  the  interpofition  of  the  Look- 
ing-glafs ;  and  all  Vifion  is  made  according  to  the 
place  and  fhape  of  that  Picture. 


In  like  manner  the  ObjeCt  D  feen  through  a 
Prifm  appears  not  in  its  proper  place  D,  but  is 
thence  tranflated  to  fome  other  place  d  fituated  in 
the  laft  refraCted  Ray  F  G  drawn  backward  from 
F  to  d. 


And  fo  the  ObjeCt  Q.  feen  through  the  Lens 
A  B,  appears  at  the  place  q  from  whence  the  Rays 
diverge  in  palling  from  the  Lens  to  the  Eye.  Now 
it  is  to  be  noted,  that  the  Image  of  the  ObjeCt  at  q 
is  fo  much  bigger  or  lefler  than  the  ObjeCt  it  felf 
at  Q.,  as  the  diftance  of  the  Image  at  q  from  the 
Lens  A  B  is  bigger  or  lefs  than  the  diftance  of  the 
ObjeCt  at  Q  from  the  fame  Lens.  And  if  the  Ob¬ 
jeCt  be  feen  through  two  or  more  fuch  Convex  or 
Concave-glaffes,  every  Glafs  {hall  make  a  new 
Image,  and  the  ObjeCt  fhall  appear  in  the  place 
and  of  the  bignefs  of  the  laft  Image.  Which  con- 
fideration  unfolds  the  Theory  of  Microfcopes  and 
Telefcopes.  For  that  Theory  confifts  in  almoft 
nothing  elfe  but  the  defcribing  fuch  Glades  as 
fhall  make  the  laft  Image  of  any  ObjeCt  as  diftinCt 
and  large  and  luminous  as  it  can  conveniently  be 
made. 

I  have  now  given  in  Axioms  and  their  Explica¬ 
tions  the  fumm  of  what  hath  hitherto  been  treated 
of  in  Opticks.  For  what  hath  been  generally  a- 
greed  on  I  content  my  felf  to  alfume  under  the 
notion  of  Principles,  in  order  to  what  I  have  fur¬ 
ther  to  write.  And  this  may  fuffice  for  an  Intro¬ 
duction  to  Readers  of  quick  Wit  and  good  Un- 
derftanding  not  yet  verfed  in  Opticks. 
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A  °f  Oioptricks,  by  mil.  Molineux ,  Efa- 

F.  R^S.  4 to. 

Catoptrics  (3  Dioptric#  Elementa.  Per  D  Gre 
gorium,  M.  D.  Oxon.  1695.  8  vo. 

Alha%eni'(3  Vitellionis  Optica.  Fcl. 

Aguillonii  Optica.  Antv.  16 13.  Fol. 

V  Optique  (3  Catoptrique  du  Fere  Mcrjenncs  a 

Paris.  1651.  /  -  ' 

Chrijl.  Scbeineri  Optica.  Lond.,  1652. 

Jacobi  Gregorii  Optica.  Lond.]. 1663. 

Joan  Baptifi.  Porta  de  Refrafttine  Optices.  1  5 

Mr  .Leibniz  his  one  Univerfal  Principle  of  Op. 
ticks  in  API.  Erud.  Lipf.  Jun.16%1. 

OPTION  j  when  a  new  Suffragan  Bifhop  is 
Confecrated,  the  Archbifhop  of  the  Province,  by 

Pre£°Sative>  claims  Collation  of 
the  firft  vacant  Benefice  or  Dignity  in  that  See 
acceding  as  he  fhall  choofe  /which  choke  is 
therefore  called  the  Archbifhop’ s  Option 

°RA  or0^inthe  Time  oft  he  Saxons,  ac- 
cording  to  Sir  IL.  Spelman  figmfied  an  Ounce,  and 

p\th’ that  “  w?s  a!f°a  Piece  of  Money,  in  value 
16  Pence ;  and  the  judicious  Author  of  the  Chro. 
mcon.  Pliofilm,  concludes,  that  when  we  find 
mention  made  of  12  Or*  in  a  Pound,  then  the 
Ora  is  20  Pence;  and  whenever  there  is  faid  to 
be  1 5  Or#  in  a  Pound,  then  the  Ora  is  16  Pence 
in  which  he  agrees  with  Mr.  Somner. 

ORANDO  pro  liege  &  Regno ;  was  a  Writ 
formerly  (before  there  was  any  Colled  purpofelv 
appointed,)  requiring  the  Bilhops  and  Clergy  to 
pray  for  the  Peace  and  good  Government  of  the 
Realm,  and  for  a  good  underftanding  between  the 
King  and  his  Parliament. 

ORBIT.  The  Orbits  of  the  Planets  are  nor  all 
in  the  fame  Plane  with  the  Ecliprick  or  the  Earths 
Orbit  round  the  Sun  ;  but  varioufiy  inclined  to  it 
and  to  one  another  at  different  Angles  :  But  the 
Plane  of  the  Ecliprick  interfe&s  the"  Plane  of  the 
Orbit  of  every  Planet  in  a  Right  Line,  which  paf- 
fes  thro  the  Sun.  The  Quantities  of  the  Inclinati¬ 
ons  of  the  Planes  of  the  Orbits  of  the  Primary  Pla¬ 
nets  to  that  of  the  Ecliprick  are  as  follows.  That 
of  Saturn  is  an  Angle  of  2  Degr.  4,  that  of  Jupiter 
is  an  Angle  of  1  Degr*  20  Alin.  That  of  Mars  is 
almoft  2  Degr.  Venus  is  a  little  more  than  3  Degr. 
20'.  and  that  of  Mercury  is  a  little  more  than  7 
Degr. 

ORDEAL,  was  the  old  Judicial  Cuftotn  of  pro¬ 
ving  the  Guilt  or  attefting  the  Innocence  of  Parties 
accufed  ;  chiefly  by  Water  or  hot  Iron.  This  Or- 
deal  was  /imply  called  Judicium  in  oppofition  to 
Bellum ,  which  was  Duel  or  Combat  Fight,  the 
other  cuftomary  Purgation.  Neither  of  thefe  Tri¬ 
als  were  taken  away  by  William  the  Conquerour , 
as  Sir  W.  Temple  a/Tercs.  Ordeal  might  be  under¬ 
gone  by  Servants  or  Deputies  in  the  Cauie  and 
Name  of  their  Maftcrs  ;  efpccially  of  thofe  Lords 
who  were  Bifliops  and  Eccleliaftical  Men.  Dr. 

Rennets 


OVA 


O  Y  E 


Rennet's  Glojfary  at  the  End  of  his  Parochial  An - 

tiquities . 

ORDINANCE  of  the  Foreft,  is  a  Statute  made 
about  Foreft  Caufes  in  the  thirty  fourty  \  ear  of 
Edw.  I.  See  AJfi^e. 

ORDINATE  Figures  (in  Geometry,)  are  the 
lame  with  Regular  ones ;  that  is,  they  are  Equila¬ 
teral  and  Equiangular. 

ORDONANCE,  in  Painting  or  Sculpture,  is 
the  juft  and  elegant  Compofition  of  the  whole 
Piece  by  a  proper,  natural  and  agreeable  difpofi- 
tion  of  the  Figures,  fo  as  to  anfwer  the  Defign  of 

the  Hiftory.  . 

ORGANICAL  Defcription  of  Curves ,  is  the 
Method  of  Defcribing  them  on  a  Plain  by  the  Re¬ 
gular  Motion  of  a  Point.  See  fome  excellent  fiioit 
Theorems  for  this  invented  by  Sir  If.  Nevoton  un¬ 
der  the  word  Curves.  r 

ORIGINALIA,  is  the  Term  for  Records  o* 
Tranfcripts  lent  out  of  the  Chancery  into  the  Lord 

Treafurer* s  Remembrancers  Office  in  the  Exche¬ 
quer:  Thefe  are  diftinguilhed  from  Record, 
which  lignifie  the  Judgments  and  Pleadings  in  Suits 
try’d  before  the  Barons  of  that  Court. 

OS  TINEiE,  fo  fome  Anatomifts  call  the  En¬ 
trance  into  the  Cavity  of,  or  the  Mouth  of  the  Ma¬ 
trix ,  where  it  joins  the  upper  End  of  the  Vagina, 
and  makes  a  little  Protuberance  in  the  form  of 

^OVARIA :  The  Ovaria  in  Women  are  about 
half  as  big  as  the  Tefticles  in  Men  $  their  Surface 
is  Imooth  and  equal  in  Virgins,  but  in  Women  of 
Years  unequal  and  wrinkled.  They  are  covered 
with  a  proper  Membrane,  which  fticks  clofe  to 
their  Subftance,  and  with  another  common  from 
the  Peritoneum,  which  covers  alio  the  Spermatick 
Veflels.  The  Subftance  of  the  Ovaria  is  compofed 
of  Fibres  and  Membranes,  which  leave  little  Spa¬ 


ces  in  which  there  are  feveral  imall  Veficles, 
round,  full  of  Water,  and  winch  when  boiled  har¬ 
den  like  the  Whites  of  Eggs ;  they  have  each  of 
them  two  proper  Membranes,  on  which  there  are 
|  feveral  fmall  Twigs  of  Veins,  Arreries  and  Nerves, 

|  Thefe  Velicles  are  called  Eggs.  The  Ovaria  have 
Nerves  alfo  from  the  Intercoftals,  and  Lympha- 
'  ticks  which  difcharge  themlelves  into  the  common 

Receptacle  of  the  Chyle. 

j  OVOLO  or  Echinus ,  in  Architecture,  is  apart 
of  the  Ornaments  or  Mouldings  of  the  Corinlh  of 
a  Pillar  $  which  in  the  Tufcan  and  Dorick  Orders 
I  is  turned  like  a  Scima  or  Cymatium ,  and  is  fubfti- 
!  tuted  for  the  fupporc  of  the  Corona  ;  in  the  Dor i chi 
1  Order  it  tifually  hath  a  flender  Regula  above  it, 
and  in  the  Corinthian  both  above  and  below  t00j 
where  it  is  likewife  carved  and  adorned  with  a 
broad  Welt  like  a  Plinth. 

OUSTER  la  main ,  in  a  legal  Senfe,  denotes  a 
Judgment  given  for  him  that  fued  or  traveled  a 
Monftrans  le  Droit  5  and  is  indeed  a  delivery  out 
of  the  Kings  Hands ;  for  when  it  appeareth  on 
the  matter  difcuffed,  that  the  King  hath  no  Right 
or  Title  to  the  thing  feized,  then  Judgment  Ihall 
be  given  in  the  Chancery,  that  the  Kings  Hand 
be  amoved ,  and  thereon  an  Amoveas  Manum  or 
Oufter  la  main  fhall  be  awarded  to  the  Efcheator  3 
Which  is  as  much  as  if  Judgment  were  given  that 
he  ffiould  have  his  Land  again.  Now,  all  Ward- 
ffiips,  Liveries,  Primier  Seifins,  and  Oufter  la  mains 
are  taken  away  by  12,  Car.  2.  c.  24. 

OUTFANGETHEF,  was  a  Privilege  granted 
to  fome  Lords  of  Mannors,  from  the  Crown,  to 
try  Foreigners  or  Strangers  apprehended  for  Theft 
within  their  own  Fee. 

O  YES,  is  a  Corruption  from  the  French  Oye%  £ 
hear  ye!  being  the  form  ufed  by  our  Criers  in 
Courts,  to  make  Proclamation  of  any  thing. 
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PACK  of  Wool,  is  a  determinate  Quantity  of  17 
Stone  and  two  Pound  Weight,  being  a  com¬ 
mon  Horfe  Load. 

PACTUM  Commijforium,  in  the  Civil-Law,  is 
an  Agreement  between  Buyer  and  Seller,  but  on 
this  condition,  that  if  the  Price  con  traded  for  be 
not  paid  before  a  certain  Day,  that  then  the  Bar¬ 
gain  Ihall  be  void. 

PAINTING.  Books  treating  of  this  Art  and 
of  the  Eminent  Artifts  are  as  followeth. 

An  Idea  of  the  Perfection  of  Painting :  Originally 
written  in  French  by  Rowland  Treart,  Sieur  de 
Cambray,  and  rendred  Englifh  by  J.  Evelyn, 
Efq ;  F.  R.  S.  Lond.  1668.  8 vo. 

A  General  Idea  of  the  Art  of  Painting,  and  a  Re¬ 
lation  of  7  Conferences  held  at  Paris  in  the  Ac- 
cademy  Royal  for  the  improvements  of  the  Arts 
of  Painting  and  Sculpture. 

Optique  de  Portraiture  (3  Peinture,  contenant  la 
PerfpeBive  Speculate  (3  Pratique  Accomplic. 
&c.  per  Gregoire  Huret  de  /’  Academ.  Roy  ale  de 
Peinture  £3  Sculptute ,  d  Paris .  1 670,  Fol. 

Vol  II. 

, 


J Entretiens  fur  les  vies  (3  fur  les  Ouvrages  des  plus 
Excellent  Peintres  Anciens  (3  Modern  per 
Felibien . 

VALATO-Salpingaus,  a  Mufcle  of  the  Tuba 
Euftachyana.  See  Mufculus  Tuba  Novus , 

P A L  AT O-S taphilinus,  is  a  Mufcle  of  the  Vvula 
ariling  flelhy  from  the  middle  of  the  Os  Palati , 
near  its  jundure  with  its  fellow  ot  the  other  fide, 
and  running  ftrait  forwards,  it  is  inferred  near 
the  extremity  of  their  duplicated  glandulous  Mem¬ 
brane  called  the  Gargareon  t  Its  ufe  is  to  pull  it  for¬ 
wards  and  downwards.  Dr.  Dowglas *  Myogr. 
Comp.  SpeCi 

PALLIFICATION ,  in  Architedure ,  is  the 
Pitting  the  Ground-work,  or  ftrengthening  it  with 
Piles  or  Timber  driven  into  the  Ground,  when 
they  build  upon  a  Moift  or  Marfhy  Soil.  Builders 
Ditlionaryi 

PALLISADES  turning i  are  an  Invention  of 
Mr.  Coehornes ,  for  in  order  to  preferve  the  Paili- 
fades  of  the  Parapet  from  the  Befiegers  Shot , he 
orders  them  fo,  that  as  many  of  them  as  ftand  in 
the  length  of  a  Rod,  or  in  about  10  Fo^c,  turn  up 
5  G  2  *nd 


PAR 


PAR 


^0rwtn  ^e  a  Trap;  fo  that  they  are  not  in 
light  or  the  Enemy,  but  only  juft  when  they  bring 
on  their  Attack ;  and  yet  are  always  ready  to  do 
the  proper  fervice  of  Pallifades. 

PALLS,  Pallia,  were  Veflures  made  of  Lambs 
Wool  (25  H.  8.  20.)  about  8  Fingers  broad,  and 
with  two  Labells  hanging  down  before  and  be¬ 
hind  :  Thefe  the  Pope  gives  or  fends  to  Archbi- 
Ihops  and  Metropolitans,  who  wear  them  a- 
bout  their  Necks  at  the  Altar  above  their  Orna¬ 
ments.  We  retain  fomething  of  the  Figure  of  it, 
in  what  the  Heralds  call  a  Crofs  Pall. 

PANEL  ;  fome  fay  is  a  little  part  of  any  thing ; 
others,  as  Spelman ,  fay  it  fignifies  a  Schedule  or 
little  Page ;  which  feems  trueft,  for  hence  comes 
our  Law  word  to  Empannel  a  Jury,  i.  e.  to 
write  the  Names  in  a  Pannel  or  Schedule  of  fuch 
Jurors  as  the  Sheriff  returns  to  pafs  upon  any 
Trial. 

PANNAGE ,  Pannagium ;  fignified  formerly 
both  the  running  and  feeding  of  Hogs  within  a 
Foreft,  and  alio  the  Price  that  was  paid  for  their 
fo  running,  Pannagium  Liberum ,  or  Free  Pan - 
wage,  was  a  liberty  of  free  running  for  Swine 
within  the  Limits  of  fuch  Forefts  or  Woods ; 
and  was  fometimes  a  Privilege  granted  to  fome 
private  Perfons,  and  to  feveral  Religious  Houfes. 
If  this  Pannage  were  not  duely  paid,  there  was 
a  ProcepS'  from  the  Exchequer  and  a  Dijlraint  by 
the  Sheriff  The  Title  of  Pannage  was  fometimes 
alienated  from  the  Parifli  Prieft  to  the  Appropria- 
Dr.  T^ennet  s  Paroch.  Antiq, 
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the  Curve  being 


y  (  OT)  .  and  the  Equation  of 


?*=yy 


the  Fluxion  (pxz=zyy 
and  dividinS  all  by  rffzzx.  and  fubftitutjng 

biftead  of  x,  in  the  Quantity  T,  you 

will  find  that  ~j  =  is  alfo  equal  to  OT.  Then 

fubftituting  j>x  inftead  of  yy,  you  will  have  HP 

Z  2f T0  T:  T.hac.  is’  in  the  common  Parabola, 
The  Subtangent  is  always  =  to  twice  the  Abfciffa. 

N.  E.  In  any  Parabola  if  the  Parameter  be  fup- 
poled  =  1.  and  m  be  the  Index  of  the  Power  of  y 
and  a  pofitive  Number,  whole  or  broken,  then 

will  j"=x\  exprefs  the  Nature  of  all  Parabolas. 


tors.  - v - - 2. 

PAPILLA  Pyramidales,  are  the  Extremities  of 
all  the  Nerves  of  the  Skin;  and  ferve  more  imme¬ 
diately  for  the  Senfe  of  Feeling  and  Touching  5  a- 
bout  them  there  is  a  Web  of  Nerves  and  other 
Veflels  all  covered  with  a  Mucous  Subftance  to 
moiften  them  and  keep  them  in  good  order.  Un¬ 
der  thefe  Papillx  Pyramidales  lie  the  Glandules  Mi- 
liares ,  which  fee.  See  alfo  the  word  Skin. 

PAR,  in  exchange  of  Money,  is  a  certain 
Number  of  Pieces  of  the  Coin  of  one  Country, 
which  contain  in  them  an  equal  quantity  of  Silver 
to  that  in  another  Number  of  Pieces  of  the  Coin 
of  another  Country,  v.  g.  Suppofe  36  Shillings 
of  Holland  to  have  juft  as  much  Silver  in  them  as 
20  Shillings  Englifh ;  then  Bills  of  Exchange 
drawn  from  England  to  Holland  at  the  rate  of 
36  Shillings  Dutch  for  each  Pound  Sterling  is  ac¬ 
cording  to  Par, 

PARABOLA.  To  draw  a  Tangent  to  the  Pa¬ 
rabola  in  a  Point  affign’d. 


The  Subtangent  TO  in  the  Parabola  being  e- 

Tia Vt0  H  D  ^  °—(yy)=px  .  by  reafon  of 

the  fimilar  Triangles  Mo  T  and  MO  OT 

(  zx)  .  y  :  :  y  .  ffL  =0  and  then  putting 
for^r  its  equal  px,  it  will  be  q  Q  or*=0£j 


Let  the  Point  afligned  be 
M,  and  the  Parameter=/>. 

Then  the  Equation  ex- 
preffing  the  nature  of  the 

Curve  is 


which  gives  you  a  very  remarkable  property  of  the 
common  ParaMa  •  vh.  That  the  SuLornul,  as 
the  Line  O  fi.  is  called,  is  always  equal  to  half  the 

iij  Quantity.  ^  AX‘S’  and  confc,3ucntly  *  ftand- 

Wherefore  ’tis  a  very  ready  way  to  draw  a 
Tangent  to  the  Parabola,  to  fet  off  half  t  from  O 
the  Foot  of  any  Ordinate  downwards  in  the  Axis 
and  from  draw  M  and  to  it  at  RighJ 

qufted  ’  f°r  th3C  mal1  be  the  TanSent  re- 

Spiral.  See  Helicoid  Parabola. 
PARABOLOIDS,  are  Paraboliform  Curves  in 
Geometry  ;  whofe  Ordinates  are  fuppofed  to  be 
in  a  Subtriplicate,  Subquadruplicate,  &c.  Ratio  of 
tj^ejr  re^*Pe^ve  ■dbfcijje£-i  and  puttings  for  the 
Abfciffa,  y  for  the  Ordinate,  and  p  for  the  Parame- 
ter,  the  Equation  for  the  Cubical  Paraboloid  will  be 


px~yy 

Suppofe  the  Tangent 
found  and  all  things  drawn 
as  in  the  Figure, 

.Tis  required  to  deter¬ 
mine  the  Subtangent  T  O  ; 
now  the  As  m  Af  and 
MOT  being  fimilar,  let 
the  former  be  noted  with 
its  proper  Fluxionary  Let¬ 
ters,  and  then  this  Proporti¬ 
on  will  arife ; 


ppx==ff  In  the  Biquadratical  Paraboloid,  the 

Cube  of  the  Parameter  into  the  Abfciffa  is  equal  to 
the  Biquadrate  of  the  Ordinate  ;  that  is,  p 3 x=y* : 
and  fo  of  other  Paraboloids  ad  infinitum. 

But  there  is  alfo  another  Species  of  the  Parabo¬ 
loids;  v.  gr.  1.  Suppofe  the  Parameter  multiply’d 
into  the  Square  of  the  Abfciffa  to  be  equal  to  the 
Cube  of  the  Ordinate ;  that  is,  pxxz=y\  Then  the 
Curve  is  called  a  Semicubical  Paraboloid.  And, 

2.  When  px3—y\  then  ’tis  called  a  Semi-biqua- 
dratical  Paraboloid. 

PARACENTRICK  Motion  of  Impetus,  is  a 
Term  in  the  New  Aftronomy,  for  fo  much  as  the 
Revolving  Planet  approaches  nearer  to,  or  recedes 
farther  from  the  Sun  or  Centre  of  Attradion. 


Thus 


PAR 


PAR 


Thus  if  a  Planet  in  A 
move  to  B,  then  is  S  B — 
~S  A=b  B,  the  Paracen- 
trick  Motion  of  that  Pla¬ 
net.  Hayes ,  p.  293. 

PARACENTRIC  K 

Sollicitation  of  Gravity  or 
Levity  (which  is  all  one 
with  the  Vis  Centripeta) 
is  in  Aftronomy  exprefled 
by  the  Line  A  L  drawn 
from  the  Point  A  parallel 
to  the  Ray  S  B  (infinitely 
near  S  A)  until  it  interfed 
the  Tangent  B  L. 

PARADIGRAMMATICE,  is  the  Art  of  making 
all  iorts  of  Figures  in  Plaifter.  The  Artifts  in  this 
are  called  Gypjochi. 

PARALLAX,  in  the  Leipfick  Ads  for  October , 
1685,  there  is  an  account  of  the  Cajfinian  Method 
of  finding  the  Parallaxes  and  Diftances  of  the  Pla¬ 
nets  from  the  Earth :  pradifed  at  Home  by  the  Ab¬ 
bot  Fran.  Blanchinus . 

PARALLAX  Diurnal ,  of  the  Sun.  How  to 
find  it  fee  under  Sun  in  this  Vol. 

PARALLEL  Sailing ,  in  Navigation,  is  failing 
under  a  Parallel  of  Latitude  :  of  this  there  are  but 
3  Cafes.  1.  Given  Departure  and  Diftance.  Re¬ 
quired  Latitude. 

The  Canon  is.  As  DifF.  of  Longitude  to  Rad  : : 
fo  is  Diftance,  to  Co- fine  of  the  Latitude. 

2.  Given  DifF.  of  Longitude  between  two  pla¬ 
ces  under  the  fame  Parallel;  required  their  Di¬ 
ftance. 

The  Canon  is.  As  Rad.  to  DifF.  Longitude  :  :  fo 
is  Co-fine  of  Lat.  to  Diftance. 

3*  Having  the  Diftance  between  two  places  in 
the  fame  Latitude,  required  their  Difference  of 
Longitude. 

The  Canon  is,  As  the  Co-fine  of  Lat.  to  Di¬ 
ftance  : :  fo  is  Rad.  to  DifF.  Longitude. 

PARASTiE,  in  Architedure,  are  the  fame  with 
Pilajlers ;  the  Italians  call  them  Membretti. 

VAKCEL-makers,  are  two  Officers  in  the  Ex¬ 
chequer  that  make  the  parcels  of  the  Efcheators 
Accompts,  wherein  they  charge  them  with  every 
thing  they  have  levied  for  the  Queen’s  ufe  within 
the  time  of  their  Office,  and  deliver  the  fame  to 
one  of  their  Auditors  of  the  Court,  to  make  an 
Accompt  with  the  Efcheator  thereof.  See  the  Pra- 
Bice  of  the  Exchequer,  p.  99. 

PARCELLING,  of  the  Seam  of  a  Ship,  is  af¬ 
ter  it  is  caulked,  to  lay  over  it  a  narrow  piece  of 
Canvas,  and  then  pouring  on  it  hot  Pitch  and 
Tar. 

PARGETING  or  Purging,  is  the  Workmens 
word  for  Plaiftering  of  Walls. 

PARHELII  and  Parhelia,  or  fuch  Phenomena 
as  we  call  Mocl^Suns,  are  the  Reprefentations  of 
the  Face  or  Figure  of  the  ‘ True-Sun ,  by  way  of  Re¬ 
flexion  in  the  Clouds. 

PARLIAMENT,  comes  from  Purler,  to  fpeak, 
and  Afent,  Mind,  in  Fr.  And  the  Writ  which 
fummons  our  Parliament  runs,  adConfulendum,  See. 
de  arduis  Eegni  Negotiis.  And  therefore  fignifies  a 
folemn  Conference  of  all  the  Eftates  of  the  King¬ 
dom,  fummoned  together  by  the  King  or  Queen’s 


Authority  to  treat  of  the  weighty  Affairs  of  the 
Realm.  The  Ancient  Britains  feem  to  have  had 
no  fuch  Affemblies ;  but  that  the  Sa  xons  had 
fomething  like  it  appears  from  King  bias  Laws* 
who  flourifh’d  An.  712.  FV.  the  Conqueror  divided 
the  Land  amongft  his  Followers,  in  fuch  manner, 
that  every  one  fhould  hold  of  him  m  Capitc  3  and 
thefe  diftributed  part  thereof  among  their  Friends 
and  Servants  ;  who  for  the  fame  owed  them  Suit 
and  Service  in  their  Courts..  The  chief  of  thefe 
were  called  Barons,  who  rhnce  every  Year  affem- 
bled  at  the  King’s  Court,  vi%.  at  Chrijimas,  Ea - 
Jier  and  FVhitfontide  3  and  then  the  King  was  wont 
to  come  amongft  them  in  his  Royal  Robes  and 
with  his  Crown  on  his  Head,  to  confult  about  the 
Publick  Affairs  of  the  Kingdom.  But  fome  fay 
this  Ancient  Cuftom  was  changed  by  H.\.  who 
in  the  16th  Year  of  his  Reign,  fummoned  the 
Commons  to  the  great  Council  at  Salisbury.  Cow¬ 
ell's  Interpreter. 

PARODICAL  Degrees  in  an  Equation  in  Alge* 
bra,  are  the  feveral  Regular  Terms  in  a  Quadra- 
tick,  Cubick,  Biquadratick  Equation,  &c.  the  In¬ 
dexes  of  whofe  Powers  afeend  or  defeend  orderly 
in  an  Arithmetical  Progreifion,  as  ZyOQm-fZjr—S 
is  a  Cubick  Equation  where  no  Term  is  wanting  ; 
but  having  all  its  Parodicl^He grees,  the  Indexes  of 
the  Terms  regularly  defeending  thus,  3,  2,  r,  o. 

PARTICLES,  are  the  very  fmall  parts  of  which 
any  Natural  Body  is  fuppofed  to  be  compounded; 
and  thefe  are  often  called  the  Confiituent  or  Compo¬ 
nent  Particles  of  any  Natural  Body.  That  thefe  are 
almoft  infinitely  fmall ,  the  continual  Effluvia 
which  fome  Bodies  do  continually  emit,  and 
this  without  any  fenfible  diminution  of  their 
Bulk  or  Weight,  as  well  as  fome  other  Experi¬ 
ments  and  Oblervations  do  plainly  fhew.  But  how¬ 
to  make  any  Conjecture  at  the  feveral  Sizes  of 
thefe  Component  Particles  of  Bodies,  whether  they 
are  all  equal  in  Bulk,  or  which  are  greater  and 
how  much  they  are  fo,  than  others,  is  what  Phi- 
lofophers  have  hardly  yet  had  Data  or  Difcoveries 
enough  to  determine.  But  the  wonderful  Sir  If 
Newton  in  his  excellent  Book  of  Qptickj,  hath  o- 
pened  a  Door  into  this  new  World,  and  hath 
given  fome  very  good  Rules  whereby  to  guefs  at 
the  Bignefs  of  the  Component  Parts  of  Natural 
Bodies.  For  he  having  fliewn  in  Prop,  5.  Bool^20- 
Part  3.  That  the  tranlparent  parts  of  all  Bodies 
do  moft  probably  exhibit  the  fame  Colours  with 
thin  Plates  of  Glafs  or  thin  Bubbles  of  Water,  and 
on  the  fame  grounds  3  provided  they  are  of  the 
fame  thicknefs  and  of  the  fame  denfity  with  them. 
And  fince  their  Parts  feem  for  the  moft  part  to 
have  the  fame  denfity  with  Water  or  Glafs,  as  by 
many  Circumftances  ’tis  obvious  to  colled.  To 
determine  the  Sizes  of  thofe  Parts,  you  need  only 
have  rccourfe  to  the  Tables  in  the  aforelaid  Book 
for  this  purpofe,  in  which  the  thicknefs  of  Water 
or  Glafs  exhibiting  any  Colour  is  exprefs’d.  Thus 
if  it  be  defired  to  know  the  Diameter  of  a  Cor- 
pufcle,  which  being  of  equal  denfity  with  Glafs, 
mall  reflect  Green  of  the  3d  order  (as  he  diftin- 
guifhes  it)  by  looking  into  the  Table,  you  will 

find  that  the  Number  1 6-f  fliews  it  to  be  qfooooo 

parts  of  an  Inch.  In  the  general  he  proves  alfo, 
that  the  Parts  of  Bodies  on  which  their  Colours  depend 
are  denfer  than  the  Medium,  which  pervades  their 

Interfaces.  Prop.  6.  B.  2.  part  3. 
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He  (hews  alfo  at  the  end  of  his  Latin  Optickj, 
That  the  Component  Particles  of  all  Bodies  mutt 
be  bard  or  folid,  or  elfe  Fluid  Bodies  could  not 
congeal ;  which  ’tis  certain  that  TVater,  Oyl,  Vine¬ 
gar ,  and  Spirit  or  Oyl  of  Vitriol  will  do  by  Cold  * 
Qiiickfilver  by  the  Fumes  of  Lead ;  Spirit  of  Nitre 
and  Quickfilver  together  by  diffolving  the  Mer 
cury  and  then  evaporating  the  Flegni :  Spirit  o: 
Wine,  or  Urine,  by  firft  well  dephlegmating 
them,  and  then  mixing  them  together;  and  the 
Spirit  of  Vrine  and 'of  Salt,  by  fubliming  them 
together  to  make  Sal  Armoniacl^ .  Nay,  the  very 
Particles  or  Rays  of  Light  feem  to  be  bard  Bodies, 
otherwife  they  could  not  in  their  different  Sides 
have  different  Properties ,  as  he  hath  (hewn 
that  they  have  (fee  Light.)  Hardnefs  therefore 
ought  to  be  accounted  as  the  Property  of  all  Am¬ 
ple  Matter  in  the  Univerfe;  for  all  Bodies  which 
we  know,  are  either  hard,  or  may  be  made  fo 
And  if  there  are  many  hard  Bodies,  as  we  know 
is  the  cafe  of  moft,  that  have  Pores  interfperfed,  or 
Meatus  placed  between  their  Particles  ;  thofe  Par¬ 
ticles  themfelves  that  are  devoid  of  any  fuch  Va¬ 
cuities  muft  needs  be  much  harder. 

’Tis  probable  that  the  mojl  fmall  Particles  of 
Matter  do  attraCt  one  another  and  adhere  toge¬ 
ther  with  the  greateft  force ;  and  that  thefe  may 
combine  into  larger  Particles,  whofe  attracting 
force  is  weaker:  and  many  of  thefe  latter  cohering 
together  may  form  yet  greater  Particles  of  Bodies, 
whofe  attracting  force  (hall  be  yet  weaker.  And 
fo  on  by  a  continual  feries ,  ’till  you  come  to  the 
greateft  of  thofe  Particles,  on  which  the  Chymical 
Operations,  and  the  Colours  of  Bodies  depend  (fee 
Attraction  and  Colour)  and  thefe  cohering  into 
Mafles  may  form  Bodies  of  fufficient  magnitude 
to  become  perceptible  by  Senfe. 

It  hath  been  dilcovered  of  late  by  the  wonderful 
Sir  Ifaac  Newton,  Mr.  J.  KjH  of  Oxon,  and  fuch 
others  as  have  proceeded  on  his  Principles :  T hat 
there  »  a  Power  in  Nature,  by  which  each  Particle  of 
Matter  attrads  every  other  Particle  with  a  Force 
that  increafeth  in  a  greater  proportion  than  "That  by 
which  the  Squares  of  the  Difiance  decreafe ;  viz.  in  a 
Reciprocal  Triplicate  or  Quadruplicate  Ratio  of  the 
Difiances :  For,  were  it  not  fo,  the  attraction  of 
thefe  fmall  Particles  would  not  be  much  greater  at 
the  Point  of  Contali,  than  at  fome  determinate  di- 
ftance  from  it ;  as  is  evident  in  the  cafe  of  the  Gra¬ 
vity  of  greater  Bodies,  whofe  power  of  attraction 
is  only  reciprocally  as  the  Square  of  the  Diftance  ; 
for  we  find  that  Bodies  are  of  the  fame  weight, 
when  at  the  Earth’s  Surface,  or  when  at  ioo  Feet 
diftance.  But  when  a  little  Salt  is  diflfolved  in  a 
large  quantity  of  Water,  there  is  no  attraction  of 
the  Particles  towards  one  another,  till  by  evapo¬ 
rating  part  of  the  Water,  they  are  brought  within 
a  due  diftance ;  and  then  they  prefently  run  to¬ 
wards  one  another,  unite,  and  form  Chryftals, 
whofe  Parts  have  a  ftrong  Cohefion.  (See  Attracti¬ 
on  in  this  Vol.) 

’Tis  plain  alfo,  that  the  Attractive  Force  in  thefe 
Particles  is  (caeteris  paribus)  proportionable  to  their 
Solidity ;  for  it  muft  be  compounded  of  the  Summs 
of  all  the  Parts  of  each  Particle,  and  thole  Parts 
will  be  moft  numerous  in  fuch  Particles  as  are  moft 
folid  •;  i.e.  in  fuch  as  have  feweft  and  leaft  Pores 
or  Interlaces  between  their  Parts.  For  Particles 
or  Corpufcles  may  be  fo  compounded,  that  the 
moft  folid  and  compaCt  Particles  may  conftitute 
the  lighted  Corpufcle :  That  is,  if  the  interfperfed 


Vacuities  between  the  Particles  of  Matter  be  large, 
lo  that  few  of  them  may  be  diffufed  thro’  a  large 
bpace.And  fuch  a  Corpufcle,  tho’  confifting  of  Parts 
endued  with  a  ftrong  attractive  power,  may  yet  be 
fpeeifically  lighter  than  another,  which  may  con- 
fift  of  Particles  not  fo  folid  ;  but  yet  much  clofer 
put  together. 

And  becaufe  this  Natural  Philofophy  of  Panicles 
is  of  the  greateft  ufe  to  be  fully  underftood,  1  (hall 
here  give  you  {from  Dr.  Keil’s  Book,  of  Animal  Se¬ 
cretion,  &c.)  fome  further  Propofitions  about  this 
matter.  I  fay  then.  That  if  any  Particles  of  Matter 
attract  each  other  with  a  Force  that  is  in  a  Tripli¬ 
cate  or  yet  greater  Reciprocal  Proportion  of  their  Di¬ 
fiances  :  The  force  by  which  a  Corpufcle  is  drawn  to 
a  Body,  made  up  of  fuch  Attractive  Particles,  is  in¬ 
finitely  greater  at  the  ContaCi ,  or  extreamly  nearer 
it,  than  at  any  determined  difiance  from  it. 

Suppofe  the  Sphere  AHB  compofed  of  Particles 
that  attraCt  any  Particle,  as  P,  with  a  force  reci¬ 


procally  proportional  to  the  Cubes  of  their  Di- 
ftances.  Draw  the  Tangent  P  N,  and  from  Hlet 
fall  the  Perpendicular  H  I:  BifleCt  P  J  in  L,  and 
raile  the  Perpendiculars  l  L,  A  a,  S  s,  Bb  ♦  and 
make  S  sz=:S  I.  Then  with  the  Alymptores  L  i?„ 
L  l  thro’ s  deferibe  the  Hyperbola  b  s  a;  and  then 

the  Area  a  A  B  b — fl  lASxSD,  will  reprefent 
the  Attraction  of  the  Corpufcle  P  by  Prop.  8x.  of 
Sir  If. Newtons  Princip.  But  when  the  Corpufcle 
P  comes  to  touch  the  Sphere  in  A,  then  the  Points 
P,  L,  A,  I  and  H  will  all  coincide;  and  A  a  be¬ 
comes  the  Afymptote  of  the  Hyperbola,  and  the 
Area  aABb  becomes  infinite  ;  and  the  ReCtangle 
lASxSI  being  finite,  the  Area  aABb — lASxSI, 
will  be  infinite ;  and  confequently  the  force  by 
which  the  Corpufcle  P  is  attracted  by  the  Sphere, 
when  it  touches  it  in  A,  will  be  likewife  infi¬ 


nite. 
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If  the  Sphere  confifts  of  Particles  that  attract 
in  a  quadruplicate  Proportion  of  their  Diftances 
reciprocally,  the  Force  by  which  a  Corpufcle 

will  be  drawn  to  the  Sphere  will  be  p^p 7. 

But  when  the  Corpufcle  comes  to  touch  the  Sphere, 
P I  becomes  =0,  and  confequently  whatever  is 
divided  by  it  becomes  infinite,  and  therefore  the 
attradive  Force  at  the  Point  of  Conrad  being  pro¬ 
portional  to 

Prop.  IV.  If  a  Body  confifts  of  Particles  attrafting 
with  a  Force  that  is  in  a  reciprocal  Proportion  to  the 
Cubes  of  the  difiances,  or  in  a  greater ;  and  if  this 
Force  is  not  infinitely  greater  than  the  Force  of  Gra¬ 
vity  at  the  Point  of  Con  tail,  or  extremely  near  it , 
at  any  determined  difiance  from  the  Point  of  Con¬ 
tact,  it  mufi  be  infinitely  lefs  than  the  Force  of  Gra¬ 
vity. 

This  is  clear  by  the  laft  Propofition :  For  in  that 
•Cafe,  the  Force  of  Attradion  in  a  Corpulcle  re¬ 
moved  from  the  Contad  is  infinitely  lefs  than  at 
the  Contad,  or  extremely  near  it ;  but  at  the 
Contad  it  is  not  infinitely  greater  than  the  force 
of  Gravity  by  the  Suppofition :  therefore  the  Force, 
by  which  a  Particle  removed  at  a  determined 
diftance  from  the  attrading  Body  is  attraded,  is 
infinitely  Ids  than  the  Force  of  Gravity. 

Prop.  V.  T he  Force,  by  which  the  Particles  of 
Matter  attract  each  other ,  when  extremely  near  the 
Cent  aft.  is  not  infinitely  greater  than  the  Force  of 
Gravity . 

This  is  evident ;  becaufe  in  the  ftrongeft  Cohe- 
fion  of  Particles  touching  one  another,  we  find  that 
the  Weight  of  fome  Bodies  will  pull  the  Particles 
afunder,  tho’  that  Body  may  be  prodigioufly  great¬ 
er  and  heavier  than  the  Particles  united.  Sir  Ifaac 
Newton  calculates  from  the  Infledion  of  the 
Rays  of  Light,  that  this  force  near  the  Contad  is 
10000  oooo  oooo  oooo  greater  than  the  Force 
of  Gravity. 

Corol.  Particles  removed  at  a  determined  di¬ 
ftance  from  the  Body  attrading,  are  not  aded  up¬ 
on  by  it ;  becaufe  this  Force  muft  then  vanifli,  or, 
which  is  the  fame  thing,  be  infinitely  lefs  than  the 
Force  of  Gravity. 

Prop.  VI.  A  large  Particle  attrafts  not  more 
firongly  than  a  fmall  one  of  the  fame  Solidify,  but  a 


diver  fit y  of  Figures  caufes  different  Degrees  of  AitrdT 
ftion  in  Particles ,  that  are  otherwife  the  fame. 

This  attradive  Power  ads  only  on  fuch  Particles 
as  are  extremely  near ;  and  therefore  of  a  largd 
Particle,  the  remoteft  parts  conduce  nothing  to  At- 
tradion :  and  for  the  fame  Reafon  the  attradive 
Force  varies,  according  as  the  Particles  are  Cones; 
Cylinders,  Cubes,  or  Spheres :  and  exteris  paribus 
a  Spherical  Particle  has  the  ftrongeft  attradive 
Power. 

■  .  .  ■  .  j  i .  i  f  l  y  •  ... 

Prop.  VII.  If  Particles  fwimming  in  a  Fluid,  at- 
traft  one  another  more  firongly  than  they  do  the  P ar¬ 
ticles  of  the  Fluid ,  the  Force,  by  which  they  come  to 
each  other ,  will  be  that  by  which  their  attraftive 
Force  exceeds  the  attrafting  Force  of  the  Fluid. 

For  the  Particles  of  the  Fluid,  that  lie  diredly 
between  the  attrading  Particles,  being  more  pref- 
fed  than  the  other  ambient  Particles ;  they  will 
from  the  Nature  of  Fluidity,  with  that  excefs  of 
PrefTure,  drive  the  other  Particles  out  of  their 
places,  and  make  way  for  the  attrading  Particles 
to  come  together. 

Prop.  VIII.  If  Particles  fwimming  in  a  Fluid 
are  more  attrafted  by  the  Fluid,  than  by  one  another ; 
they  will  recede  from  one  another ,  with  a  Force  that 
will  be  equal  to  the  difference  of  their  mutual  Attra¬ 
ction,  and  the  Attraction  of  the  Fluid. 

For  the  Ambient  Particles  of  the  Fluid  attrading 
more  ftrongly,  will  with  their  excefs  of  Force 
draw  the  other  Particles  to  themfelves  and  make 
them  to  recede  from  one  another. 

Prop.  IX.  The  Force,  by  which  Particles  attrafting 
one  another  cohere,  is  greater,  caeteris paribus,  where 
the  ContaCt  is  greater. 

For  the  parts  that  are  farther  remov’d  from  the 
Contad,  conduce  nothing  to  the  Force  of  the  Co- 
hefion ;  and  a  greater  Power  muft  be  requifite  to 
feparate  two  Particles,  which  cohere  in  two  points, 
than  two  Particles  which  cohere  only  in  one  point; 
if  the  Degree  of  Cohefion  be  equal  in  each  point. 
Thus  two  polifhed  Marble-ftones  (fuppofe  a  Foot 
fquare)  adhere  more  ftrongly  than  any  other  two 
Bodies  of  a  Foot  fquare, which  are  not  fo  folid,  but 
have  more  Pores  and  Interftices  between  their  Parts, 
and  which  will  not  receive  fo  good  a  polifh,  by 
which  the  parts  come  to  a  clofe  contad  with  one 
another. 

Prop.  X.  If  the  attracting  Corpufcle;  are  e/afiicfi, 
they  mufi  neceffarily  produce  an  intefiine  Motion, 
greater  or  lejfer ,  according  to  the  Degrees  of  their  E- 
lafiicity  and  attractive  Forces. 

For  after  meeting  they  will  fly  from  one  ano¬ 
ther  with  the  fame  Degree  of  Velocity  (abating  the 
reliftance  of  the  Medium)  that  they  met  together 
with  ;  but  when  they  approach  other  Particles  i u 
their  Refilition,  their  Velocity  muft  increafe,  be¬ 
caufe  they  are  afrefh  attraded,  and  therefore  meet¬ 
ing  a  fecond  time,  they  will  recede  with  a  greater 
Velocity  than  they  did  at  their  firft  Concurfion: 
and  fo  their  Velocities  will  be  increas’d  by  every 
Concurfion  and  Refilition,  which  muft  neceflarily 
produce  a  fenfible  inteftine  Motion  ;  and  the 
ftronger  their  attradive  Force,  and  the  greater 
their  Elafticity,  their  Concurfions  and  Refilidons 
will  be  the  more  fenfible. 


Prop.  XL 
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Prop.  XI.  Particles  at  trailing  one  another  in  a 
Fluid,  moving  cither  with  a  fwift  or  flow  pr  ogre  (five 
Motion ,  at trald  one  another  juft  the  fame ,  as  if  the 
Fluid  was  at  ref,  if  all  the  Particles  -move  equally  ; 
hut  an  unequal  Velocity  of  the  Particles. does  might 
tily  diflurh  their  Attractions.  ■ ,  f  .  . 

The  Particles  do  all  by  Hypothefis  move  equal¬ 
ly,  and  confequently  the  progreffive  Motion  of  the 
Fluid  does  not  alter  their  diftances,  that  is  to  fay, 
it  does  not  repel  them  from  one  another ;  and  con* 
lequently  they  muft  attrad  one  another  with  the 
fame  Facility,  as  if  the  Fluid  was  at  reft.  But  if 
lome  Particles  move  falter  than  others,  fome  muft. 
change  their  Polition  in  refped  to  each  other,  and 
thofe  parts ,  which  by  the  force  of  Attradion 
would  have  come  together,  will  by  this  unequal 
Motion  be  carried  from  one  another.  Thus  Salts 
do  not  cryftallize,  nor  the  terreftrial  Particles  of 
Urine  attrad  one  another,  and  unite,  till  the 
Water,  in  which  they  are  diflolved,  is  almoft 
cold ;  and  the  inteftine  Motion  of  its  Panicles, 
caufed  by  heat,  is  quieted. 

Mr.  J.  Keil  of  Oxford  in  Phil.  TranfaPl.  A7.  3 1  5 . 
advances  thefe  other  Theorems  about  the  fmall 
Particles  of  Matter. 

1.  That  the  leaf  Particle  of  Matter  affgnable ,  may 
fo  fill  any  large  ajfigned  Space,  that  the  Diameters  of 

the  Pores,  Interftices,  or  Meatus  between  its  Parts  may 
be  all  left  than  any  given  Bjght  Line  ;  or,  fo  that  all 
the  Parts  of  fuch  a  Particle ,  fhall  be  nearer  to  each 
other  than  any  given  Rfight  Line.  See  his  LePture 
de  Divifibilitate  Materia,  in  his  LePtiones  Phyfica. 

2.  Two  Bodies  may  be  affigned  or  given  equal  in 
Bulk,  but  yet  any  how  unequal  in  Specific  (Gravity,  or 
in  the  Quantity  of  Matter  in  each  ;  fo  that  the  Summs 
of  the  Pores  or  Meatus  in  each ,  fhall  be  nearly  e- 
qual. 

V.gr.  Let  there  be  a  Cubick  Inch  of  Gold  and 
another  of  Air:  Tho’  the  Quantity  of  Matter  in 
the  former  may  be  20000  times  as  great  as  that  in 
the  latter:  Yet  the  Vacuities  in  the  Gold,  maybe 
to  thofe  in  the  Air,  as  999999  to  1000000  5  i.  e. 
very  nearly  equal. 

3.  Thofe  Particles  which  confiitute  Water,  Air ,  or 
any  other  Fluid  ( if  they  touch  one  another)  are  not 
abfolutely  folid  •  but  are  compounded  of  other  Par¬ 
ticles,  which  do  contain  within  them  many  Pores  or 
Vacuities. 

And  he  thinks  that  fuch  Particles  of  Matter  as 
are  the  leaft  of  all  others,  and  which  are  perfedly 
folid  and  devoid  of  all  interfperfed  Vacuities,  may 
be  called  The  Firfi  or  Primary  component  Particles  of 
Matter,  or  Particles  of  the  firfi  Compofition. 

Such  MolecuLc  as  are  compounded  by  the  Coa- 
lefcence  of  many  of  thefe  firft  Particles  (only)  may 
be  called  Particles  of  the  id.  Compofition.  And 
fuch  Moles  as  are  compounded  of  thefe  fecond  Mo¬ 
lecule  by  feveral  of  them  coalefcing  together  may 
be  called  Particles  of  the  third  Compofition  :  And  fo 
on  till  you  come  to  Particles  out  of  which  the  lafi 
Compofition  of  Bodies  is  made ,  and  into  which  they 
are  primarily  diffolved. 

4.  If  a  Particle  of  Matter  touch  any  Body,  the 
Force  with  which  it  tends  toward  the  Body,  or  by 
which  it  adheres  to  it,  is  proportionable  to  the  Quan¬ 
tity  of  the  ContaPl,  for  fuch  Particles  as  lie  remote 
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from  the  place  of  ContaPl  add  nothing  to  the  Cche- 
[ion. 

And  therefore  according  to  th*^  feveral  Degrees 
or  Quantities  of  the  ContaPl  of  Particles,  there  will 
arife  feveral  degrees  of  the  firm&fs  or  cohpfion  of 
-Bodies.  And  the  greateft  for<te  or  degree  of  Co- 
hefion,  will  be  when  the  Surfaces^  the  cohering 
Particles  are  perfedly  plane ;  for  there  the  Force 
by  which  any  Corpulcle  adheres  to  another,  will 
if  cater  is  paribus)  be  as  the  Parts  of  the  Superficies 
which  do  adhere  to,  or  touch  one  another. 

And  from  hence,  and  I  believe  hence  only, 
can  that  hitherto  difficult  Problem,  about  the 
Caufc  of  the  Cohefion  of  the  Parts  of  Matter  in  folid 
and  firm  Bodies  be  folved. 

5.  Thofe  Corpufcles  or  Particles  of  Matter  aremefi 
eafilyfep arable  one  from  another,  whofe  ContaPl s  with 
other  Particles  are  fewefi  and  leaf:  •  as  will  be  the 
cafe  of  exceeding  Particles  of  a  Spherical  Figure. 

And  from  hence,  and  hence  only,  can  the  True 
and  Primary  Reafon  of  Fluidity  arife, 

'  sh  ..•}  _  yjryi  .jjrtj  fii t,- 

m  V  the  Texture  of  a  Body  be  fuch,  that  its  Par¬ 
ticles  of  the  lafi  Compofition  (fee  Prop.  3.)  can  be 
moved  a  little  from  their  primary  fiate  of  Cohefion 
or  ContaPl  by  fome  external  force  {fuch  as  the  weight 
and  comprejfure,  or  thefiroge  or  floock  of  feme  other 
Body.)  But  yet  fo  as  that  the  Particles,  of  the  Body  don't 
by  this  preffure  or.  firokp,  run  into  any  new  Contacts 
or  Cohcfions  •  Then,  I  fay,  they  will  recover  again 
their  former  Contacts,  by  the  power  of  Attraction,  or 
by  a  Force  that  will  make  them  tend  towards  one  a- 
nother:  And  confequently  fuch  a  Body,  will,  after 
the  preffure  or  firoke,  recover  again  its  former  Figure 
and  Pofition  of  its  Particles. 

And  this  is  the  reafon  of  the  Elafilcity  of  Bodies. 

7.  But  if  the  Texture  of  a  Body  be  fuch,  that 
when  its  Particles  are  by  feme  external  Force  removed 
from  their  former  ContaPl s  and  Cohefion  s ,  they  go  im¬ 
mediately  into  others  of  the  fame  degree  3  that  Body 
cannot  recover  its  former  Figure  and  Pofition  of 
Parts. 

And  this  is  the  Texture  of  fuch  Bodies  as  are 
fift,  and  herein  the  Reafon  of  their  foftnefs  con - 
lifts. 

8.  As  Particles  which  are  perfePlly  folid  will  at- 
traPl  one  another  the  mofi  ftrongly  •  and  as  in  all 
other  Particles  the  power  of  their  AttraPlion  is  pro¬ 
portionable  to  their  Denfity  or  Solidity  •  fo  the  at¬ 
tractive  forces  of  even  Particles  perfePlly  Denfe  or 
Solid,  depend  much  upon  their  Figures. 

For  if  a  fmall  Particle  of  Matter  be  fuppofed  ro 
be  formed  into  an  indefinitely  fmall  Plate  or  Lami¬ 
na,  of  a  Figure  perfedly  circular;  and  if  another 
Particle  of  Matter  be  fuppofed  to  be  in  a  Right 
Line  paffing  through  the  Centre  of  that  Plate,  and 
at  Right  Angles  to  its  Plane :  Then  if  you  fuppofe 
that  Particle  to  be  diftanc  from  the  circular  Plare 
a  tenth  part  of  the  Radius  of  that  Circle;  I  fay, 
the  Force  by  which  that  Corpufcle  is  attraded  by 
the  Plate  is  30  times  lefs  than  if  the  actrading 
Matter  had  coalefced  into  a  Spherical  Figure :  So 
that  the  Virtue  of  the  whole  Particle  had  been  dif- 
fufed,  as  it  were  from  one  Phyfical  Point. 

But  yet  this  circular  Plate  will  more  ftrongly  at¬ 
trad  the  Particle  than  any  other  Particle  of  the 
fame  weight  with  it,  that  fhall  be  formed  into  a 
long  and  flender  Cylinder. 

9-  Salts 
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9.  Salts  are  Bodies ,  whofe  Particles  of  the  laft 
Compofition  are  endowed  with  a  very  great  attractive 
force:  But  yet  between  thofe  P  article  s,  there  are  very 
many  Pores  or  Meatus ,  which  are  pervious  to  the  Par¬ 
ticles  of  the  lajl  Compofition  of  Water  ;  which  Aque¬ 
ous  Particles  being  ftrongly  attracted  by  the  Saline 
ones,  do  rufh  towards  them  with  an  Impetuofity ,  do 
disjoin  their  mutual  Contact,  and  diffolve  their  Co¬ 
hesion, 

10.  A  Body  Specifically  heavier  than  Water,  may 
have  its  Magnitude  fo  diminifhed,  that  it  jhall  be 
fufpended  by  or  fwim  in  Water,  and  not  defcend  by 
its  own  weight. 

And  this  is  the  reafon  that  the  fmali  Particles  of 
Salts  and  Metals  will  fwim  in  fuch  Menftruums  as 
will  diffolve  thofe  Metals,  Sc. 

1 1.  Greater  Bodies  attraCI  one  another  with  a  lefs 
force  than  Lejfer  ones  do. 


For  the  Force  with  which  the  Bodies  A  and  B 
attract  one  another,  exerts  it  felf  only  in  thofe  Par¬ 
ticles  which  are  near  one  to  another,  the  remote 
ones  having  no  fuch  force  5  wherefore  there  is  no 
greater  Attractive  Force  required  to  move  the  Bo¬ 
dies  A  and  B  towards  one  another,  than  to  move 
c  and  d.  But  the  Velocity  of  Bodies  moved  by  the 
fame  Force,  are  reciprocally  proportional  to  thofe 
Bodies:  Wherefore  the  Velocity  by  which  A  tends 
towards  B,  will  be  to  the  Velocity  with  which  the 
Particle  c,  apart  from  the  Body,  tends  towards 
B  :  :  as  the  Particle  c  to  the  Body  A  ;  much  lefs 
therefore  is  the  Velocity  of  the  Body,  than  that  of 
c  would  be,  if  it  were  feparated  from  it. 

From  hence  it  comes  to  pafs  that  the  Motion  of 
the  Greater  Bodies  is  naturally  fo  flow  and  gentle, 
that  ’tis  ufually  impeded  by  an  Ambient  Fluid  or 
other  Bodies  round  about  them.  But  in  Lejfer  Bo¬ 
dies ,  this  Attractive  Force  is  very  active  and  vi¬ 
gorous,  and  is  the  caufe  of  a  great  many  Noble 
-Effects. 

1 1.  Two  Particles  of  Matter,  tho  they  do  not  touch, 
may  yet  come  fo  near  one  to  another ,  as  that  their 
mutual  Attractive  Force  jhall  much  exceed  the  Force 
of  Gravity. 

13.  If  a  Particle  placed  in  a  Fluid  be  equally  at¬ 
tracted  every  where  by  all  the  ambient  Particles  of  the 
Fluid,  no  motion  of  the  Particle  will  arife  from 
thence :  But  if  it  be  attracted  by  fome  Particles  more, 
and  by  others  lefs,  it  will  move  that  way,  where  the 
Attraction  is  greateft,  and  the  Motion  produced  will 
be  anfwerable  to  the  Inequality  of  the  Attraction  ; 
(i.  e.)  it  will  be  greater,  where  there  is  a  greater  In¬ 
equality,  and  lejfer,  where  there  is  lefs. 

14.  If  a  Body  be  placed  in  a  Fluid,  and  its  Par¬ 
ticles  do  more  at  trait  the  Particles  of  the  Fluid,  than 
the  Particles  of  the  Fluid  do  one  another  ;  and  if 
there  be  alfo  in  that  Body  any  Pores  or  Meatus,  per¬ 
vious  to  the  Particles  of  the  Fluid  ;  then  the  Particles 
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of  the  Fluid  will  foon  diffufc  themf elves  thro ’  theft 
Meatus  :  and  if  the  Cohejion  or  Connection  of  the 
parts  of  the  Body  be  not  fo  jlrong,  but  that  it  may  be 
furmounted  by  the  Impetus  of  the  Particles  of  tb$ 
Fluid  ruftoing  upon  it,  and  every  way  into  its  Pores  ; 
there  will  arije  from  thence  a  Diffolution  of  that 
Body. 

And  from  hence  you  may  fee  the  Roalon  of  the 
Diffolution  of  Bodies  in  Menfiruums  :  In  order  to 
which,  Three  things  are  always  neceffary  : 

1 .  That  the  Particles  ®f  the  Body  to  be  diffolved^ 
do  more  ftrongly  attract  thofe  of  the  Menftruum, 
than  thofe  of  the  Menftruum  do  one  another. 

i.  That  the  Bodies  have  Pores  pervious  to  the 
Particles  of  the  Menftruum. 

3.  That  the  Cohelion  of  the  Conftituent  Par¬ 
ticles  of  the  Body  be  not  fo  ftrong,  but  that  it  may 
be  broken  by  the  violent  action  of  the  Particles  of 
the  Menftruum  upon  it. 

15.  If  Particles  mutually  attracting  each  other  do 
alfo  mutually  touch  one  another,  no  Motion  can  arife  ; 
for  they  can  come  no  nearer  to  each  other :  But  if  they 
are  feparated  from  one  another  a  very  fmali  dijiance , 
a  Motion  muft :  arife  from  their  mutual  Attraction. 
Tho'  if  they  are  farther  from  one  another  than  that 
they  cannot  attraCi  one  another  more  than  they  will 
the  Particles  of  the  Fluid  in  which  they  are,  and  fo 
no  Motion  alfo  will  be  produced^ 

From  thefe  Principles  all  the  Phenomena  of  Fer± 
mentation,  and  of  all  EJfervefcences  do  proceed. 
And  from  hence  you  may  fee  the  Reafon  why  Oyl 
of  Vitriol  when  mingled  with  a  little  Water,  hath 
fo  great  an  Effervefcence  and  Ebullition  :  For  by  the 
Infulion  of  the  Water  the  Saline  Particles  are  a 
little  disjoined  from  their  mutual  Contact;  buc 
fince  they  do  much  more  attract  one  another  than 
they  do  the  Particles  of  the  Water,  and  fince  they 
are  not  every  way  equally  attracted,  a  confiderable 
Motion  muft  from  thence  arife. 

.  And  from  hence  alfo  you  may  fee  the  Reafon 
why  fo  great  an  Ebullition  arifes  from  putting  Fi¬ 
lings  of  Steel  or  Iron  into  the  former  mixture  of 
Oyl  of  Vitriol  with  a  little  Water;  for  the  Par¬ 
ticles  of  the  Steel  have  a  very  great  degree  of  E- 
lafticity,  and  from  thence  a  ftrong  Reflection  muft 
arife.  And  from  hence  alfo  ’tis  that  fome  Men¬ 
ftruums  act  with  a  greater  force  and  will  fooner 
diffolve  Metals,  when  mingled  with  a  little  Water, 
than  when  pure  and  without  fuch  mixture. 

16.  If  ihe  Particles  which  do  mutually  attract  each 
other  have  no  El  aft  i  city,  then  they  me  not  Reflected 
bacl^  from  one  another,  but  will  form  Congeries, 
Moleculas,  Aggregates  or  Lumps  of  Particles-,  from 
whence  what  we  call  a  Coagulation  arifes :  And  if 
thefe  Lumps  exceed  in  Specific k  Gravity  that  of  the 
Fluid,  and  are  large  enough,  a  Precipitation  will 
fucceed.  Tho  a  Precipitation  may  ■alfo  arife  from  the 
Speafick  Gravity  of  the  Menft ru um  in  which  the  Par¬ 
ticles  fwim,  its  being  diminifhed  or  increafed. 

•  »;  V  ;  -  r'r,:  ■  ,  ,,  1:  ;  : 

17.  If  the  Figure  of  Panicles  mutually  attracting 
each  other,  when  fm mm ing  in  a  Fluid  be  fuch  that 
there  is  a  greater  At  trailing  Force  in  fome  of  their 
given  Parts  than  in  others,  as  alfo  a  greater  ContaCi 
there*,  then  thofe  Particles  will  coalefcc  .into  Bodies 
having  given  Figures ;  and  this  way  all  Chryftalli- 
Zations  arife ;  and  you  may  by  Geometry  determine 
the  Figures  of  the  Component  Particles*  from  bavin v 
the  Figure  of  the  Chryftals  given . 

SH 


18.  If 


PEE 


PER 


1 8.  If  between  two  Particles  of  a  Fluid ,  another 
ft1  all  interpofe,  vehofc  two  oppofitc  Faces  or  Sides ,  have 
very  great  attractive  Forces  j  this  interpofmg  Particle 
will  glew  or  fajien  the  other  two  to  it  felf:  and  when 
this  is  done  throughout  the  whole  Fluid ,  that  Fluid 
will  be  frozen  or  turned  into  Ice. 

19.  If  a  Body  of  fome  Bulk,  emit  a  Urge  quantity 
of  Effluvia,  and  the  Particles  of  fuch  Effluvia  have  a 
very  great  at  trailing  force  ;  then  will  thefe  Effluvia , 
when  they  come  near  any  leffer  or  lighter  Body ,  by 
their  attracting  force ,  furmount  the  Gravity  of 
tbofe  Bodies,  and  lift  them  up  to  the  Bodies  from 
whence  they  flow  :  and  fince  the  Effluvia  are  much 
more  copious  and  thick,  tit  leffer  diftances  from  the  E- 
mit tent  Body,  than  at  greater  ;  the  light  Body  will 
be  attracted  by  ftill  more  and  more  denfe  Effluvia, 
and  at  lafl  be  brought  to  adhere  to  the  Eminent 
Body . 

And  this  way  moll  of  the  Phenomena  of  Electri¬ 
city  may  be  folved. 

PARTING,  is  one  of  the  Refiners  ways  to  fe- 
parate  Gold  and  Silver ;  ’tis  done  by  Aqua  Fortis, 
which  how  to  iqake,  and  the  whole  manner  of  the 
Operation,  fee  under  Refining. 

PARTY  Jury.  See  Half  Tongue. 

PASCHA  Claufum ,  is  the  Octaves  of  Eafter  or 
Low-Sunday,  which  clofes  or  concludes  that  So¬ 
lemnity  5  and  die  ( tali )  poji  Pafcha  Claufum ,  is  a 
Date  in  fome  of  our  old  Deeds  ;  and  the  firft:  Sta¬ 
tute  of  Weflminfler  is  faid  to  have  been  made  Lan- 
defmain  de  la  Clofe  de  Pafehe,  i.e .  The  Munday  af¬ 
ter  Eafier-weef. 

PASNAGE  or  Pannage ,  was  anciently  ufed  in 
a  double  Senfe  for  the  running  or  feeding  of  Swine 
within  a  Foreft,  and  for  the  Price  or  Rate  of  it. 
If  the  Pafnage  were  not  duely  paid  there  was  a 
Procefs  from  the  Exchequer,  and  a  Diftrefs  by  the 
Sheriff.  Dr.  Kfnnet. 

PASS,  a  Frame  of  Boards  confifting  of  2  or  3 
bottom  Boards  and  two  fide  ones  fet  Hope- wife, 
thro’  which  the  Ore  Aides  down  into  the  Coffer  of 
the  Stamping-Mill,  for  the  Tin- works,  is  called 
by  the  Workmen  the  Pafs. 

PASSAGE,  Paffagium,  was  a  Tribute  or  Toll 
paid  by  Paflengers  or  Travellers  for  the  Repair  or 
Maintenance  of  fome  Road  or  Paffage. 

PAVIMENTA  Tejfellata.  See  Tejfellata. 

PAY,  the  Seamen  fay  Pay  more  Cable ,  that  is, 
let  out  more  Cable  ;  and  Pay  cheap,  that  is,  at  the 
turning  the  Anchor  out  of  the  Boat,  to  turn  it  o- 
ver-board  fafler. 

PECTEN,  in  Anatomy,  is  the  fame  with  the 
Regie  P ubis,  or  lower  part  of  the  Hypogaftrium. 

PEDIMENT,  in  Architecture,  is  a  Triangular 
Frame  with  Cornifh  raifed  over  the  Front  of  a 
Houfe,  and  lometimes  over  Doors,  &c. 

PEERS,  in  Architecture,  are  a  kind  of  Pilafters  j 
or  Buttreffes  for  Support,  Strength,  and  fometimes 
Ornament. 

PEERS,  Pares,  in  our  Common  Law,  are  thofe 
that  are  empannelled  in  an  Inqueft  upon  any  Man 
for  the  convicting  or  clearing  him  of  any  Offence 
for  which  he  is  called  in  queftion ;  and  the  reafon 
thereof  is,  becaufe  tis  the  Courle  and  Cuftom  of 
our  Nation,  that  every  one  fhall  be  tried  by  his 
Peers  or  Equals*  The  word  is  ufed  alfo  for  the 
Nobility  of  this  Realm,  and  Lords  of  the  Parlia¬ 
ment,  who  tho’  diltinguifhed  as  to  degrees  of  No¬ 
bility,  yet  are  equal  in  all  publick  Actions,  as  in 


Votes  of  Parliament,  in  palling  TrVals  on  Noble¬ 
men. 

PENNY,  Denarius ,  was  the  firfl  coined  piece 
of  Silver  we  have  any  account  of  ;  and  for  many 
Years  the  only  one.  In  the  Reign  of  H.  i.  there 
were  Half-pence.  A  Penny  was  fo  much  the  whole 
of  the  current  Coin  of  the  Kingdom,  that  Denari- 
m  Agnified  the  fame  thing  with  Hummus  or  Mo¬ 
ney  .  Dr.  Hicks  in  his  Dijf  irtatio  Epiflolaris ,  p.  1  o 9. 
faith,  that  the  Anglo-Saxons  had  but  one  Silver 
Coin  amongll  them,  and  that  was  a  Penny  -3  and 
Cambden  and  Spelman ,  and  moll  of  our  good  An¬ 
tiquaries  agree  in  this.  The  old  Penny  before 
1279  was  ftruck  with  a  double  Crofs,  fo  that  it 
might  eafily  be  broken  in  the  middle,  or  into  four 
Quarters;  and  fo  made  into  Halfpence  or  Far¬ 
things,  faith  Mr.  Stow  ;  on  which  it  was  then  or¬ 
dered,  that  Half-pence  and  Farthings  fhould  be 
made  or  coined  round,  as  the  Penny  Was  before. 
The  Penny  was  called  Sterling,  which  fee. 

PENNY-W&fr,  formerly  every  Pound  con¬ 
tained  12  Ounces,  and  each  Ounce  was  divided 
into  twenty  parts,  called  Twenty  Penny-weight ;  for 
then  twenty  Penny-weight  weighed  an  Ounce: 
and  tho’  the  Penny-weight  be  altered,  the  Deno¬ 
mination  ftill  continues. 

PENSA ;  formerly  there  were  three  ways  of 
paying  a  Pound  of  Money  into  the  Exchequer. 
1.  Payment  of  a  Pound  de  Numero,  which  was  juft 
20  Shillings  in  Tale.  2.  Payment  of  a  Pound  ad 
Scalum,  which  was  6d.  over  and  above  the  20  s. 
3.  AdPenfam,  which  was  paying  the  full  Weight 
of  twelve  Ounces. 

PENTECOSTALS,  were,  and  are  ftill,  in  fome 
few  Diocefes,  Whitfon-Contributions  paid  to  the 
Bifhops,  of  which  probably  the  firft  occafion  were 
Certain  pious  Oblations  made  to  the  Cathedral 
Church  at  Pentecofl  or  Whitfontide.  They  were 
alfo  made  by  the  Parifhioners  to  their  Parifii  Prieft, 
and  fometimes  by  Inferiour  Churches  or  Parifties  to 
their  Mother  Church.  Thefe  Parifh  Pentecoftals 
were  called  TVhitfon-Farthings ;  and  their  Sum  was 
divided  into  four  parts,  of  which  one  went  to  the 
Prieft,  one  to  the  Poor,  one  towards  the  Repair  of 
the  Parifh  Church,  and  one  to  the  Bifiiop.  See  Ste¬ 
phens  of  Procurations  and  Pentecoftals,  and  Dr.  tu¬ 
ned  s  Parochial  Antiquities  in  Gloffary . 

PERCH,  Pertica,  is  an  Englifh  Meafure  of  fix- 
teen  Foot  and  i  in  Length,  called  alfo  a  Pole  and 
Rod.  Forty  fuch  Perches  in  Length,  and  four  in 
Breadth,  make  what  we  call  an  Acre  of  Ground. 
This  is  the  common  Statute  Perch  ;  but  in  fome 
Counties  in  England  its  Length  is  different ;  as  in 
Stajfordfhire  it  is  24  Foot,  in  the  Foreft  of  Sher¬ 
wood  25  Foot.  In  Herefordfhire,  tho’  a  Perch  of 
Walling  be  but  i6±  Feet,  yet  a  Perch  of  Ditching 
is  20  Feet :  In  the  Foreft  of  Canke  ’tis  25  ;  in  the 
Foreft  of  Clarendon  20.  Skene  de  verberum  fignifi - 
catione  fub  verb.  Perticata  Terra,  faith,  Particata 
Terra  is  a  Rcod  of  Land.  There  are  alfo  fome 
other  Meafures  mentioned  which  are  now  out  of 
ufe.  He  faith  three  Feet  and  one  Inch  make  an 
Elne  •  fix  Elnes  make  a  Fall ;  which  he  faith  is  the 
common  Lineal  Meafure.  Six  Elnes  long  and  fix 
broad  make  a  Square ,  and  Superficial  Fall  of  Land 
meafured  ;  and  ’tis  to  be  underftood,  he  faith,  that 
a  fiaip,  a  Rod  and  a  Lineal  Fall  of  Meafure  are  all 
one:  Only  a  Rod  is  a  Staff  or  Pole  of  Wood  and 
a  Raip  is  made  of  Tow  or  Hemp.  Alfo  ten  Falls 
in  Length  and  four  in  Breadth  make  an  Acre :  This 
is  the  Meafure  of  Scotland. 

,  1  PERI* 


PERICARDIUM.  Dr.  Kfil  in  An.  Secretion,  1 
P'  ;?2>  33.  (hews*  that  the  Liquor  in  the  Pericardi¬ 
um  is  the  moil-  fluid  of  any  that  is  feparated  from 
the  Blood  ;  .becaufe  the  particles  of  it  unite  fir  ft 
and  arc  fecreted  firft :  and  thofe  Particles  which 
unite  firft  will  have  the  greateft  attractive  force; 
and  fuch  muft  have  their  Corpufcles  of  a  molt 
Spherical  Figure  and  mult  be  rnoft  folid  ;  fo  that 
their  Contad:  will  be  the  leaft  that  can  be. 

PERIOPHTHALM1UM,  is  a  thin  Skin  which 
Birds  can  draw  over  their  Eyes  to  defend  them, 
without  (hutting  their  Eye-lids.  The  fame  with 
the  Membrana  Niclitans. 

PERISTERNA,  in  Anatomy,  are  the  lateral 
parts,  of  the  Thorax.  . 

PERITONEUM :  The  External  Surface  or  this 
foft  thin  Membrane  is  unequal  where  it  adheres  to 
the  tranfverle  Mufcles;  the  Internal  is  very  Imooth. 
It  hath  a  number  of  fmall  Glands  which  feparate 
a  Liquor,  which  fupplies  the  Interlines  and  facili¬ 
tates  their  Motion :  and  when  thefe  Glands  are 
obftru&edth e  Peri tonleum  grows  thick,  as  in  feve- 
ral  Dropfies.  The  Peritoneum  is  a  double  Mem¬ 
brane,  containing  in  its  Duplicative  the  Umbili¬ 
cal  Veflels,  the  Bladder,  Ureters,  Kidneys,  and 
Spermatick  Veflels,  to  all  which  it  gives  a  Mem¬ 
brane,  as  alfoto  the  Liver,  Spleen, -Stomach,  In- 
teftines  and  Womb.  . i 

Its  External  Lamina  hath  two  Productions,  like 
to  two  Sheaths,  which  pafs  triro’  the  Rings  of  the 
oblique  and  tranfverle  Mufcles  in:  the  Groin,  for 
the  palfage  of  the  Spermatick  Veflels  in  Men ;  and 
for  the  round  Ligaments  of  the  Womb  in  Women. 
Thefe  Productions  being  come  to  theTefticles  in 
Men,  dilate  and  form  the  Tunica  Vaginalis,  ihe 
Internal  Lamina ,  which  is  very  thin  here,  having 
accompanied  the  External  Productions  a  little  way, 
cleaves  clofe  to  the  Spermatick  Velfels  and  round 
Ligaments  of  the  Womb.  The  Peritoneum  hath 
Veins  and  Arteries  from  the  Phrenicx,  the  Mam¬ 
millary,  the  Epigaftrick,  and  often  from  the  Sper- 
maticks.  Its  Nerves  are  of  thofe  which  are  di- 
ftributed  in  the  Mufcles  of  the  Abdomen ;  it  hath 
likewife  a  few  Lymphaticks  which  difeharge  them- 
felves  into  the  Iliac  k.  Glands .  By  the  Elafticity  of 
its  Fibres  it  eafily  dilates  and  contrads  in  Refpira- 
tion,  and  in  Conceptions.  If  it  breaks  it  caufes  a 
Rupture  either  in  the  Navel  or  Groin.  Its  ufe  is 
to  contain  the  Bowels  of  the  Abdomen,  and  to  give 
to  each  of  them  an  outer  Coat. 

PERMUTATION  of  Quantities.  See  Variati¬ 
on  and  Combination. 

PERNANCY  :  Taking  or  receiving  Tythes  in 
Pernancy,  is  taking  fuch  as  are  or  may  be  paid  in 
kind. 

PERFETUAL  Motion  ;  by  this  Term  ought  to 
be  meant  an  uninterrupted  Communication  of  the 
fame  degree  of  Motion  from  one  part  of  Matter  to 
another,  in  a  Circle  (or  fuch  like  Curve  returning 
into  it  felf)  fo  that  the  fame  Quantity  of  Matter 
fhall  return  perpetually  undiminifhed  upon  the  firft 
mover :  And  perhaps  if  Men  had  rightly  under- 
ftood  that  this  is  the  true  meaning  of  a  perpetual 
Motion,  abundance  of  Expence  both  of  Money  and 
Reputation  might  have  been  faved,  by  thevain  pre¬ 
tenders  to  this  piece  of  impoffible  Mechanifm.  For 
fince  by  the  fecond  Law  of  Nature  or  Motion, 
(fee  Motion)  The  changes  made  in  the  Motions  of  Bo¬ 
dies  are  always  proportional  to  the  impref  id  moving 
force ,  and  are  produced  in  the  fame  direction  with  it, 
no  Motion  can  be  communicated  to  any  Engine  or 
VoU  II. 

A 


Machine  greater  than  that  of  the  firft  force  impref- 
fed  ;  and  therefore  fince  on  our  Earth,  all  Motions  ■«. 
arc  performed  in  a  Fluid  which  refills  them,  it  muft, 
of  nccelfity  retard  them ;  and  confequently  a  con- 
lidcrable  quantity  of  the  Motion  muft  be  (pent  up¬ 
on  the  refilling  Medium  ;  lo  that  tis  impolftble  the 
fame  Quantity  of  it  can  return  undiminifhed  on  the 
firft  mover ;  which  yet  is  abfolutely  neceffary  for 
the  continuance  of  the  fame  Motion  perpetually . 
Befides,  in  no  Engine  or  Machine  whatever,  can 
all  Fridion  be  avoided,  there  being  in  Nature  no 
fuch  thing  as  exact  Smoothnefs  or  perfect  Congrui- 
ty :  The  manner  of  the  Cohesion  of  the  parts  or 
Bodies,  the  fmal!  proportion  the  folid  Matter  beats 
to  the  Vacuities  between  them,  and  the  nature  of 
thofe  conftituent  Particles  not  admitting  it;  where¬ 
fore  this  Fri Elion  will  alfo  fenfibly  in  time  diminifh 
the  impreffed  or  communicated  Force,  fo  his  not 
polfibie  the  Motion  can  be  perpetual ;  which  Ef¬ 
fect  can  indeed  never  follow,  unlefs  the  commu¬ 
nicated  Force  be  fo  much  greater  than  the  gene¬ 
rating  Force,  as  to  recompenfe  the  Diminution 
made  therein  by  all  thefe  Caufes,  in  order  to  the 
Motion’s  returning  undiminifhed  upon  the  firft 
Mover.  But  nil  dat  quod  non  habet,  the  genera¬ 
ting  Force  cannot  communicate  a  greater  degree 
of  Motion,  that  it  hath  it  felf,  and  confequently 
the  perpetual  Motion  is  demonflratively  impollible. 

Befides,  it  being  certain  that  a  Body  cannot 
move  conftantly  in  any  Orbit  with  the  fame  de¬ 
gree  of  Alotion  from  one  fingle  Impulfe;  fince  that 
degree  of  Motion  and  Velocity  arifing  from  fuch  a 
fingle  Impulfe  muft  by  that  means  continually  de- 
creafe,  and  fo  at  laft  be  quite  lpent  and  extinct  : 
From  hence  it  will  follow  alio,  that  there  can  be 
no  Perpetual  Motion  in  any  Engine  from  one  fingld 
Impulfe;  for  this  Motion,  that  it  may  return  a- 
gain  upon  the  firft  Mover,  muft  be  propagated  in 
an  Orbit;  and  confequently  muft  by  degrees  ceafe 
and  Hop. 

PER  Qua  Servitia,  in  Law,  is  a  Writ  Judicial 
iffuing  from  the  Note  of  a  Fine,  and  lieth  for 
Cognifee  of  a  Mannor,  Seigniory,  Chief  Rent  or 
other  Services  ;  to  compel  him  that  is  a  Tenant  of 
the  Land  at  the  time  of  the  Note  of  the  Fine  levi¬ 
ed,  to  attorn  unto  him. 

PERQUISITE,  in  the  Law  Senfe,  is  any  thing 
gotten  by  a  Perfon’s  own  Induftry,  or  purchafed 
with  his  own  Money,  different  from  that  which 
defeends  to  him  from  his  Father  or  Anceftors. 

PERQUISITES  of  Court,  are  fuch  Profits  as 
grow  to  a  Lord  of  a  Mannor  by  virtue  of  his  Court- 
Baron,  over  and  above  the  yearly  certain  Profits 
of  his  Land  ;  as  Fines  of  Copy-hold,  Herricts,  Amer¬ 
ciaments,  FVaifes,  Strays,  8cc. 

PERSONAL  Services.  See  Services. 

PERSPECTIVE  :  The  Foundation  or  Ground 
of  Perfpedtive  may  be  thus  conceived.  Suppofe 
there  be  a  Point,  as  0 ,  which  is  feen  by  the  Eye 
at  n  (whofe  height  above  the  Horizon  is  nm) 
thro’  the  Glafs  or  Tranfparent  Plape  x\l{,  which 
in  Perfpective  is  called  the  Table :  And  it  be  re¬ 
quired  to  find  the  true  Reprefentation  of  this  Point 
in  Perfpective  ;  from  m  the  Point  of  the  Horizon 
perpendicularly  under  the  Eye  at  n  draw  at  Right 
Angles  to  n  m  (the  height  of  ehe  Eye)  the  Line  ; 
at  %  in  the  Table  erect  the  Perpendicular  %  u  e- 
qual  to  n  m,  and  at  Right  Angles  to  it,  from  the 
Point  u,  draw  alfo  uy  equal  to  m  %  the  diftance 
,  of  the  Eye  from  the  Table.  From  0  let  fall  a 
Perpendicular  to  the  Bafe  of  the  T^ble,  as  0  q, 
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and  draw  the  Line  q  u.  Take  q  j=to  q  ot  draw 
sy  cutting  u  q  in  the  Point  ?,  fo  is  t  the  Point  re¬ 
quired; 


On  this  Foundation  is  the  Primary  Rule  of  all 
Perfpe&ive  built  and  all  its  Pra&ices  eftablifhed, 
•v.  gr.  Suppofe  an  Equilateral  Triangle  (as  mno) 
or  any  other  Geometrical  Plane  Figure  were  to  be 
reprefented  in  Perfpedive,  Between  the  Eye  and 
the  Triangle  draw  fomewhere  the  Right  Line  ab , 
which  they  call  the  Fundamental  Line *  then  draw 
Z  v  reprefenting  therPerpendicular  Diftance  of  the 
Eye  above  that  Line,  be  it  what  it  will,  and  thro’ 
v  draw,  at  Right  Angles  to  z  v,  or  parallel  to  a  b , 
the  Horizontal  Line  vy ;  then  will  the  Plane  lying 
between  thofe  Parallels  reprefent  the  Table  or  Trans¬ 
parent  Plane.  Then  in  order  to  find  the  Perfpe- 
dive  Point  for  o,  one  of  the  Angles  of  the  Triangle 
omn,  draw  o  q  perpendicular  to  the  Fundamental 
Line  a  b ,  and  make  q  s  equal  to  qo.  Take  v  y  e- 
qual  to  v  z,  and  then  from  y  draw  sy  ;  draw  alfo 
v  q ,  whefe  interfedion  with  q  s  will  find  the  Point 
o,  which  will  be  the  true  reprefentation  of  o  in  Per- 
fpedive ;  proceed  after  the  fame  manner  with  the 
Points  M  and  N,  and  drawing  the  Lines  o  n,  nm, 
m  o,  the  Triangle  o  n  m.  will  be  the  true  reprefen¬ 
tation  of  the  Triangle  Ivl  N  O.  And  thus  proceed¬ 
ing  with  the  Angular  Points  of  any  Figure,  whe¬ 
ther  regular  or  irregular,  you  may  draw  any  thing 
truly  in  Ferfpedive ;  only  in  pradice,  feveral 
compendious  Methods  will  arife,  which  every  one 
will  difeover  on  frequent  Trials. 


And  if  the  Scenographick  Appearance  of  any 
Solid  were  to  be  reprefented,  as  fuppofe  of  a  Tri¬ 
angular  Prilm  whofe  Bafe  is  the  Triangle  M  NO 
in  the  Second  Figure  ;  you  need  only  find  the  up¬ 
per  Surface  of  it  after  the  lame  way  as  you  found 
the  Lower  or  the  Bafe,  and  then  joining  the  cor- 
refponding  Points  by  Right  Lines  you  will  have 
the  true  Reprefentation  of  the  Solid  in  Perfpedive. 


So  that  the  Work  is  the  fame  as  before,  only  you 
take  a  new  Fundamental  Line,  as  much  higher 
than  the  former,  as  is  the  Altitude  of  that  Solid 
whofe  Scenographick  Reprefentation  you  would 
delineate. 

But  there  is  yet  a  more  commodious  way  of 
doing  this,  as  follows ;  Having  found,  as  above, 
the  Bafe  or  Ichnographkl^  Plane  mno j 


Let  Perpendiculars  be  ereded  to  the  Fundamental 
Linei  from  the  three  Angular  Points,  which  will 
exprefs  the  Altitudes  of  thofe  Points.  But  becaufe 
thele  Altitudes,  tho’  equal  to  one  another  in  the 
Body  or  Solid  it  felf,  will  appear  unequal  in  the 
Scenographick  view,  for  thofe  that  are  further  off 
will  appear  lefs,  and  the  nearer,  larger. 

Their  true  proportionable  Heights  may  be  thus 
determined  :  Any  where  in  the  Fundamental  Line 
let  A  B  be  ereded  perpendicularly  equal  to  the  true 
Altitude  (or  if  the  Figure  hath  different  Altitudes, 
let  them  all  be  transferred  into  the  Perpendicular 
A  B)  and  from  the  Points  A  and  B  (and  from  all 
the  Points  of  intermediate  Altitude,  if  there  be 
any  luch)  draw  Right  Lines  to  the  Eye  Point  in  V, 
or  to  any  Point  in  the  Horizontal  Line  *  Thofe 
Lines  A  V  and  V B  will  conftitute  a  Triangle 
with  A  By  within  which  all  the  Points  of  Altitude 
will  be  contained.  Thro’  the  Points  o,  n,  and  m, 
draw  parallels  to  the  Fundamental  Line,  as  you  fee, 
and  from  the  Points  a,  a,  a,  ered  Perpendiculars 
to  thofe  Parallels,  and  where  they  Interfed  the 
two  Lines  A  V  and  BVy  as  in  the  Points  a ,  a,  a, 
and  b,  b,  b ,  &c.  they  will  determine  the  apparent 
height  of  the  Solid  in  that  Scenographick  Pofition 
to  the  Eye  at  V.  And  in  Pradice  thefe  Parallels 
and  Perpendiculars  are  to  be  eafily  deferibed  by 
the  help  of  a  good  Drawing-  Board  or  Table  fitted 
for  this  purpofe,  and  others  of  this  nature. 

Authors  on  this  Subjed  of  Perfpcciive  are  ; 

Alberti  Dureri  Perfpcttiva  cum  Fig. 

Hanfen  Leucours  Perfpeftiva,  in  High-Dutch. 

Vim.  r  617.  Fol. 
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Henri 


Henri ck  Loutenfacl ^  Perfpettiva,  ditto.  Franck,. 

1618.  ,  .  ,  .  ,  _  . 

La  Perfpettive  curtufe  dc  Niceron  a  Paris. 

1663. 

La  Perfpettive  avec  la  Raifon  des  Vmbres,  &c.  par 
Solamon  de  Caufa. 

Roger  Bacons  Perfpettive.  Lat. 

Joan,  Cantuarienfis  Archiepifcopi  Perfpettiva  Com¬ 
munis.  # 

Loinganno  de  Glocchi,  Perfpettiva  pratlica . 

Leada  Regele  delle  Perfpettiva. 

Verdmanni  Frifii  Perfpettiva, 

The  Jefuits  Perfpettive  ;  or,  La  Perfpettive  Pra- 
ttique  per  un  Religieux,  &C. 

Moxons  Prattical  Perfpettive. 

G,  Vbaldi  Perfpettiva ’,  Lib.  6. 

La  Perfpettive  Speculative  (3  Prattiquc  per  Mig~ 

non. 

Lamii  Perjpettive. 

Andre a  ^  ^  LlL 

PESA,  P«*/2r,  Pfo  ;  is  a  ^  °r  Weigh,  or  a 
certain  Weight  or  Meafure  of  Cheefe  and  Wool, 

containing  formerly  256  Pounds.  .  rA/r 

PESAGE,  is  a  Duty  paid  for  Weighing  of  Mer- 
chandice  and  other  Wares,  to  a  certain  common 
Weigher,  whom  they  called  Pefarius. 

PETER  Pence ,  called  alfo  Hearth  Pence ,  Rome 
Scot ,  and  in  the  North  Ream  Pence;  was  a  Le¬ 
vy  of  a  Penny  on  every  Houfe  wherein  thcr* 
■were  3©  Pence  viva  pecunia,  to  be  collected  and 
rent  to  Hmt:  This  at  6rft  tho’ only  a  Contribu¬ 
tion,  at  laftpaft  into  a  handing  Tax  :  one  half  of 

it  went  for  Alms  to  the  Englifh  School  at  Rome, 

and  the  other  half  to  the  Pope  s  ufe. 

It  was  at  firft  given  by  King  Ina,  and  confirm¬ 
ed  by  Offa  and  Ethelwolph  ;  eftabhlhed  by  the 
Laws  of  Canute ,  Edward  the  Confeffor ,  William  the 
Conquer  our,  and  Henry  I.  T  was  collected  by  the 
Bilhops,  who  employ  d  the  Rural  deans  and  Arch¬ 
deacons  to  receive  it.  The  whole  Summ  was  by 
Pope  Gregory  ftated  at  200/.  2 6s.  In  the  Year 
1365,  King  Edw.  III.  firft  forbad  the  payment  ol 
this  Duty  to  the  Pope ;  but  the  cuftom  loon  re¬ 
turned  again,  and  continued  till  the  Reign  of  Hen¬ 
ry  VIII  when  Polydore  Virgil  was  employed  here 
as  the  Pope’s  Receiver  General.  No  Place  nor  Re¬ 
ligious  Houfe  was  exempt  from  this  Impofition, 
but  only  the  Abby  of  St.  Albans. 


PETIT- Sergcanty:  To  hold  Lands  or  Tene¬ 
ments  in  Petit-Sergeanty,  is  to  hold  them  of  the 
Crown,  by  yielding  the  Sovereign  a  Knife,  Buck¬ 
ler,  Arrow,  or  a  Bow  without  a  String,  ot  other 
like  Service  at  the  Will  of  the  firft  Feoffer;  and 
there  belongs  neither  Ward,  Marriage  nor  Relief: 
No  one  can  hold  Land,  in  Grand  or  Petit-Ser¬ 
geanty,  but  of  the  Crown.  See  St  at.  of  Car.  2. 

PHALANX,  among  the  Macedonians ,  was  an 
Oblong  Square  clofe  Battle  of  Pikemen  confifting 
of  16  in  File  and  500  in  Front,  as  Polybius  faith  ; 
and  the  Soldiers  ftood  fo  clofe  together,  that  the 
Pikes  of  the  5th  Rank  extended  3  Foot  beyond  the 
Front  of  the  Battle. 

PHASES  of  the  Planets :  Since  all  the  Planets  as 
well  as  the  Earth  are  Spherical,  Opake  and  Sca¬ 
brous  Bodies,  they  muft  refled  every  way  the  Sun  s 
Rays  which  fall  upon  them  ;  and  it  will  follow  al¬ 
io  from  hence,  that  one  half  of  every  Planet,  or 


that  Heniifphere  which  is'turned»towards  the  Sun,' 
will  be  illuminated  by  him,  and  the  other  Hemi- 
fphere  at  that  time  muft  remain  in  Darknefs.  And 
further,  fince  ’tis  that  Hemifphere  of  any  Planet, 
which  is  obverted  to  the  Earth,  which  is  confider- 
ed  by  any  Obfervator : 


I 


The  eight  little  Circles  reprefent  the  different  Phafes 
of  Venus,  as  they  will  appear  to  an  Eye  placed  in  T 
on  the  Earth,  while  Ihe  moves  round  in  her  Or¬ 
bit  A  C  E  G  about  the  Sun.  It  will  be  plain 
then,  that  when  Venus  is  in  A,  and  the  Earth  at  T  3 
Ihe  being  then  moft  retrograde,  (fee  the  Word  Di¬ 
rect  in  this  VoU  will  leaft  of  all  appear  to  us,  be- 
caufe  her  obfeure  Hemifphere  is  entirely  obverted 
towards  us.  And  if  Ihe  happen  to  be  then  in  either 
of  the  Nodes,  i.  e.  in  the  Plane  of  the  Ecliptick, 
(lie  will  appear  like  a  Spot  in  the  Body  of  the 
Sun. 

But  when  file  gets  further  to  B  fthe  Eye  being 
ftill  fuppofed  to  be  in  T)  file  will  ftill  be  retro¬ 
grade,  but  fome  fmall  part  of  her  illuminated  Disk 
will  be  vifible ;  and  file  will  appear  with  illumi¬ 
nated  Horns  which  will  be  turned  from  the  Sun, 
or  towards  the  Weft.  When  Ihe  comes  to  C,  one 
half  of  her  illuminated  Disk  will  be  vifible  to  an 
Eye  in  T,  and  then  file  will  appear  like  an  Half- 
Moon  ;  in  D  file  will  be  gibbous,  and  in  E  at  full* 
And  the  fame  Phafes  Ihe  will  put  on  as  Ihe  moves 
in  the  other  Semicircle  from  E  to  A  again,  only 
the  illuminared  Horns  will  be  turned  a  contrary 
way  ;  as  appears  by  the  Second  Figure,  where  all 
the  feveral  Phafes  are  delineated. 


And 
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And  the  fame  kind  of  Phafes  muft  happen  to 
'Mercury  in  the  feveral  parts  of  his  Orbit,  regard 
being  had  to  the  Figure  of  it,  and  the  Time  of  his 
Periodical  Revolution  round  the  Sun, 


PHILTRATION.  See  Filtration. 
PHOSPHORUS  ;  by  order  of  and  before  the 
Royal  Society  at  London ,  Mr.  Hawkjbee  made  feveral 
Experiments  on  the  Phofpborus,  about  its  Production 
and  Propagation  of  Light  in  vacuo  •  and  it  plainly 
appeared  from  them,  that  the  removing  the  common 
Air  did  very  fenfibly  encreafe  its  Light.  And  by  the 
Experiments  made  by  the  fame  Perfon  on  the  Mer- 
curial  Phofphorus,  and  mentioned  in  Phil.  Tranf. 
N.  303.  it  is  alfo  manifeft,  that  tho*  Mercury  when 
ftrongly  agitated  in  the  common  Air  would  exhibit 
in  a  darkned  Room  fome  fparks  of  Light,  yet  that 
a  very  fenfible  and  eminent  degree  of  it  might  be 
produced  by  lhaking  it  in  proper  Glades  in  Va¬ 
cuo. 

Bernouli  Profeflor  of  Math,  at  Groningen  made  an 
eafie  portable  Mercurial  Phofphorus  after  this  man¬ 
ner  :  In  a  clean  neat  Viol  he  included  about  five  or 
fix  Ounces  of  well  purified  clean  Quickfilver ;  and 
then  evacuating  the  Viol  of  Air  by  applying  to 
an  Air-Pump,  it  would,  when  (hook  ftrongly  in 
the  Dark,  appear  all  bright  and  luminous,  lo  as 
that  one  might  diftinguilli  the  Faces  of  the  Specta¬ 
tors. 

PHY5ICKS,  or  Natural  Philofophy.  The  moft 
eminent  Books  on  this  Subject  which  will  give  the 
Reader  a  true  and  ufeful  knowledge  of  Nature 
are  thefe : 

Sir  If.  Newtons  Principia  Philofoph.  Naturalis 
Mathematica. 

Ejufdem  Opticc  :  five  dc  Lurnine  S  Coloribus. 

Borellus  de  Motionibus  a  Gravitate  pendentibus. 

— Dc  vi  percujfcnis. 

Wallis  Mechanic!# ,  five  Liber  de  Motu  Traci  at  us 
Geomctricus. 

Bon.  Fabri  Dialogs  Phyfici.  Lugd.  Galliarum. 
1669.  8  vo. 

Mr.  Boyle’s  P  by  [teal  Pieces. 

j^cil’s  Intrcduclio  ad  Veram  Pbyficam ; 

Dittons  Laws  of  Nature  and  Motion : 

Cheynes  Philcfcphieal  Principles  of  Natural  Re¬ 
ligion. 


P  I  N 


ah  ur,  tio6\$  iracts  printed  while  he  was  li¬ 
ving,  and  his  Opera  Pojlhuma . 

Philofoph.  Tranfaflions. 

And  Collections. 

Acid  Eruditorum  Lipfice . 

Collegium  Experiment  ale  five  Curiofumfn  quo  firi- 
maria  hujus  feculi  Inventa  &  Exveri**,i 
Phyfico-Mathematica  inveniuntur.  2V0I.  a  to 
EJftys  of  Natural  Experiments  made  in  the  Aca¬ 
demy  del  Cimento,  Englijh'd  by  Mr.  Waller 
1684.  4^.  .  ,  v * 

of  God  in  th,  Work?  of  the  Creation. 
^  1  Vlvf-Vifcourjes. 

Woodward  s  Natural  Hifiory  of  the  Earth. 

Bohun,  of  Winds. 

De  Sefijlentia  $oliiorum,  by  Alex.  Marchettus, 
Florentine.  1665.  4 to. 

Hypothefis  Phyfi co-Nova  G.G.  Leibnit. Lond. 

1671.  1 2 mo.  See  N.  74.  of  Phil.  Tranf. 
Horologium  Ofcillatorium  Chrijl.  Hugenii ,  Paris 
Fol.  1673.  * 

Traite  de  la  Percujfion  ou  Cheque  de  Corps  per  M. 

Mariotte  a  Paris  1673*  12 mo, 

Traite  de  Movements  des  Eaux  6?  des  autre s 
i6?6  Flu%des  fer  feUt  *er  M'  Mariotte.  Paris 

Pardies  Local  Motion ,  Engl. 

Exegefis  Phyficc-Math.  de  momentis  Gr avium 
Whifton  s  Theory  of  the  Earth. 

GalliUi  Dialogi  de  Mechanica  &  Motu  Locals 
- de  Syflemate  Mundi. 

Sznclart  Ars  Nova  &  magna  Gravitatis  &  Levi - 

tatis. 

Dee  de  P raft anti or ibus  quibufdam  Nature  Virtu - 
tibus.  qto.  Lond.  1558. 

Mifcellanea  Curiofa  Germanica,  in  8  Vol  a  to 
Phyfico-Mathefis  de  Lurnine,  Coloribus,  &'delridi 
per  Grimaldi.  9 


or  as  our  Vulgar  frequently  call 
mem  Piaches,  are  in  the  Italian  th$  fame  as  our 
Lloylters. 


PICAGE,  from  the  Latin  Pica ,  was  a  Cuftom 
or  Duty  paid  at  Fairs  and  Markets  for  breaking 
the  Ground  and  pitching  up  of  Stalls  and  Stand¬ 
ings  :  and  this  Profit  of  Picage  was  ufually  given 

or  granted  in  Charters  for  holding  a  Fair  or  Mar¬ 
ket. 


PIEDROXT,  in  Architecture,  is  a  Square  Pil¬ 
lar  which  is  partly  within  the  Wall.  Build.  DiSi. 

PILiE,  in  Architecture,  and  their  Quadra's  and 
Tables  fas  we  yet  fee  them  in  ancient  Altars  and 
Monuments)  were  imploy'd  for  Infcriptions  ;  but 
if  Ihorter  and  more  mafty,  they  ferve  for  Arches 
of  Bridges  and  for  Buttrefles  to  fojid  Work.  Eve¬ 
lyns  Parallel. 

PINK.,  is  a  Veftel  uled  at  Sea  mailed  and  rig¬ 
ged  like  other  Ships,  but  only  fhe  is  built  with  a 
round  Stern,  the  Bends  and  Ribs  compalling  fo  as 
that  her  Sides  buldge  out  very  much  $  wherefore 
thefe  Pinks  are  difficult  to  be  boarded,  and  alfo 
are  made  to  carry  greater  Burdens  than  others. 
They  are  often  ufed  for  Store-Ships,  and  Holpiral- 
Ships,  in  the  Fleet- 

PINNACE,  is  a  fmall  Veftel,  with  a  Square 
Stern,  going  with  Sails  and  Oars,  and  carrying 
three  Malls ;  and  is  ufed  as  a  Scout  for  Intelli¬ 
gence,  and  for  Landing  of  Men,  ©V.  alfo  one  of 
the  Boats  belonging  to  a  great  Man  of  War,  which 
ferves  to  carry  the  Officers  to  and  from  the  Shoar 
is  called  the  Pinnace. 


PISQ- 


P  L  A 
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PISCIVOROUS  Animals ,  are  fuch  as  feed  on 

Fifh.  See  Birds .  . 

PITCH,  is  a  word  ufed  by  Architects  and  Buil¬ 
ders  in  thefe  Senfes.  Sometime  Paving  is  called 
Pitching :  But  ufually  they  underhand  by  it  the 
Angle  which  a  Gable-end,  and  confequently  the 
whole  Roof  of  a  Building  is  fet  to.  If  the  Length 
of  each  Rafter  be  \  of  the  Breadth  of  the  Building, 
then  they  fay  that  Roof  is  of  a  T rue  Pitch :  But  if 
the  Rafters  are  longer,  they  fay  ’tis  a  high  or  /harp 
f  itch'd  Roof-,  if  fhorter,  they  call  it  a  low  or  flat 

pitch’d  Roof.  .  . 

PLACE  Apparent  of  a  Planet ,  is  a  Point  in  the 

Starry  Heaven  which  is  found  by  a  Right-Line 
paffing  fromthe  Spectators  Eye  on  the  Earth  s ;  Sur¬ 
face,  and  terminated  at  the  other  end  amongft  the 
fix’d  Stars.  In  the  Figure  under  the  word  Parallax 
in  Vol.  I.  If  A  be  the  Centre  of  the  Earth,  and  B  a 
Point  on  its  Surface ;  let  «  reprefent  the  Moon, 
then  will  G  be  her  true  and  H  her  apparent  Place 

in  the  Starry  Heaven. 

PLACE  'True  of  a  Planet ,  in  Altronomy,  is  that 
Point  amongft  the  Fix’d  Stars  which  is  found  by 
imagining  a  Right  Line  to  be  drawn  from  the 
Earth’s  Centre  thro’  the  Planet  and  terminated  at 
the  other  End  in  the  Starry  Heaven. 

PLACE  Geometric k,  The  Ancients  called  their 
Locus  or  Place  etvA\vouAV@~,  i.  e.  Rcfolutus,  and 
the  Order  of  their  Writings  about  it,  according  to 
Pappus ,  is  this,  (i.)  Euclidis  Datorum,  Lib.  i. 
(2.)  Apollonii  h£>y*  dvcdlo/fi jV>  or  de  R^tionis  field tone, 
Librii.  (3.)  The  fame  Author’s  %fi* 
of  the  Se&ion  of  a  Space ,  2  Books.  (4*)  His^two 
Books  of  Faftiones  (5.)  Euclide  his  3 

Books  of  Porifmata.  (6.)  Apollonius  his  vevna v, 
or  ot  Inclinations,  Books  2.  /(y.)  The  fame  Wri¬ 
ters  2  Books  of  Loca  Plana,  tvtjtov  (8.)  His 

eight  Books  of  Conicks.  (9.)  Arijheus  his  5  Books 
rn7ttov  or  of  Solid  Places.  (10.)  Euclide  his 

2  Books  of  Places  ad  Super fciem.  (1  i.J  Eratofthe - 
nes's  2  Books  de  Medietatibus.  Of  all  which  only 
Euclid’s  Data,  and  4  Books  of  Apollonius  his  Co¬ 
nicks  are  left  now  in  Being. 

See  alfo  J.  Craigs  Frattatus  Mathematicus  de 
Fig.  Curvilinearum  Quadraturis  $  &  de  Locis  Geome - 

tricis.  Lond.  1693.  4 to.  * 

PLANE,  is  an  Inftrument  ufed*i  Joinery  to 
make  Boards  Plane,  Try  and  Smooth,  or  in  order 
to  joint  or  frame  them  together,  Thefe  are 

of  feveral  Names  and  Sorts  according  to  the  feve¬ 
ral  Ufes;  as,  1.  The  Fore-  Plane,  which  is  a  long 
Plane,  and  uled  firft  of  all  before  either  Smooth- 
Plane  or  Jointer.  The  Edge  of  the  Iron  of  this 
Plane  is  not  ground  ftreight,  but  riling  with  a  Con¬ 
vex  Arch  in  the  middle  of  it,  that  its  Edge  may 
bear  to  be  fet  the  Ranker,  for  its  ufe  is  to  take  off 
the  Irregularities  of  the  Stuff  as  foon  as  may  be, 
in  order  to  prepare  it  for  the  Smoothing-Plane  or 
Jointer.  If  the  Stuff  be  free  and  frowy  ;  that  is, 
•even  tempered  all  over,  you  may  then  fet  the 
Plane  fo  rank,  as  that  you  may  take  off  a  Shaving 
of  the  thicknefs  of  an  old  Shilling ;  but  if  it  be 
hard  or  curling,  you  can’t  take  off  one  thicker 
than  an  old  Groat.  2.  The  Smoothing-Plane ,  is  a 
fhort  fmall  Plane,  whofe  Iron  is  fet  very  fine,  and 
its  ufe  is  to  take  off  the  Irregularities  of  the  Fore- 
Plane,  or  thofe  which  it  hath  left.  3-  The  Jointer 
is  a  Plane  longer  than  the  Fore-Plane,  and  hath  its 
Sole  perfedly  ftrait  from  End  to  End  ;  it  comes 
afrer  the  Fore-Plane  and  Smoothing- Plane,  and  is 
defign’d  to  (hoot  an  Edge  of  a  Board  perfedly 


ftreight  iti  order  to  jointing,  as  alfo  Boards  of  any 
thicknnefs  ;  for  tis  ufed  to  Fry ,  as  they  call  it^ 
that  is,  fmooth  Tables  with,  whether  large  of 
fmall :  wherefore  its  Iron  muft  be  fet  Very  fine, 
little  above  an  Hair’s  breadth  above  the  Sole  of  the 
Plane,  and  the  length  of  the  Edge  of  it  exactly 
ftrait,  or  parallel  to  the  Plain  of  the  Sole  or  Bot¬ 
tom  of  the  Plane.  4-  The  Strike  Block,  is  a  Plane 
made  as  true  as  the  Jointer,  and  like  it,  only  fiiort- 
er  •  being  ufed  to  (hoot  a  fhort  Joint,  which  it 
doth  more  handily  and  readily  than  the  long  Join¬ 
ter.  ’Tis  ufed  alfo  for  framing  and  fitting  the 
Joints  of  Mitres  and  Bevels,  but  then  the  piece  of 
Wood  is  drawn  by  hand  over  the  Plane  feveral 
times  till  ’tis  fhot  true.  5.  The  Rabbet  Plate ,  is 
ufed  to  cut  part  of  the  upper  Edge  of  a  Board 
ftrait  or  fquare  down  into  the  Stuff,  fo  that  the 
Edge  of  another  Board  cut  down  after  the  fame 
manner  may  fit  and  join  in  with  it  on  the  Square  5 
and  when  two  Boards  are  thus  cut  away  this  lap¬ 
ping  over  is  called  Rabbeting.  The  Rabbet-P l ante 
is  lometimes  ufed  alfo  to  ftrike  a  Fafcia  in  a  piece 
of  Moulding.  The  Iron  of  this  Plane  is  full  as 
broad  as  the  Stock  is  thick  (ufually  about  an  Inch) 
that  the  Angles  of  the  Edge  may  cut  down  exaCHy 
ftrait ;  and  it  delivers  its  Shavings  at  the  Side  and 
not  out  of  a  Mouth  at  the  Top,  like  other  Planes. 
6.  The  Plow,  is  a  narrow  Rabbet-Plane ,  with  the 
addition  of  two  Staves  with  Shoulders  to  them$ 
and  on  the  Bottom  of  the  Shoulders  a  Fence  :  Its 
ufe  is  to  plow  a  narrow  fquare  Groove  on  the  Edge 
of  any  Board,  of  any  proper  depth.  7.  Moulding- 
Planes,  of  which  are  feveral  kinds,  as  the  Round 
Plane,  the  Hollow,  the  O —  G — ,  the  Snipes  Bill, 
&c.  and  thefe  of  feveral  Sizes,  as  from  half  an 
Inch  to  an  Inch  and  half.  When  thefe  Planes  are 
ufed  on  foft  Wood,  as  Deal,  Pear-Tree,  Maple, 
&c.  the  Iron  is  fet  to  an  Angle  of  45  Degr.  with 
the  Sole  or  Bafe  of  the  Plane ;  but  if  it  be  very 
hard  Wood,  as  Box,  Ebony,  Lignum  Vitce,  &c. 
it  is  fet  to  80  Degr.  and  fometimes  quite  upright. 
There  is  alfo  fome  difference  in  the  grinding  of  the 
Bafil  or  the  Slope  of  the  Edge  of  the  Iron  of  the 
Plane;  for  in  working  onhard  Wood  this  is  ground 
to  anAngle  of  about  1 8  or  20  Degrees  ;  but  in  foft 
Wood,  not  to  one  above  12  Degrees;  for  the 
more  acute  the  Bafil  is  the  better  and  fmoother  the 
Iron  cuts,  but  the  more  obtufe  and  thicker  it  is, 
the  ftronger  is  the  Edge  to  cut  upon  hard  Work. 

PLANE  of  the  Projection,  in  the  Aftronomical 
PerfpeCtive  or  Stereographick  Projection,  is  a 
Plane  which  paffes  thro’  the  Centre  of  the  Sphere, 
the  being  fuppofed  the  Pole  of  or  in  a  Point  in  the 
Axis  of  that  Plane,  and  90  degrees  above  it  or  the 
Surface  of  the  Sphere ;  thus,  if  the  Eye  be  in  thd 
Zenith  or  Nadir  Points,  the  Horizon  will  be  a 
Plane  on  which  the  Circles  of  the  Sphere  may  be 
projected  Stereograph ically :  And  from  hence  it 
will  follow,  that  all  great  Circles  of  the  Sphere 
paiiing  through  the  Eye-point,  muft  be  at  Right 
Angles  to  the  Plane  of  the  Projection,  becaufe  they 
pafs  thro’  its  Poles,  See  SpherickGeometry  or  Pro¬ 
jection  in  Vol.  I. 

PLANETS.  The  Motions  of  the  Six  Primary 
Planets  round  the  Sun  is  fo  adjufted,  that  the 
Square  of  the  Times  of  their  Periodical  Revoluti¬ 
ons  are  as  the  Cubes  of  their  Diftances  from  the 
Sun  i  And  the  fame  thing  is  found  by  all  Aftrono- 
mers  to  be  true,  with  regard  to  the  Motions  of  the 
Secondary  Planets  or  Satellites  round  their  Primary 
Greg.  Afiron:  p.  26,  27. 

The 


ones. 


The  Forces  with  which  the  Primary  Planets  are 
continually  drawn  from  a  Rectilineal  Motion,  and 
by  that  means  are  retained  in  their  Orbits,  are  re¬ 
ciprocally  as  the  Squares  of  their  Diftances  from 
the  Centre  of  the  Sun.  Id.  p.  33. 

The  Forces  with  which  the  Secondary  Planets 
are  retained  in  their  Orbits,  are  reciprocally  as  the 
Squares  of  their  Diftances  from  the  Centres  of  their 
Primary  Planets  about  whom  they  revolve,  p.  34. 

The  Nodes  and  Apfidcs  of  all  the  Planetary  Or¬ 
bits  are  at  reft  and  do  not  move  progreffively. 
P-  55- 

The  Planets  and  Comets  are  retained  in  their 
Orbits  by  the^  force  of  Gravity;  the  fame  Law 
prevailing  thro’  all  the  Solar  Syftem.  p.  57. 

If  a  Primary  Planet  revolving  round  the  Sun  as 
its  Centre,  carry  round  with  him  a  Satellite  which 
revolves  alfo  round  the  Planet ;  the  Motion  of  this 
Satellite  will  be  accelerated  all  the  while  it  is  moving 
from  the  Quadratures  to  the  Syzygies,  and  retarded 
all  the  while  it  is  in  moving  from  the  Syzygies  to  the 
Quadratures:  So  that  it  will  move  f after  near  either 
its  Conjunction  or  Oppofition,  and  flower  near 
the  Quadratures.  The  Figure  of  its  Orbit  will  al¬ 
fo  be  more  Curvilineal  in  the  Quadratures  than  in 
the  Syzygies,  and  confequently  the  Satellite  will 
be  or  recede  farther  from  the  Primary  Planet,  in 
the  Quadratures  than  in  the  Syzygies,  fo  as  that 
the  Orbit  will  be  an  Elliplis,  whofe  Centre  is  the 
Primary  Planet,  and  whofe  greater  Axis  lies  at 
Right  Angles  to  a  Line  drawn  from  the  Sun  $  and 
the  lelfer  Axis  is  coincident  with  that  Line.  This 
Dr.  Gregory  demonftrates  in  his  Aftron.  p.  282, 

But  if  the  Orbit  of  the  Satellite  Planet,  inftead 
of  being  a  Circle  be  an  Ellipfis ,  in  whofe  Focus  the 
Primary  Planet  is  fuppofed  to  be  placed,  then  will 
the  greater  Axis  of  this  Elliptical  Orbit,  twice  ad¬ 
vance  forward,  vi%.  in  the  2  Quadratures,  and 
twice  recede  backward,  vi%.  in  the  2  Syzygies, 
of  every  Revolution  of  the  Satellite  round  the  Pla¬ 
net.  p.  298. 

In  each  Revolution  of  the  Satellite  round  the 
Planet  the  Apfidcs  will,  for  the  moft  part,  advance 
more  forwards  than  they  recede  backwards,  and 
by  the  excefs  of  this  Progreifion,  will  move  in 
Confequcntia. 

PLASTlCE,  or  the  PlafticJ^Art,  is  the  Art  of 
making  Figures  of  Men,  Birds,  Beafts,  Fifties, 
Plants,  c '3c.  in  Clay,  &c.  The  "Workmen  are  cal¬ 
led  PlaJL l\  It  differs  from  Carving,  becaufe  here 
the  Figures  are  made  by  Addition  ufually,  but  in 
Carving  always  by  SubftraCiion  of  what  is  fuper- 
fluous.  It  is  now  with  us  chiefly  ufed  in  Fret¬ 
work  Ceilings;  but  the  Italians  apply  it  to  the 
Mantlings  of  Chimneys  with  great  Figures. 

PLAY.  The  Laws  of  Chance  or  the  Proporti¬ 
on  of  Hazard  in  Play  or  Gaming  is  a  thing  Mathe¬ 
matically  Computable,  &c.  For  tho‘ it  be  ufually 
very  uncertain  in  any  Game  depending  on  Chance, 
who  fhall  win ;  yet  It  may,  in  moft  Cafes,  be  de¬ 
termined  who  hath  the  better  of  the  lay,  and 
what  Advantage  one  hath  above  the  other;  (which 
if  Gentlemen  knew  and  confidered,  they  would 
not,  perhaps,  venture  their  Money  with  Sharpers, 
and  fuch  Wretches  as  make  it  their  whole  bufinefs 
to  know  and  remember  the  Odds  in  Gaming,  as 
well  as  to  praClice  moft  infamous  ways  of  Cheat¬ 
ing  by  falfe  Dice,  flight  of  Hand,  fee.)  But,  I 
proceed  to  an  eafie  Inftance;  tho’  whether  a  Man 
fhall  throw  6  with  one  Die  the  firft  time  be  uncer¬ 
tain,  yet  how  much  it  is  againft  him,  or  hgw  im¬ 


probable  that  he  doth  not,  may  eafily  be  determi- 

d  ,  jikewife  if  an™her  and  I  play  at  Tables 
or  J3ack-Gammon,  3  up,  and  I  am  the  firft  one  ; 
tho  it  be  uncertain,  and  cant  be  determined  Ma¬ 
thematically  who  fhall  win ;  yet  by  thofe  Prin¬ 
ciples  I  can  demonftrate  what  the  Advantage  is  on 
my  fide,  and  how  much  the  Value  of  my  Expecta¬ 
tion  or  Chance  exceeds  his. 

A  vaft  variety  of  Queftions  about  thefe  things 
will  arne  in  Play,  amongft  two  or  more  Gamfters  • 
in  order  to  the  determination  of  which,  this  muft 
be  premifed  as  a  Principle. 

'That  the  Value  of  any  one's  Chance  or  Expettati- 
on  of  Winning,  is  what  would  furchafe  the  like 
Chance,  Advantage  or  Expectation  in  a  juft  or 
equal  Game . 

Thus  if  a  Perfon  fhould,  unknown  to  me,  hide 
in  one  Hand  7  s.  and  in  the  other  3  s.  tho’  it  be 
impoffible  for  me  to  be  certain  which  Number  is 
in  which  Hand ;  yet  I’m  fure  ’tis  an  advantage  to 
me  to  have  the  choice  of  which  Hand  I  will  take  ; 
and  ( as  I  fhall  fhew  below)  this  advantage  is 
worth  five  Shillings. 

In  order  to  which,  I  lay  down  this  Propo- 
fition. 

Propofttion  I. 

Where  there  is  an  equal  Chance  for  4=3  s.  and 
bz=7s.  the  value  of  my  Expedition  is  or 

half  the  Summ  of  a  and  b. 

To  inveftigate  the  truth  of  which  Propofttion  ; 
fuppofe  I  would  feek  what  the  value  of  my  Expe¬ 
ctation  is  in  this  cafe,  let  it  in  the  Analytick  way 
of  enquiry,  be  called  x. 

Then,  by  the  general  Axiom  or  Principle,  If  I 
had  x,  I  were  able  in  a  fair  and  equal  Game  to 
purchafe  fuch  an  Expectation  again. 

Suppofe  therefore  I  play  with  another  on  thefe 
terms,  that  each  of  us  fhall  ftake  down  *,  and 
that  the  Winner  fhall  give  a  to  the  Lofer :  I  fay 
this  is  juft  and  fair,  and  that  I  have  an  equal 
chance,  eithqfcto  get  a,  if  I  lofe  the  Game,  or  to 
have  ix  a  (that  is,  With  the  Stakes,  fubduCting 
a)  if  I  win.  Now  to  make  it  an  equal  Game, 
this  2x  a  muft  be  tzib,  wherefore  tranfpofing  a 
and  dividing  by  2,  you  will  have  this  Equation 

A  —£-*  which  gives  *  fought. 

Thus  in  Numbers,  If  I  have  an  equal  chance  of 
getting  3  s.  or  7  s.  then  by  this  Propofition  my  Ex¬ 
pectation  or  Intereft  is  worth  5  s.  and  ’tis  certain, 
that  having  5/.  I  may  have  the  fame  Chance;  for  if 
I  play  with  another,  and  each  of  us  ftake  5  s .  with 
this  condition,  that  the  Gainer  fhall  pay  the  Lofer 
3  s.  This  is  an  equal  way  of  Gaming  ;  and  ’tis 
plain,  That  I  have  an  equal  Chance  to  get  or  re¬ 
ceive  3  s.  if  I  lofe,  or  7  s.  if  I  win. 

That  is,  if  a  Man  will  give  me  the  choice  of  7  s. 
in  one  of  his  Hands,  and  [3  s.  in  the  other,  ’tis  as 
good  as  giving  me  5  s. 


Propofttion  II. 
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Proportion  II. 

Where  there  is  an  equal  Chance  of  a,  b,  or  c,  the 
value  of  my  Expectation  is  or  onc  third 

of  the  Summ  of  a,  b,  and  c. 

*  Let  x  (as  before,)  be  the  Value  of  my  Expecta¬ 
tion;  then  muft  *  be  fuch,  that  I  can  purchafe 
with  it  the  lame  Expectation  in  a  juft  and  equal 
Game.  Suppofe  the  Conditions  of  the  Game  were, 
that  of  three  Gamefters  each  of  us  ftake  down  at, 
and  I  agree  with  one  of  them,  to  give  him  b  if  I 
win,  and  he  doth  the  fame  by  me  ;  with  the  other 
I  agree  to  give  c,  if  I  win  ;  and  he  doth  the  fame 
with  me:  I  fay,  this  is  fair  and  equal  play ;  for 
here  I  have  an  equal  Chance  ro  get  b,  if  the  firft 
win,  c  if  the  fecond  win  ;  or  3* — b — c  (that  is, 
all  the  Stakes,  deducting  b  and  c)  if  I  win  my  felf. 
Now  to  make  the  Game  equal,  3* — b—c  muft  be 

equal  to  a ,  wherefore  And  fo  on  ;  if 

there  had  been  an  equal  Chance  for  four  things 
as  a-pb-^c+d,  the  Value  of  my  Expectation  will 
be  -b±c±d  &c_ 


Propofition  III. 

Let  the  Number  of  Chances  by  which  13  (=<*) 
may  happen  to  me,  be  /= 3,  and  the  Number  of 
Chances  by  which  £= 8,  falls  to  me  be  q-=. 2,  and 
luppoling  all  the  Chances  to  happen  with  an  equal 
Facility  ;  then,  I  fay,  the  Value  of  my  Expecta¬ 
tion  is  that  is,  in  words.  The  Quotient 

arifing  from  the  Summ  of  the  Products  of  both 
the  Numbers  a  and  b,  when  multiply ’d  into  their 
Refpective  Chances  p  and  q,  and  then  divided  by 
the  Summ  of  thole  two  Chances.  To  prove 
which, 

Suppofe  as  before,  my  Expectation  to  be  x:  If 
I  have  x,  I  Ihall  be  able  to  purchafe  with  it  the 
fame  Expectation  again  in  an  equal  Game.  For 
this  I  may  take  in  as  many  Perlons  to  play  with  me 
as  make  up  the  Number  of  pfq  ;  of  which  every 
one  muft  ftake  x :  Therefore  the  whole  Stake  will 
bepx+qx,  and  every  one  plays  with  equal  hopes 
of  winning. 

With  as  many  of  my  Fellow-Gamfters  as  the 
Number  q  ftands  for,  I  bargain  one  by  one,  that 
which  of  them  foever  wins  fliall  give  me  b  ;  and  if 
I  win,  I  will  do  fo  by  them.  Then  with  the  reft 
of  the  Gamefters,  whofe  Number  is  p — 1  (that  is, 
all  the  remaining  Gamefters  but  thole  expreftby  q, 
and  my  felf)  I  bargain,  that  whoever  of  them 
gains  the  Stakes  Ihall  give  me  a,  and  I  agree  to 
do  fo  by  them,  if  I  win.  ’Tis  plain  that  this  is 
fair  Play,  no  Man  being  injured.  And  in  this  Cafe 
I  have  q,  expectation  to  gain  b ;  and/— ri  ex¬ 
pectation,  to  win  a:  And  1  Expectation  (vi%.  If  I 
win  my  felf)  to  gain  px+qx- — bq — ap-j-a;  for  if 
I  win  I  muft  give  b  to  each  of  the  q  Gamefters, 
and  a  to  each  of  the  p — 1  Players;  which  makes 
ab-\-p4~.a  •  if  therefore  qx\bx — ba—apfa  were 
equal  to  a ,  I  fhould  have  p  Expectations  of  a ; 
ffince  juft  now  I  had  /-*• Expectations  of  it) 
and  q  Expectations  of  b ;  and  fo  I  fhould  come 
juft  to  my  firft  Expectation ;  wherefore  putting 
Vol.  II. 


px  -f  qx — bq — ap  -f  azza .  By  Reduction 

P+'1 

In  Numbers,  If  I  have  3  Chances  for  13,  and  2 
Chances  for  8,  I  fay  by  this  Rule  my  Expectation 
is  worth  1 1. 

For  13x3=39.  and  8x2=16.  and  39 -f 16=55, 
and  55=*  5=1 1. 

And  if  I  have  1  r,  I  can  eafily  (hew  that  I  may 
come  to  this  Expectation  :  For,  fuppofe  I  play 
with  4  others,  each  of  which,  as  well  as  I,  ftakes 
ii;  with  two  of  thefe  I  bargain,  that  whoever  of 
us  wins  fliall  give  the  others  8  a-piece  ;  and  then 
with  the  other  2,  I  agree,  that  the  Winner  Ihall 
give  to  the  2  Lofers  of  us  13  a-piece.  Then  ’tis 
plain,  I  have  2  Expectations  to  get  8,  and  3  Ex¬ 
peditions  to  get  13  (vi\.  if  either  I  Jr  any  of  the 
other  two  win)  for  in  this  Cafe  I  gain  all  the 
Stakes  which  make  55  ;  out  of  which  I  muft  give 
the  firft  two  8  a-piece,  and  the  other  two  18  3- 
piece,  and  fo  there  remains  13  for  my  felf. 

•1 

To  apply  thefe  things  to  the  ordinary  Cafes  of  Play. 

1.  Suppofe  he  that  comes  firft  to  Three  be  up, 
or  wins  the  Stake  between  two  Gamefters :  And  let 
me  be  two  and  he  but  one ;  Query,  what  is  my  Ad¬ 
vantage  ?  Or,  if  we  leave  oft  Play,  what  is  mv 
juft  Share  of  the  Stakes  ?  ^ 

The  firft  Confideration  here  is,  how  much  each 
of  us  wants  to  be  up  ;  as.  fuppofe  we  play  3  up, 
and  he  be  1  and  I  2  ;  or  if  we  play,  firft  come  to 
20,  and  he  be  1 8  and  I  19  Games ;  in  both  thefe 
Cafes  he  wants  2  of  being  up  and  I  want  but  one. 
The  Queftion  is,  what  Advantage  I  have  of  the 
Lay  ?  or  what  Proportion  of  the  Stakes  is  due  to 
me  if  we  fhould  now  leave  off. 

To  find  which,  let  us  fee  what  would  happen 
if  the  Game  went  on  :  If  I  get  the  next  Game,  or 
End,  I  am  up,  and  win  the  Stakes ;  which  fup¬ 
pofe  you  call  a=S,  but  if  he  win  2,  then'  he  will 
be  up  as  well  as  I,  and  fo  both  our  Lots  are  equal  • 
and  if  we  fhould  then  divide,  each  of  our  Shares 
will  be  |  or  ~a. 

But  before  we  play  that  Game,  if  I  am  two 
and  he  but  one,  the  Hazard,  which  of  us  (hall 
win  that  Game,  being  equal,  I  have  an  equal 
Chance  to  get  the  whole  Stake  or  the  half;  that  is 
a  or  4  i  for  if  I  win  the  Game  I  have  a,  and  if  he 
win,  my  juft  fhare  of  the  Stake  is 

Since  therefore,  before  I  begin  this  Game,  I  have 
an  equal  Chance  to  gain  a  or  ±a,  the  value  of  my 
Expectation  (by  Prep.  I.)  is  half  the  Sum  of  both 

thofe  Chances  (*.*.j— Now  if  I 

have  fa  due  to  me  as  my  Share,  he  can  have  but 
ia  due  to  him  as  his  Proportion ;  fo  that  if  we 
play’d  for  8  Pieces,  and  would  draw  Stakes  when 
I  am  two  and  he  but  one,  and  if  three  be  up  I 
muft  have  6  Pieces  and  he  but  2  Pieces,  and  the 
odds  on  my  fide  is  Three  to  One. 

Another  way  thus  5  in 

Cafe  1.  The  Deficjences  being  3,  the  Sett  muft 
be  up  in  two  Ends;  wherefore  take  the  Members 
°u  Power  of  a  +  b,  and  diftribute  them 

thus.  Became  A  wants  but  one  of  up,  let  all  the 
Members,  where  there  is  one  a  or  more,  with  their 
Vnuce  be  colleded  for  A,  and  all  where  there’s  two 
b  s  (or  bb  and  above)  for  B. 

5  I  Fo  r 
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Wherefore  A* s  odds  to  B 
js  3  to  i. 


Or  by  fimple  Subftradion  only,  Let  the  Stake  of 
each  be  32  s.  then  if  A  wins  the  next  Game  he  is  up 
and  hath  the  whole  or  64  Shillings ;  but  if  B  wins 
it,  their  Shares  will  be  equal.  A  there  might  have 
(aid,  If  B  will  leave  off  let  him  give  me  the  32 
Shillings,  which  I  am  lure  of,  tho’  he  fliould  win 
the  next  Game ;  and  fince  he  will  not  venture  for 
the  other  32J.  let  us  divide  it  fairly  between  us ; 
fo  A  muff  have  1 6  s.  more,  which  will  make  his 
Share  in  the  whole  48  Shillings,  and  be  muff  have 
only  1 6  Shillings. 

’Tis  the  fame  odds,  i.  e.  3  to  1,  that  a  Man 
throws  not  Pile  twice  together  with  one  Piece,  as 
that  he  throws  two  Piles  the  firft  throw  with  two 
Pieces. 

For  reckoning  each  Face  of  the  Piece  of  Money 
for  a  Chance,  like  the  Face  of  a  Dye,  ’tis  plain, 
of  the  4  Chances  on  the  two  Pieces,  rhere  is  only 
two  Piles  for  him,  whereas  there  is  2  Croffes,  one 
Pile  and  one  Crofs,  and  one  Crofs  and  one  Pile  a- 
gainft  him.;  each  Piece  having  two  Faces)  that  is, 
there  is  one  for  him  and  3  againft  him. 


For  A. 

■  —  r - - 

For 

1  at 1  1 

1  bb 

2  ab 

3 

1 

Cafe  4.  Suppofe  I  want  2  and  he  3  Games  of  be¬ 
ing  up. 

Then  if  I  win  the  next,  I  (hall  want  but  one 
and  he  three.  This  ffate  of  the  Sett  is  worth 
by  the  laft  Cafe ;  but  if  he  win,  then  each  of  us 
will  want  2,  and  fo  our  Chance  is  equal,  and  there 
is  ia  due  to  each  of  us  ;  wherefore  1  have  an  e- 

qual  chance  to  gain  ?a  or  -\a  :  But  T*  —=44 

wherefore,  if  we  were  to  divide  the  Stakes  juffly, 
there  is  eleven  i6ths  due  to  me,  and  confequently 
but  5  Sixteenths  due  to  him  £  wherefore  I  muff 
have  eleven  parts  of  the  Stake,  and  he  but  five. 

Otherwife  thus  ; 

Let  A  want  2  of  up,  and  B  want  3. 

The  Deficiencies  2  +  3  being  5,  the  Sett  muff  be 
up  in  one  Game  lefs;  vi%.  4. 

I  take  therefore  the  4th  Power  of  the  Binomial 
A-f-B,  vzf.  /z4-f  4/t^-f  6albt  and  di- 

ftribute  it  thus ; 

Let  all  the  Members  where  there  are  two  as  be 
collected  for  A,  and  all  thofe  where  there  are 
three  V s  for  B. 


A. 

1  a\ 

t^cPb 

6a2bz 


B. 

^b’a 

ih 


1  II 


5 


Then  adding  all  the  Unci# 
in  each  Collection  together 
they  will  give  the  Chances  and 
fhew  the  Odds  of  A's  winning, 
or  being  up  before  B,  to  be 
as  1 1  to  5. 


Cafe  2.  Suppofe  I  want  but  one  Game  of  up, 
and  my  Fellow-Player  3. 

I  confider  the  ffate  of  our  Cafe,  if  either  my  felf 
or  he  gain  the  next  Game.  If  I  win  it  I  am  up, 
and  fo  have  the  Stake  a ;  if  he  win  it,  he  will  then 
want  two  of  being  up,  as  I  want  but  one.  And 
then  I  fhall  be  in  the  fame  ffate  as  was  fuppofed 
in  the  Cafe  before  this ;  and  my  Glare  of  the 
Stakes,  if  we  fliould  divide  fairly, is  \a  ;  wherefore 
before  I  threw  I  had  an  equal  chance  for  a  or  \a, 
and  therefore  (by  Propoftien  1.)  my  Expectation 

is  worth  But  if  my  Proportion  of 


Expectation  be  ^a,  his  can  be  but  \a ;  and  there¬ 
fore  my  Odds  is  as  7  to  1. 

Otherwife  thus. 

The  Deficiences  being  4,  the  Set  muff  be  up  at 
3  Games  end  :  Then  take  the  Members  of  the 
third  Power  of  AHB  and  diftribute  them  thus  : 


1 1? 

1  b\ 

3  aab 

3  abb 

t  — 

7 

1  .  ' 

Wherefore 
as  7  to  I. 


the  Odds  is 


Here  alfo  by  common  Subtraction  *tis  plain ; 
That  if  A  wins  the  Game  fee  hath  64  s.  but  if  B 
wins  it,  they  are  in  the  Condition  mentioned  in 
Cafe  1.  That  is,  there  is  then  48  s.  due  to  A ; 
wherefore  he  might  fay,  Give  me  that  48  s.  that 
is  due  to  me  (for  I’m  fure  of  it  whether  I  win  or 
lofe  the  next  Game)  and  if  you  will  leave  off  and 
feot  hazard  the  other  1 6  s.  let  us  divide  them  e- 
qually ;  give  me  8  s.  more,  which  makes  my 
Share  6\s.  leaving  yours  but  8/.  wherefore  A's 

Advantage  was  7  to  1. 

Cafe  3.  By  this  method  of  Calculation  you  will 
find,  that  if  I  want  but  one  of  being  up  and  be  4, 
slit  Odds  on  my  fide  is  1  %.  to  1, 


And  fo  on  Univej'fally, 


As  in  Cafe  the  next,  where  A  wants  two  and  B 
wants  four  of  up. 

The  Deficiencies  being  6,  the  Sett  will  be  up 
in  one  Game  Ids,  vi%.  5.  Taking  therefore  the 
tVnfi(£  of  the  5  th  Power  of  afb  you  will  havf 
for  A.  for  B  only 


Wherefore  the  Odd$ 
is  26  to  6,  or  13  to  3. 


la s 

lb * 

5  a*b 

5  ah 

10  a'b 

ioa'b 

in  all  26. 

in  all  <5 

This  Method  by  the  Vncia  of  a  Binomial  was 
communicated  to  me  by  the  Honourable  Francii 
Roberts,  Efq;. 


Cafe  5.  Suppofe  I  want  2  and  he  4. 

If  I  win  next  I  fliall  want  but  one  and  he  will 
ftill  want  four  ;  but  if  I  lofe  the  next  Game,  I  fliall 
want  2  and  he  3  ;  wherefore  by  Cafe  3,  4.  I  have 
an  equal  hazard  of  gaining  44  or  44,  and  this  by 
Prop.  I.  is  worth  Ha  5  wherefore  his  Share  is  bur 
Ha,  and  therefore  the  Odds  on  my  fide  is  13  to  3. 

N.B.  Wherefore  he  that  wants  but  2  of  up, 
when  the  other  wants  4,  is  in  a  better  ffate  than 
he  who  wants  but  one  when  the  other  wants  but 
two  ('as  in  Cafe  1.  for  his  Expectation  then  is  but  4 
or  Ha,  whereas  now  ’tis  4-4*« 

To  carry  this  a  little  farther,  Suppofe  3  Men  as 
play,  and  let  the  firft  and  fecond  want  but  one 
Game  of  up  ;  and  the  third  want  two. 

To  find  the  value  of  the  Share  of  the  firft  (ia 
cafe  of  a  Divifion  of  the  Stakes)  you  mud  confi¬ 
der  what  will  happen  if  either  be  or  any  of  the 
two  other  gain  the  firft  Game.  If  the  firft  win  he 
gets  the  Stake  a ,  if  the  fecond  win  the  firft 
hath  nothing ;  but  if  the  third  win,  each  would 
want  a  Game;  fo  that  j<%  is  each  Man’s  fliare : 

Where- 
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Wherefore  the  firft  Man  hath  one  Expectation  to 
gain  a,  one  to  get  nothing,  and  one  for  \a  3  whi< ' 

by  Prof.  II.  is  —  z=£a.  But  the  fecond  Man’s 

Expectation  was  as  good  as  that  of  the  firft,  for  he 
wanted  alfo  but  one  of  up ;  wherefore  his  alfo  is 
of  a :  But  and  confequently  the  Third’s 

lhare  can  be  but  ia  •  wherefore  the  Stakes  being 
divided  into  9  parts,  the  two  firft  Men  muft  have 
4  a-piece,  and  the  third  muft  have  one. 

And  after  this  manner  you  may  proceed  with 
any  Number  of  Players 3  of  which  fome  want 
more  and  fome  Iefs  of  the  Setts  of  Games.  If  you 
go  about  to  inveftigate  any  one’s  Share,  you  muft 
confider  what  would  be  due  to  him,  if  either  he  or 
any  other  Gamefter  ftiould  win  the  next  Game 3 
and  then,  adding  all  their  Shares  and  dividing  the 
Sum  by  the  Number  of  the  Gamejlers ,  the  Quotient 
will  be  the  Share  you  fee  k. 

Propofition  IV.  Problem. 

To  find  at  how  many  throws  one  may  under¬ 
take  to  throw  6  with  one  Dye  ? 


Now  I  fay,  that  the  Number  of  Throws  re¬ 
quir’d  muft  be  the  Index  of  that  Power  of  t» 
which  makes  the  Numerator  at  leait  double  to  th# 
Denominator  3  for  by  that  means  the  Chances  a- 
gainft  me  being  fubdu&ed,  a  Majority  will  remain 
for  me. 

Throws  6x-fx*Xr 

1  C  .y  5  agft,me^  1  for  me 

2<  s  i25  >11 

3  /  *  C  12,5  \9* 

4  V  EJ615  ^671 

Wherefore  at  4  Throws  I  have  fomething  the 
Advantage  :  And  fo  you  may  proceed  on  as  far  as 
you  pleafe. 

Problems  of  this  Nature  are  very  expeditiotifly 
lolved  by  the  Logarithms ,  as  in  this  Example. 

In  how  many  times,  with  6  Dice,  may  one  un¬ 
dertake  to  throw  all  Sixes  ? 

All  the  Chances  on  6  Dice  being  the  6th  Power 
of  65  that  is,  46656,  let  *  be  the  Number  of 
Throws  requred. 


that  is  36 — 25 
216 — 125 
1296— 62$ 


Cafe  1.  If  I  undertake  to  throw  fix  th cfirjl  time , 
’tis  plain  there  is  but  one  Chance  for  me  and  5  a- 
gainft  me.  Let  the  Stake  therefore  be  a,  then  ftiall 
I  have  one  Expectation  to  gain  a ,  and  5  to  gain 

nothing 3  wherefore  by  Prop.  II.— nothing^ 

(for  5  times  nothing  is  nothing)  =^a,  is  the  value  of 
that  Expectation,  and  confequently  my  Antagonift 
muft  have  {a,  wherefore  he  ought  to  lay  me  5 

to  1. 


xi 


2 

3 

4 


46656*1 

- >2.  that  is,  this  FraCHon  when  raif- 

46655  ed  up  to  the  Power  of  x  muft 
have  its  Numerator  above 
double  of  the  Denominator  3  or 
by  the  Logarithms. 

0.0000093 1*  >  0.30103000. 

Wherefore  dividing  one  by  the  other  it  will 
follow,  that  .*>32334. 

And  confequently  *=32335.’ 


■) 


Cafe  2.  If  I  undertake  to  throw  6  at  two  throws 
with  one  Dye,  my  Chance  may  thus  be  found  3 

If  I  throw  6  the  firft  time  I  have  my  Stake  3 
if  I  do  not,  I  have  but  one  throw  remaining 3 
which  (by  Cafe  1.)  is  =ia  ;  wherefore  there  are 
five  Chances  for  my  gaining  iat  and  but  one  for  a  3 

which  (by  Prop.  II.)  =j{a,  the  Chances 

againft  me  then  give*  my  Fellow-Gamefter  j£a, 
and  confequently,  that  I  don’t  throw  6  at  two 
throws,  is  25  to  11. 

Cafe  3.  By  the  fame  method  of  Calculation  you 
will  find  that  I  don’t  throw  6  at  three  times,  is 
125  to  91,  a  little  than  4  to  3. 

Cafe  4.  That  I  do  throw  it  at  4  times  is  67 1  to 
625,  a  little  more  than  an  even  Wager. 

Cafe  5.  That  I  do  it  at  5  times,  is  4651  to  3125, 
vi%.  almoft  3  to  2. 

Cafe  6.  That  I  do  it  at  6  times  is  3 1 03 1  ro 
15625,  almoft  2  to  1. 

The  Solution  of  this  Problem  and  of  the  follow¬ 
ing  one  I  had  alfo  from  the  Honourable  Fr.  hyp¬ 
hens,  Efq;.  Thus, 

In  how  many  times,  with  a  fingle  Dye,  may 
one  undertake  to  caft  Six. 

The  Chances  of  one  Dye  being  6,  I  make  6 
the  Numerator  of  a  Fra&ion,  and  the  Chances  a- 
gainft  my  throwing  6  being  5,  I  make  that  the 
Denominator 3  and  by  confequence,  the  Denomi¬ 
nator  fubdufted  from  the  Numerator  leaves  thp  Chances 
Cgfiich  are  for  me. 

Vol.  II. 


Now  without  the  Logarithms  (which  folve  this  in 
a  few  Minutes)  a  Man’s  Life  would  fcarce  ferve  to 

go  thro’ the  Operation 3  for  muft  be  railed 

up  to  the  32335th  Power,  which  would  make  a 
Row  of  Figures  almoft  a  Quarter  of  a  Mile  in 
length. 

Propofition  V.  Problem. 

To  find  at  how  many  times  one  may  throw*  ia 
with  only  2  Dice  ? 


Cafe  1.  ’Tis  plain,  the  firft  Throw,  the  Caftor 
hath  but  one  way  to  throw  it  and  3  5  Throws  to 
mifs  it  3  wherefore  by  Prop.  II.  his  Expectation  is 
but  fsa. 

Cafe  2.  He  that  undertakes  it  at  twice,  if  hC 
throw  1 2  the  firft  time  gains  a  5  if  not,  he  hath 
but  one  Throw  more  for  it  3  and  that  is  worth 
but-^tf,  by  the  former  Cafe  5  wherefore  there  is 
but  one  Chance  for  him  for  12  at  the  firft  throw, 
and  3  5  Chances  againft  him  :  So  that  he  hath  1 
Chance  for  a  and  35  for  f^a,  which  by  Prop.  II.' 

is  worth  Yd$6a>  an^  there  will  be  againft  him 

which  is  above  16  to  1.  i 

Omitting  then  the  Chances  of  doing  it  at  three 
Throws,  let  us  find  the  Hazard  or  Odds  of  doing 
it  at  4  Throws. 

If  he  that  undertakes  to  throw  12  at  4  Throws 
do  it  the  firft  or  fecond  Throw,  then  he  hath  a  3 
if  not,  there  remains  two  other  Throws  againft 

5  I  2  him* 


P  L  A 


P  L  A 


iff 

him  ;  which  by  the  former  Cafe  are  worth  ff^6a‘ 

But  for  the  fame  Reafon  in  his  two  firft  Throws, 
fre  hath  7 1  Chances  for  a,  again#  1225  Chances 
which  wilt  lofe  it 3  wherefore  at  firft  he  hath  7 1 

•*:i  "  ■  >  ,  \  .  ■  n  j 

Chances  for  k  and  1225  which  give  him  j^r6a  * 

which  by  the  Second  Propofttion  is  worth  ri. 

And  thus  if  you  purfue  all  the  Cafes  (faith  the 
Ingenious  Author  of  the  Laws  of  Chance,  p.  38, 
39  )  you  will  find,  that  he'  that  undertakes  to 
throw  1 2- with  two  Dice  at  24  Throws,  has  fome 
disadvantage  of  the  Lay,  as  he  that  engages  to  do 
it  at  25  hath  iome  advantage. 

k  ;  *  _  *'  ■  »  ••  .  *  '  l-j  ■ 

•  1  u  •  - 

Propofttion  VI. 

»  *  •  *  .  • 

’  After  the  fame  manner  may  be  found,  that  you 
may  undertake  to  throw  two  Sixes  at  1  o  Throws 
©f  one  Dye,  or  with  one  Throw  of  1  o  Dice. 

Propofition  VII. 


If  I  play  with  another  but  one Throw  with  2  Dice, 
fo  that  if  7  comes  up  I  win  the  Stake,  if  1  o  he' 
gains  it ;  what  is  the  Odds,  and  how  much  of  the 
Stakes  would  belong  to  me  if  we  draw  ? 

i  .  .  *:  yjAv.-'  ' 

"  Of  the  3:6  Chances  on  the  two  Dice,  there  are 
6  which  will  give  me  7,  3  which  give  me  10,  and 
confequently  27  other  Chances  which  give  me 
neither,  and  which  equals  the  Game.  In  which 
Cafe  there  is  due  to  each  of  us  ~a  ;  but  if  none  of 
the  27  fhould  happen,  I  have  6  Chances  to  gain  a 
and  3  by  which  I  may  get  nothing  5  which,  by 
Fxop*  II.  is  >1  In  Value.  So  I  have  27  Chances 
for  half  a  and  9  Chances  for  \a,  which  (by 
Prep.  for  me,  and  ~a  for  him. 

^  i 


hi: 


ofition  VIII. 


wherefore  his  muft  be  \~a,  and  confequently  my 

Ghance  to  his  is  as  3 1  to  30. 

In  the  Book  above-mentioned,  called  The  Lam 
of  Chance ,  you  will  find  the  Advantages  and  Dis¬ 
advantages  of  the  feveial  Chances  at  Hazard  Raf¬ 
fling,  PVhift,  &c.  this  way  computed. 

Prof  ofition  IX.  ProbL 

To  find  m  any  Humber  of  Games  the  Value  of  the 

Firft. 

Suppofe  A  and  B  play  fo  that  he  that  wins  the 
firft  9  Games  fhall  have  the  Stakes,  and  A  hath 
won  one  of  the  9  already  3  if  they  leave  off,  how, 
much  of  B  s  Money  is  due  to  A  ? 

To  find  this,  take  the  firft  8  even  Numbers,  2, 4, 
6,  8,  10,  12,  14,  16 ,  and  multiply  them  continu¬ 
ally,  that  is,  the  firft  by  the  fecond,  and  then  the 
Producft  arifing  thence  multiply  by  the  third,  &c. 
Take  alfo  the  firft  8  odd  Numbers,  and  do  io  by 
them.  The  Produtft  of  the  even  Numbers  will 
be  a  Denominator,  and  that  of  the  Odd  ones  a 
Numerator  of  a  Fraction;  which  Fraction  will  ex- 
prefs  the  Quantity  of  B’ s  Money  due  to  A  on  his 
winning  the  firft  of  the  9  Games. 

Suppofe  only  4  Games  up,  of  which  A  is  one 5 
Take  the  three  firft  even  Numbers,  as  2,  4,  6, 
and  multiply  them  continually,  they  will  make 
48  3  the  three  firft  Numbers,  1,  3,  5,  fo  multipy’d 
make^  15:!  herefore  there  is  due  in  this  Cafe  to 

'H  or  iV  of  B’s  Money  ;  wherefore,  if  each 
had  ftaked  1 6  Shillings,  there  would  be  a  Crow# 
due  to  A  befides  his  own  Stake  of  1 6  Shillings.  03 

Prop  ofition  X.  ProbL 

•  •  -  r  rr  -  1  .•  . 

To  find  the  Value  of  his  Hazard  whe  undertakes 
at  the  firft  Throw,  to  caft  Doublets  with  any  aft 
figned  number  of  Di ce. 


If  I  were  playing  with  another,  by  turns ,  with 
two  Dice,  fo  that  if  I  throw  7  I  win,  and  if  he 
throw  6  he  wins,'  and  he  hath  the  firft  Throw  3 
what  is  the  Proportion  of  my  Hazard  to  his  ? 

'  ■  ■’/.;» v  ~-r  e  ;o  '  .  "  .  ' 

Suppofe  I  call  the  Value  of  my  Hazard  x,  then 
if  the  Stakes  be  a,  his  Hazard  will  be  a—x. 

-  Then  whetWCgf  ’tis  his  turn  to  throw,  my  Ha¬ 
zard  is  x  ;  but  WhCn  it  is  '  my  turn,  the  value  of 
my  Hazard  is  greater. 

Suppofe  I  then  call  it  y.  Now  becaufe  of  36 
Throws  on  two  Dice,  there  are  5  which  will  give 
hi-rti  6,  and'31  which  bring  if  again  to  my  turn  to 
throw  ;  I  have  5  Chances  for  nothing  and  3 1  for  y, 
which  (by  Prop.  Ill:)  is  worth  *&:'!  But  at  firft  I 
fuppoled  my  Hazard  to  be*,  wherelore  ~-?yz=x, 
wherefore  Aj-xr—j,  I  fuppofed  likewife  when  it 
Was  my  turn  to  throw,  that  the  Value  of  my  Ha¬ 
zard  was  y:  But  then  I  have  6  Chances  which 
give  me  7,  and  confequently  the  Stake  3  and  thirty 
which  give  my  Antagonift  the  Dice;  that  is,  make 
my  Hazard  w7oith  x.  So  Iihave  r6  Chances  for  a, 

aad  3-0  for  a:  3  ;  which  by  Prop .  Hf.  is. worth 

but  by  the  Suppofition,  that  is  z=y^=-\^x  and 
,  -  6a  4-aox  3 1  .  •  ■  7  3 

therefore  -y  >  anc*  by  Reduction 

xzzx^a,  which  is  the  Value  of  my  Hazard  - 

:  ,  * 

•  jflani  «  •  ? 


In  two  Dice  ’tis  plain,  that  to  avoid  Doublets , 
every  one  of  the  Six  different  Throws  of  the  firft 
Dye,  can  only  be  combined  with  Five  of  the  Se¬ 
cond  3  becaufe  one  of  the  Six  is  of  the  fame  kind, 
and  therefore  will  make  Doublets. 

For  the  fame  Reafon,  the  thirty  Throws  of 
two  Dice  which  are  not  Doublets,  can  only  be 
combined  with  four  Throws  of  a  Third  Dye,  and: 
with  but  3  Throws  of  a  4th  Dye. 

iff}***  i.  "  . 

Wherefor.ein  General  this  will  be  the  Series : 
4x3x1* ixo,  &c. 

. '  6x6x6x6x6xdx6,  &c. 

The  Under  Series  is  the  Summ  of  all  the 
Chances ;  and  the  Upper,  the  Number  of  Chan¬ 
ces  againft  him  who  undertakes  to  throw  Dou¬ 
blets.  ■ 

-  Each  Series  muft  be  continued  to  lo  many 
Terms,  as  are  the  Number  of  Dice.  V.  gr.  If 
one  fliouid  underrake  to  throw  Doublets  the  firft 
Throw  with  four  Dice,  his  Adverlary’s  Hazard  i$ 
5x5x4x3  =  360  _  5  ;  and  he  ha[hd|;  Sothat 
6x.6x6x6  129^  18 

’tis  1 3  to  5  that  he  throws  Doublets  the  firft  time 

with  4  Dice.  - , ' 

,  in.  ;t> . 


P  L  E 


P  L  O 


In  {even  Dice,  ’cis  eaiie  to  fee  the  Chances  a- 
gainft  the  Undertaker  are  nothing,  becaule  then 
there  muft  necdfarily  be  Doublets. 

Proportion  XI. 

If  I  have  p  Chances  for  a  •  q  Chances  for  b ; 
dnd  r  Chances  for  c :  I  fay,  my  Expectation  is 

worth  that  js  jn  Numbers,  fuppo- 

p-j-qi-r  . 

fing  prxz  2  .  ax=. 3  .  q—\  .  5  —b  .  ir ~r  .  c= 9  ;  the 

Value  of  my  Hazard  is  2X^  1  Ix9*:rr5.  For 

7 

call  my  Expectation  x,  then  jc  muft  be  fucb,  as 
having  it,  I  am  able  to  purchafe  as  good  a  Ha¬ 
zard  again,  in  a  juft  and  equal  Game.  Suppofe 
the  Law  of  the  Play  were  this,  that  I  playing 
with  fo  many  others,  as  with  my  felf,  make  up 
the  Number  p\qJrr  ;  with  as  many  of  them  as 
the  Number  /  reprefents,  I  make  this  Bargain;  that 
whoever  wins  fhall  give  me  a,  and  I  will  do  fo  to 
each,  if  I  win  :  With  thofe  reprefented  by  the 
Number  q,  l  bargain,  to  have  b  if  any  of  them 
win,  and  to  give  b  to  each  of  them  if  I  win  my 
felf ;  and  with  the  reft  of  the  Players,  whofe 
Number  is  r—  1, 1  agree  to  give  or  to  receive  c  after 
the  fame  manner.  Now  all  being  in  an  equal 
probability  to  gain,  I- have  p  Chances  to  get  4,  q 
Chances  for  bT  £ nd  f — 1  Chances  to  get  c,  and 
one  Chance,  z.  e.  when  I  win  my  felf,  to  get 
px-f-  qx-\-rx—ap~bff-YC-\-c. '  which  if  it  be  fuppofed 
equal  to  c  then  I  have  p  Chances  for  a  ;  q  Chances 
for  b,  and  r  Chances  for  c  (for  juft  now  I  had  r—  1 
Chances  for  it)  therefore  if  px-^qx-  rx—ap—bq- 

—rc4-c—c :  Then  is  x==^~^^  as  it  ought 

to  be. 


PLEBISCITUM,  in  the  fynum  Law,  was 
whatever  was  enaCted  by  the  Common  People 
at  the  Rcqueft  of  the  Tribune,  or  fomc  other  Ple¬ 
beian  Magiftrate. 

PLEURA,  is  a  double  Membrane,  which  co¬ 
vers  all  the  inward  Cavity  of  the  Thorax  It  arifes 
from  the  Vertebra:  of  the  Back,  and  afeends  on 
each  fide  upon  the  Ribs,  to  the  middle  of  the  Ster¬ 
num.  It  is  fix’d  to  the  Periojlcum  of  the  Ribs, 
and  to  the  internal  Intercollal  Mufcles,  and  it  co¬ 
vers,  the  Midriff.  Its  Side  towards  the  Cavity  is 
fmooth  and  equal,  but  that  which  is  fixed  to  the 
Ribs  is  rough. 

PLOW,  an  Ancient  Inftrument,  tho’  now  not 
much  ufed  at  Sea,  mentioned  in  the  former  Vo¬ 
lume  ;  and  its  Defcription  is  thus  given  by  Sir  Jo¬ 
nas  Moor  in  his  Navigation. 

There  is  firft  a  Staff,  as  A  L  G,  on  which  a 
fmall  Arch,  as  H  I,  and  a  Crofs,  as  E  F  are  fitted 
together  with  three  Vanes;  as  A  an  Horizon- 
Vane,  B  a  Shade-Vane,  and  C  a  Sight-Vane 
.which  is  moveable  upon  the  Staff. 


By  this  Theorem  all  the  Chances  at  Hazard 
may  eafily  be  Calculated.  Vid.  Laws  of  Chance , 

p.  87.- 

PLEAS  of  the  Sword.  Placita  ad  Gladium.  In> 
2H.3.  ffinulph  the  3d.  Earl  of  Cheficr  granted  to 
his  Barons  of  Chejhire  an  ample  Charter  of  Liber¬ 
ties;  Exceptis  Placitis  ad  Gladium  fuum  Pertinen - 
tibus.  The  Reafon  of  which  was,  that  William 
the  Conqueror  gave  the  Earldom  of  Chefter  to  his 
Kinfman  Hugh  /  commonly  called  Lupus  )  Ance- 
ftqr -to  this  Earl  Eanulph ,  Tenere  ita  Libere  per 
Gladium,  ficut  ipfe  ffex  TVillhelmus  tenuit  Angliam 
•per  Coronam.  .  And  confonant  hereunto,  in  all  In¬ 
dictments  for  felony,  Murder,  &c.  in  that  Coun¬ 
ty  Palatine,  the  Form  was  anciently,  Contra  Pa- 
eem  Domini  Comitis,  Gladium  Dignitates  fu- 

PLEBANIA,  Ecclejid  PleBemiisyiis  .a  Mother 
Church  which  hath  one  or  more  Subordinate  Cha- 
JJels,  .  ...it  >OtO  i  J 

pi;PLEB ANUS,  was  fometimes  the  Title  of  a 
Rural  Dean,  becaufe  the  Deanaries  were  formerly 
affixed  to  the  Pleban.ire,  or  chief  Mother  Churches 
within  fuch  a  DiftriCt,  which  at  firft  was  ufually 
Ten  Parifhes.,  Sometimes  it  feems  to  have  been 
ufed  for  a  Parifh-Prieft  of  fucb  a  large  Mo¬ 
ther  Church  as,  was.  exempt  from  the  JurifdiCti- 
on  of  the  Ordinary ,i  and  therefore  he  had  the  Au¬ 
thority  of  a  Rural  Dean  committed  to  him  by' 
the  Archbifhop,  to  whom  the  Church  was  imme¬ 
diately  fubjeCt.  j.fi  .0  .  : 


_  r  < 

?  * 


In  order  to  make  an  Obfemtion  of  the  Sun's 
Altitude  with  this  Inftrument,  you  muft  fit  on  the 
Horizon  Vane,  and  then  you  may  place  the 
.Shade- Vane  to  any  degree  of  Altitude  in  the  Divi- 
•fions  of  the  Arch,  foit  exceed  not  the  Altitude  to  be 
observed,  nor  be  above  io  Degrees  ("which  a  little 
practice  will  foon  enable  you  to  guefs  readily  at*) 
for  in  both  thele  Cafes  the  Divifions  on  the  Staff 
are  deficient.  Then  put  on  the  Sight-Vane,  hold 
up  the  Inftrument,  and  turn  the  Back  of  the  Arch' 
to  the  Sun,  and  move  the  Sight-Vane  on  the  Staff 
backwards  and  forwards,  till  the  Shade  of  the 
upper  Edge  of  the  Shade- Vane  fall  on  the  upper 
part  of  the  Slit  of  the  Horizon-Vane  ;  and  that 
at,the  fame  ^  looking  thro’ the  Sight- Vane, 
you  can  fee  the  Horizon  thro’  the  Horizon- Vane  ; 
for  then  will  the  Summ  of  the  Degrees  on  the 
Arch  and  on  the  Staff  be  the  Altitude,  allowing  for 
me  Height  above  the  Horizon  and  for  P  efraCtion. 
ror  the  Height  above  the  Horizon  they  ufually 
allow  6  or  8  Minutes. 

_  3ti:  i  . 

Vl.QiW-Land,  Cariicata,  was  formerly  as  much 
Afable  Land  as  one  Plow  could  plough  up  in  one 

Yean 


I 


/ 


Year.  This  in  the  beginning 
Rich.  I.  was  accounted  at  60  Acres  ;  and  in  the 
9th  of  Bjch  I.  100  Acres  is  allowed  for  a  Flow- 
Land.  And  this  Meafure  was  very  different  ac¬ 
cording  to  Time  and  Place.  ! 

FNEUMATICAL  Experiments,  are  fuch  as 
are  made  in  the  exhaufted  Receiver  of  the  Air- 
Pump,  in  order  to  difeover  the  feveral  Properties^ 
of  the  Air  and  its  Influence  on  other  Bodies.  Of 
thefe  you  may  find  great  variety  in  Mr.  Boyle  s 
Works,  and  in  the  Pbilofophical  TranJ allions  ;  and 
thofe  made  with  great  Accuracy  and  Care. 

PNEUMONIC  A  Venn .  See  Vena  Pneumonica, 
inthisVol. 

POCKET  of  Wool,  is  the  Quantity  of  half  a 
Sack.  3  Inflit.  Fol.  96. 

POINTS  cf  the  Compafs.  See  Compafs  and 
Rjiumbs. 

POLEINE,  was  a  kind  of  Shooe  with  a  pick¬ 
ed  Point  turned  up  at  the  Toe  :  Thefe  firft  came 
into  fafhion  in  the  Reign  of  William  fipfus,  and 
by  degrees  came  to  be  of  that  exceflive  length, 
that  in  Ejchard  the  Second’s  Time,  they  were  ty  d 
up  to  the  Knees  with  Silver  or  Gold  Chains,  ac¬ 
cording  to  the  Dignity  of  the  Wearer.  They 
were  forbidden  by  Edward  the  Fourth,  in  the  fifth 
Year  of  his  Reign,  under  a  great  Penalty,  to  be 
worn  fo  very  long;  but  they  were  not  quite  difufed 
till  the  Reign  of  Henry  the  Eighth. 

POLITICAL  Arithmetic 4,  is  the  Application 
of  Arithmetical  Calculations  to  the  Extent  and 
Value  of  Lands,  Number  of  People,  Publick  Re¬ 
venues,  Taxes,  Trade,  Commerce,  Manufactures, 
or  whatever  relates  to  the  Power,  Strength, 
Riches,  &c.  of  any  Nation  or  Common-wealth. 
Of  this  Nature  feveral  Difcourfes  have  been 
publifhed ;  as  Sir  William  Petty's  Political  Antb- 
metackj  Grants  Obfervations  on  the  Bills  of  Mor¬ 
tality  ;  Capt.  Haley’s  *on  rhofe  of  Brefaw  in  Sile- 
fia  ;  Dr.  Davenant’ s  Difcourfes  of  Trade,  '&c. 
From  thefe  kinds  of  Inquiries  and  Computations, 
Sir  William  Petty  hath  advanced,  that  the  Land 
of  Holland  and  Zealand  is  not  above  1000000  of 
Acres,  whereas  that  of  France  is  above  80.000000, 
and  yet  thofe  Places  are  near  a  third  part  as  rich 
and  as  ftrong.  That  the  Rents  of  Lands  in  Hoi - 
land  to  thofe  of  France  are  about  7  or  8  to  1. 
That  the  People  of  Amjlerdam  are  f  of  thofe  of 
Paris  or  London ,  which  don’t  differ,  he  faith,  a- 
bove  a  20th  part  from  one  another.  That  the 
Value  of  the  Shipping  of  Europe  is  about  2  Milli¬ 
ons  of  Tuns  ;  of  which  the  Englifh  have  500000, 
the  Dutch  900000,  the  French  ,100000,  the  Ham - 
burghers ,  Danes ,  Swedes  and  Dant^ikers  have 
250000,  and  Spain,  Portugal  and  Italy,  8cc.  a- 
bout  as  much.  The  Value  of  the  Goods  export- 
ed  from  France  into  all  the  Parts  is  fuppofed 
Quadruple  to  what  is  fent  into  England  alone, 
and  confequently  in  all  about  5000000.  What  is 
Exported  out  of  Holland  into  England  is  worth 
3000000  ;  arid  what  is  Exported  thence  into  all 
the  World  is  18000000.  The  Money  yearly  raif- 
cd  by  the  French  King  ( in  Peace )  is  about  6t 
Millions  Sterling  ;  and  all  Holland  and  Zealand 
pay  about  2100000 /.  and  all  the  Provinces  toge¬ 
ther  about  3000000.  That  the  People  of  Eng¬ 
land  arc  about  6000000;  their  Expence  at  7/. 
per  Annum  a  Head  42000000.  The  Rent  of  the 
Lands  about  8  Millions,  and  the  Profits  of  the 
PftTonal  EfUre  as  much.  The  Profits  of  all  the 
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Labour  of  the  People  26000000.  In  Ireland  the 
People  amount  to  about  12  Hundred  Thoufand. 
The  Corn  fpent  in  England  at  5  s .  per  Bufhel 
Wheat,  and  half  a  Crown  Barley,  is  worth  10 
Millions  per  Annum .  The  Navy  of  England 
(then)  required  36000  Men  to  man  it;  other 
Trade  of  Shipping  about  48000  Men  to  manage 
it.  In  France ,  to  mannage  the  Shipping  Trade 
he  reckons  then  but  15000  Men.  The  whole 
People  of  France  he  accounts  about  13000000 
and  an  half;  and  thofe  of  England ,  Scotland  and 
Ireland  all  together  to  be  9  Millions  and  an  half. 
In  the  King  of  England's  Dominions  are  about 
20000  Church-men ;  and  in  France  above  270000, 
In  our  whole  Dominions  above  40000  Sea-men, 
in  France  not  above  10000.  In  England,  Scotland 
and  Ireland ,  and  all  other  Dominions  belonging 
to  us,  there  was  then  about  60000  Tun  of  Ship¬ 
ping  ;  which  is  worth  about  4  Millions  {■  of  Mo¬ 
ney.  The  Sea-Line  round  England,  Scotland  and 
Ireland  and  the  adjacent  Elands  is  about  3800 
Miles. 

In  the  whole  World  about  300,000000  of  Peo¬ 
ple,  and  not  above  80  Millions  with  whom  the 
Englifh  and  Dutch  have  Commerce.  The  Value 
of  the  Commodities  Traded  for  in  the  whole  not 
above  45000000.  The  Manufactures  of  England 
in  the  whole,  Exported  from  England  amount  to 
about  5000000  per  Ann.  Lead,  Tin  and  Coals 
500000/. per  Ann.  The  Value  of  the  French  Com¬ 
modities  (then,)  brought  into  England  did  not  ex¬ 
ceed  1 200000  /.  per  An.  The  whole  Calh  of  Eng¬ 
land  in  currant  Money  was  then  about  6000000/. 
and  at  6000000  of  Souls,  allowing  each  to  fpend 
7  /.  per  An.  the  whole  Expence  will  be  42000000, 
that  is  about  800000  /.  a  Week.  The  Rent  of 
Houfes  in  England  was  then  about  4000000  l.  per 
Ann. 

Dr.  Davenant  alfo  in  his  Difcourfes  on  the  Pub- 
lick  Revenues  and  Balance  of  Trade  of  England, 
lhews  the  great  ufe  of  Political  Arithmetick  in 
aH  the  Considerations  about  the  Revenues  an'd  the 
management  of  our  Trade ;  he  gives  fome  good 
Reafons  why  Sir  William  Pettys  Numbers  above- 
mentioned  are  not  entirely  to  be  rely’d  upon, 
and  therefore  advances  others  of  his  own,  which 
are  founded  upon  and  fupported  by  the  Obfer¬ 
vations  of  the  Ingenious  and  Induftrious  Mr.  Gre¬ 
gory  King.  Some  of  the  Particulars  of  which, 
that  are  moft  ufeful,  are  thefe:  That  the  Land  of 
England  is  39  Millions  of  Acres.  The  Number 
of  People,  according  to  this  account,  is  now  a- 
bout  5545000  Souls,  they  increafing  about  9000 
every  Year,  Allowances  being  made  for  Plagues, 
&c.  Wars,  Shipping,  and  the  Plantations.  The 
People  of  London  he  reckons  at  530000.  Thofe 
in  the  other  Cities  and  Market-Towns  in  England 
at  870,000,  and  thofe  in  the  Villages  and  Hamlets 
at  4 1  oocco.  The  yearly  Rent  of  the  Land  he  ac¬ 
counts  to  be  10,000000.  That  of  the  Houfes  and 
Buildings  2,000000  /.  per  An.  The  Produce  of  all 
kinds  of  Grain  he  reckons  to  be  worth  9,075000/. 
in  a  Year  of  moderate  Plenty.  The  Rent  of  the 
Corn  Land  annually  2,00000c  /.  and  the  Neat 
Produce  above  9,000000.  The  Rent  of  the  Pafture 
Meadows,  Woods,  Forefts ,  Common,  Heaths, 
&c.  7,000000.  The  Annual  Produce  by  Cattle, 
in  Butter,  Cheefe  and  Milk,  he  thinks,  is  about 
2,500000.  The  Value  of  the  Wool  yearly  fliorn 
about  2,000000  :  Of  Horles  yearly  bred  about 
25 0000.  Of  the  Flefli  yearly  {pent  as  Food  a- 
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bout  3,350000.  Of  the  Tallow  and  Hides  a- 
bour  600000.  Of  the  Hay  yearly  conlumed  by 
Horfes,  about  1,300000  ;  of  Hay  conlumed  by 
other  Cattle,  1,000000. 

Of  the  Timber  yearly  felled  for  Building 
500000  /.  Of  the  Wood  yearly  fpcnt  in  Firing, 
&c.  about  500,000/.  The  Land  of  England  to  its 
Inhabitants  is  now  about  7i  Acres  per  Head. 
The  Value  of  the  Wheat,  Rye  and  Barley  necef- 
fary  for  the  Suftenance  of  England  amounts  to  at 
leall  6, 00000c  of  Pounds  Sterling  per  An.  The 
Value  of  the  Woollen  Manufacture  made  here 
is  about  8,000000/.  per  Ann.  and  our  Exports  of 
all  Finds  of  the  Woollen  Manufacture  do  amount 
to  above  2,000000  l.  per  An.  The  annual  In¬ 
come  of  England  on  which  the  whole  People  live 
and  fubfift,  and  out  of  which  Taxes  of  all  kinds 
are  paid,  is  now  fince  the  War  about  43,000000  /. 
That  of  France  81,000000,  and  that  of  Holland 
1 8,2  50000  /.  (£c.  1 

The  Ingenious  Capt.  Halley ,  Geometry  Profef- 
for  in  Oxon ,  hath  made  a  very  exact  Eftimate  of 
the  Degrees  of  the  Mortality  of  Mankind,  drawn 
from  curious  Tables  of  the  Births  and  Burials  at 
the  City  of  Bre/law,  the  Capital  of  Silefia,  with 
an  Attempt  to  afcertain  the  Price  of  Annuities  up¬ 
on  Lives  from  thence.  This  is  Publifhed  in  Phi¬ 
lo/.  Tranfatt.  N.  and  in  the  Mifcellanea  Curio- 
fa,  Vol.  L  From  a  Table  which  he  hath  there 
calculated  he  derives  the  following  ufes.  1.  To 
find  the  Proportion  of  Men  able  to  bear  Arms  in 
any  Multitude;  which  he  reckons  from  18  to  56 
Years  old  ;  and  accounts  about  of  the  whole. 
2.  To  {hew  the  differing  degrees  of  Mortality  (or 
rather  of  Vitality)  in  all  Ages;  by  which  means 
he  finds  the  Odds  there  is,  that  any  Perfon  of  any 
Age  doth  not  die  in  a  Year’s  time,  or  before  he 
attain  fuch  an  Age.  3-  To  fhew  at  what  number 
of  Years  ’tis  an  even  Lay  that  a  Perfon  of  any 
Age  fhall  die ;  and  finds  for  inftance,  that  in  an 
even  Lay,  that  a  Man  of  30  Years  of  Age  lives 
between  27  and  28  Years.  4.  To  Regulate  the 
Price  of  Insurance  upon  Lives:  And  5.  The  Va¬ 
luation  of  Annuities  on  Lives.  6.  How  to  value 
two  or  three  Lives  after  the  fame  manner.  And 
from  the  whole  he  makes  two  very  good  Obfer- 
vations.  f .  How  unjuftly  we  complain  of  the 
Sortnefs  of  our  Lives?  for  it  appears,  one  half  of 
thofe  that  are  born  don’t  live  above  17  Years. 
2.  That  the  Growth  and  Increafe  of  Mankind  is 
not  fo  much  {tinted  by  any  thing  in  the  Nature 
of  the  Species,  as  it  is  from  the  curious  difficulty 
moft  People  make  of  venturing  on  the  State  of 
Marriage.  And  therefore  Celebacy  ought  to  be 
every  way  difeouraged  by  all  wife  Governments ; 
and  thofe  who  have  numerous  Families  of  Chil¬ 
dren,  to  be  countenanced  and  encouraged  by 
good  Laws,  (i.  e.)  fuch  as  the  Jus  Trium  Libero- 
rum ,  among  the  Romans,  &c.  See  on  this  Subject 
alfo  Grants  Obferv  tit  ions  on  the  Bills  of  Mor¬ 
tality  ;  who  reckons  that  there  are  39000  fquare 
Miles  of  La  d  in  England. 

That  in  England  and  Wales  there  are  4600000 

Souls. 

That  the  People  of  London  are  abofit  640000  • 
one  fourteenth  of  the  People  of  England. 

That  England  and  Wales  are  about  x 0.000 
Parilhes. 

In  Dublin  (then)  30000  People. 


That  there  are  25  Millions  of  Acres  in  England 
and  Wales ,  vi%.  about  4  Acres  to  every  Head. 

That  but  64  out  of  1 00  of  the  Children  born 
are  living  at  6  Years  old. 

That  but  40  of  100  are  alive  at  16  Years  end. 

But  25  out  of  a  100  at  26  Years  end. 

But  1 6  out  of  100  at  36  Tears  end. 

But  1  o  out  of  1 00  at  46  Years  end. 

But  6  out  of  too  at  56  Years  end. 

But  3  out  of  too  at  60  Years  end. 

But  1  out  of  100  at  7 6  Years  end. 

That  London  doubles  it  felf  in  about  64  Years. 

Sir  William  Petty  alfo  in  his  Difcourfe  about  Du* 
plicate  Proportion,  tells  Us,  that  ’tis  found  by  expe¬ 
rience,  That  there  are  more  Perfons  living  be¬ 
tween  16  and  26  than  of  any  other  Age  :  And  lay¬ 
ing  down  that  as  a  Suppofition :  He  infers,  That 
the  Square  Roots  of  every  Number  of  Mens  Ages  un¬ 
der  1 6 ,  (whofe  Root  is  4)  /hews  the  Proportion  of 
the  Probability  of  fuch  perfons  reaching  the  Age  of 
70  Years,  v.  gr.  ’Tis  4  times  more  likely  that  one 
of  16  Years  of  Age  lives  to  be  70,  than  a  Child 
of  1  Year  old.  ’Tis  thrice  as  probable,  That  one 
of  9  Years  lives  to  70,  as  fuch  a  itew-born  Child, 
&c. 

That  the  odds  is  5  to  4,  that  one  of  2  5  dies  be¬ 
fore  one  of  1 6  Y ears.  . 

That  ’tis  6  to  5  (ftill  as  the  Square  Roots  of  the 
Ages)  that  one  of  36  Years  old  dies  before  one  of 
but  25  Years  of  Age*  And  fo  on  according  to  any 
declining  Age  to  70  ;  compared  with  4.6  :  which 
is  nearly  the  Root  of  21,  the  Law  Age. 

The  above-mentioned  Mr.  Halley ,  in  'his  Obfer- 
vations  on  the  Breflaw  Bills  of  Mortality,  faith ; 
That ’tis  80  to  1,  a  Perfon  of  25  Years  of  Age 
doth  not  die  in  a  Year. 

That  ’tis  52  to  one,  a  Man  of  40  lives  7  Years; 
and  that  one  of  30  may  reafonably  expedfc  to  live 
27  or  28  Years. 

And  fo  great  a  Difference  is  there  between  the 
Life  of  Man  at  different  Ages;  that  'tis  iaoto 
1 ,  one  of  20  lives  out  a  Year  ;  and  but  38  to  1, 
that  one  of  50  doth  fo.  Whence,  and  from  fome 
other  Obfervations,  with  great  pains  he  computed 
the  following  Table,  {hewing  the  Value  of  Annui¬ 
ties  for  every  5  th  Year  of  Life  to  the  70th. 

A  Table  of  the  Value  of  Annuities. 


Age. 

Years  Purchafe. 

1 

10 

• 

28 

5 

13 

• 

40 

10 

13 

• 

44 

15 

*3 

• 

33 

20 

12 

• 

78 

25 

12 

• 

27 

30 

11 

• 

72 

35 

11 

• 

12 

40 

lo 

• 

57 

45 

9 

• 

91 

5o 

9 

• 

21 

55 

8 

• 

5i 

60 

7 

• 

60 

65 

6 

• 

54 

70 

5 

• 
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.  POLLARDS,  were  formerly  a  kind  of  Spuri¬ 
ous  Coin  ufed  in  England,  but  thefe,  as  alfo  Cro- 
cards,,  Staldings,  Eagles,  Leonines,  and  Steepings 
have  been  long  fince  dilufed.  See  Matt.  Weft,  in 
AtinQ.il 99.  ^.413.  2  Inft.fol.  577*  and  Plovoden, 

fol.  469. 

PONTON  :  The  late  Invented  Ponton  is  a 
Boat  of  Tin  or  rather  Latten,  eight  Yards  long 
and  two  broad,  having  a  large  Ring  at  each  Cor¬ 
ner  :  When  the  Army.'  marches  it  is  laid  on  a 
Carriage,  and  drawn  by  five  Horfes.  Each  Boat 
hath. an  Anchor,  and  Cable,  and  Baulks,  and  C hefts 
belonging  to  it.  The  Baulks  are  leven  Yards 
long -and  about  five  or  fix  Inches  fquare  :  The 
Chefts  are  Boards  joined  together  by  Wooden 
Bars  about  a  Yard  broad  and  four  Yards  long. 
When  thefe  Pontons  are  to  be  ufed,  they  are  flipp’d 
into  the  Water,  and  placed  about  two  Yards  a- 
funder,  having  a  ftrong  Rope  running  through 
the  Rings,  which  is  fattened  on  each  fide  the  River 
you, would  pafs  over,  to  a  Tree,  Stake,  &c.  The 
Baulks  or  &eams  are  laid  acrofs  the  Boats  at  a 
due  diftance,  and  the  Chefts  upon  them ;  and 
thefe  are  joined  clofe  to  make  a  Bridge,  over 
whicfeFoot,  Horfe,  and  even  a  Train  of  Artillery 
may  pafs. 

PORES.  Sir  Jf.  Newton  in  his  Of  ticks  fhews, 
that  Bodies  are  much  more  rare  and  porous  than 
is  commonly  believed.  Water  is  19  times  lighter 
and  confequently  rarer  than  Gold  ;  and  Gold  is  fo 
rare  as  very  readily  and  without  the  laft  oppofi- 
cion  to  tranfmit  the  Magnetick  Effluvia,  and  eafily 
to  admit  Quick-filver  into  its  Pores,  and  to  let 
Water  pafs  through  it ;  for  a  Concave  Sphere  of 
Gold  hath,  when  filled  with  Water  and  folder’d 
Up,  upon  prefling  with  great  force,  let  the  Wa¬ 
ter  Xqueeze  through  it,  and  ftand  all  over  its  auts- 
lide  in,  multitudes  of  fmall  Drops  like  Dew,  with¬ 
out  burfting  or  cracking  the  Gold,  as  he  was  in¬ 
formed  by  an  Eye-witnels.  Whence  we  may  con¬ 
clude,  that  Gold  hath  more  Pores  than  folid  Parts, 
and ;  by  confequence,  that  Water  hath  above  40 
times- more  Pores  than  Parts.  And  he  that  fliall 
findiout  an  Hypothefis  to  folve  how  Water  can  be 
thus,  rare,  and  yet  not  be  capable  of  compreflion 
by.  :foFpe£  may  doubtlefs  by  the  fame  Hypothefis 
maktf.Gold  and- Water,  and  all  other  Bodies,  as 
much  rarer  as  he  pleafes. 

So  that  Light  may  find  a  ready  paflage  through 
tranfparent  Subftances,  there  being  open  and  free 
Space  fufficient  for  fuch  a  Paflage.  We  find  that 
the  Magnet  tranimil&Jt.s  Vertue  without  any  fen- 
fible  diminution  •'dr  alteration,  through  all  cold 
Bodies  that  are  not  Magnetick,  as  Gold,  Silver, 
Brafs,  Glafs,  Water,  £$c.  The  gravitating  Pow¬ 
er  of  the  Sun  (if  .you  .will  explain  it  Mechanically) 
is  tranlmitted  entire  through  all  the  vaft  Planetary 
Bodies,  lo  that  with  an  equable  force  it  aetts  thro’ 
all  their  Parts,  evQrrto  their  very  Centres;  i.  c.  ac¬ 
cording  to  the  quantity  of  Matter  in  each  part. 
The  Rays  of  Light,  let  em  be  either  Bodies  actu¬ 
ally  coming  to  us  froin  the  Sun,  or  only  Motions 
or  Impreffions  upon  the  Medium ,  move  in  Right- 
Lines,  and  are  hardly  ever,  unlefs  by  great  chance, 
ceflectted  back  again  in  the  fame  Right-Line  after 
their  Impingence?  on  GbjeCts ;  and  yet  we  fee  that 
Light  is  tranfmitred  to  the  greateft  diftances  thro’ 
Pellucid  Bodies,  ahd -that  in  Right-Lines.  Now 
how  Bodies  fliould  ha veT  Pores  fufficient  for  thefe 
EffeCts  is  hard  to  conceive,  but  yet  not  impoflible. 
For  Sir  If.  Nervton  hath  (hewn,  That  the  Colours 


of  all  Bodies  arife  from  their  Particles  being  of 
luch  a  determinate  Size  or  Magnitude:  ( See  Co¬ 
lours.)  Wherefore  if  we  conceive  thofe  Particles  to 
be  fodifpofed,  as  that  there  is  as  much  of  Porofity 
or  Space  interfperfed  between  them  as  the  Quan¬ 
tity  of  thefe  Particles  amounts  to.  And  in  like 
manner,  if  you  fuppofe  thefe  Particles  to  be  com- 
pofed  of  others  much  lefs,  and  that  thefe  have  as 
much  interfperfed  Vacuity  as  their  Quantity  a* 
mounts  to ;  and  fo  on  till  at  laft  you  come  to  So¬ 
lid  Particles  without  any  Pores :  i  hen  if  in  any 
Body  there  be  3  (for  Inftancej  of  thefe  Sizes  of 
Particles,  and  that  the  laft  be  of  the  folid  or  leaft 
fort  ;  that  Body  will  have  7  times  as  much  Vacui¬ 
ty  as  Solid  Marter.  If  you  fuppofe  4  fuch  De¬ 
grees  or  Sizes  cf  Particles,  and  that  the  laft  and 
leaft  be  folid  ;  the  Body  will  have  1 5  times  as 
much  Pores  as  Solidity.  If  you  imagine  any  Body 
to  have  5  luch  Degrees  or  Sizes  of  Particles,  it 
will  have  3 1  times  as  much  Space  as  Solidity  in¬ 
terfperfed  :  And  if  it  have  6  fuch  Sizes  of  Particles 
as  before,  it  will  have  63  times  as  much  Vacuity 
as  Solid  Matter,  and  fo  on.  And  perhaps  in  the 
wonderful  confirmation  and  Fabrick  of  Natural 
Bodies  there  may  be  other  Proportions  of  Space  to 
Matter  'to  us  wholly  unknown,  whence  ’tis  pof- 
fible  there  may  be  yet  far  greater  quantities  of  Va¬ 
cuity  interfperfed  in  Bodies. 

x  t 

PORTA  or  Vena  Porta  :  Dr.  Kftil  in  Animal  Se¬ 
cretion,  p.  3 6,  37,  &c.  thinks  that  he  hath  found 
out  the  true  Ufe  of  this  Vein,  (of  which  you  have 
a  large  Defcription  in  Vol.  I.  under  Vena  Port  re) 
which  is,  that  the  Bile  being  to  be  mixed  with  the 
Chyle  as  it  comes  out  of  the  Stomach  into  the  Duo¬ 
denum,  could  no  where  be  fo  conveniently  fecern- 
ed  from  the  Blood,  as  where  the  Liver  is  placed  : 
But  if  all  the  Branches  of  the  Caliacli  Artery  car¬ 
ried  all  the  Blood  to  the  Liver,  from  which  the 
Gall  was  to  befeparated;  it  is  evident,  confide- 
ringthe  nearnefs  of  the  Liver  to  the  Heart,  and 
the  inteftine  motion  of  the  Blood,  that  fo  vifeid  a 
Secretion  as  the  Gall  is,  could  never  have  been 
formed  in  the  Blood,  and  confequently  could  ne¬ 
ver  have  been  fecreted  by  any  Gland  in  that  place. 
In  this  cafe  Nature  is  forced  to  alter  her  conftant 
method  of  fending  the  Blood  to  all  the  parts  of  the 
Body  by  the  Arteries.  Here  fhe  forms  a  Vein, 
(which  is  no  Branch  of  the  Cava,  as  all  the  others 
are)  and  by  it  fhe  fends  the  Blood  from  the  Branch¬ 
es  of  the  Mefenterick  and  Caeliack  Arteries,  (after 
it  hath  paffed  thro’  all  the  Inteftines,  Stomach, 
Spleen,  Call,  and  Pancreas)  to  the  Liver.  By  this 
.  extraordinary  Contrivance  the  Blood  is  brought  a 
great  way  about  before  it  arrives  at  the  Liver; 
and  its  Celerity  is  extremely  diminifiied  ;  fo  that 
all  the  Corpufcles  which  are  to  form  the  Bile,  may 
have  fufficient  time  to  attraeft  one  another,  and 
unite  before  they  come  to  their  Secerning  Veffel. 
And  thus,  faith  he,  have  we  found  out  the  true 
Ufe  of  the  Porta  ;  which  he  confirms  afterwards, 
by  (hewing  what  Nature  doth  further  in  profecu- 
tion  of  the  fame  Defign  ;  in  increafing  the  Cavities 
of  all  the  Arteries  as  they  divide,  and  that  as  the 
Trunk  of  the  Mefenterick  Artery  bears  a  leffer 
proportion  to  its  Branches  than  the  Aorta  does  to 
its  Branches ;  fo  the  Branches  of  the  Mefenterick 
Artery  are  likewife  lefs  in  proportion  to  .their  Con¬ 
jugate  Veins  than  the  Aorta  is  to  the  Ve'na  Cava. 
The  defeending  Trunk  of  the  Aorta  below  the  E- 
mulgents  is  to  the  Vena  Cava  at  the  fame  place, 
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sa  314  \s  ro  44  *•  But  a  Branch  of  che  Mefentericl^ 
Artery  is  to  its  correfponding  Branch  of  the  Porta, 
as  9  to  1 5  :  and  therefore  the  Blood  in  the  Bran¬ 
ches  of  the  Porta  moves  above  177  cirties  Slower 
than  it  does  in  the  Trunk  of  the  Mefenterici Artery; 
and  then  only  upon  the  Account  of  the  Increafe  of 
the  Diameters  of  the  Vcflels.  So  neceffary  is  it  to 
abate  the  Rapid  Inteftinc  motion  of  the  Blood 
which  would  otherwife  hinder  the  Coalefcence  of 
the  Particles  for  the  formation  of  the  Ball. 

PORTABLE  Barometer. '  See  Barometer. 

PORTFIRE,  is  a  Compofition  of  Meal,  Pow¬ 
der,  Sulphur  and  Salt-Peter  drove  into  a  Cafe 
of  Paper,  but  not  very  hard ;  ’tis  about  9  or 
10  Inches  long,  and  is  ufed  to  fire  GunS  ahd  Mor- 
rars  inftead  of  Match. 

PORTREVE,  is  the  Title  for  the  Chief  Ma- 
giftrate  in  fome  Sea-Coaft  Towns  :  And  Canibden 
in  his  Brit .  faith,  the  Chief  Magiftrate  of  London 
was  fo  called  in  William  the  Conqueror's  time,  as 
appears  by  a  Charter  of  his  to  this  City.  In  Bi¬ 
chard  the  Firft’s  time,  the  City  was  governed  by 
two  Bay  lifts  appointed  by  the  King ;  but  prefently 
after  King  John  granted  them  a  Mayor  for  their 
yearly  Magiftrate. 

PORT1FORIUM,  was  formerly  an  Enfign  or 
Banner,  which  was  provided  in  all  Cathedral  and 
moft  Parochial  Churches,  to  be  folemnly  carried  in 
the  Front  of  any  ProcefTion. 

-  PORTMANNIMOTE,  fometimes  hath  been 
ufed  for  Portmote,  which  fee. 

PORTMOTE,  is  a  Convention  or  Meeting  of 
the  Inhabitants  of  a  Port  or  Burgh,  in  which  fome 
Cuftomary  Duties  were  anciently  paid  to  the  Lord 
of  the  Fee. 

PORT-NAILS,  are  fuch  Nails  as  are  ufed  to 
faften  the  Hinges  to  the  Ports  of  Ships. 

PORTOISE,  aboard  of  Ship,  is  the  fame  with 
Portlajl  or  the  Gunwale;  and  as  they  fay  the  Yard 
is  down  a  Portlajl ,  when  it  lies  down  on  the  Deck, 
fo  for  a  Ship  to  ride  a  P  or  to  if e;  is  to  fide  with  her 
Yards  a  Portlajl ,  or  ftruck  down  on  the  Deck. 

PORTRAITS,  is  the  Painters  word  for  Pi¬ 
ctures  of  Men  and  Women  ( either  Heads,  or 
greater  Lengths)  drawn  from  the  Life ;  and  the 
word  is  ufed  to  diftinguilh  this  kind  of  Face- 
Painting  ( as  it  is  often  called  )  from  Hiftory- 
Painting. 

PORTSOKNE ,  the  Soke  or  Liberties  of  any 
Port ;  i.  e.  City  or  Town. 

POST,  in  the  Art  military,  is  ufed  for  any  fort 
of  Ground  or  Place,  whether  fortified  or  not,  where 
a  Body  of  men  can  make  a  ftand,  fortify  themfelves, 
or  be  in  a  condition  to  fight  an  enemy ;  and  There¬ 
fore  they  Say  the  Pojl  was  relieved,  the  Pojl  was 
quitted,  the  Pojl  was  Taken  Sword  in  hand,  &c.  A 
Spot  of  ground  Seized  by  a  Party  to  Secure  the 
front  of  an  Army  and  to  cover  the  Polls  that  are 
behind,  They  call  an  Advanced  Pojl :  and  The  Ad¬ 
vance  Guard  or  the  Bight  of  the  2  lines  of  an  Army, 
&c.  they  call  the  Pojl  of  Honour. 

POSTNATI,  are  fuch  as  were  born  in  Scotland 
after  the  defeent  of  That  Crown  to  K.  James  1. 
And  it  was  refolved  in  the  7th  year  of  that  Kings 
Reign  by  all  the  Judges  that  fuch  perlons  are  no 
Aliens  in  England.  But  the  Ante-Nati  or  luch  as 
were  born  in  Scotland  before  that  time,  were  aliens 
4s  to  the  Time  of  their  Birth. 

.  POUND,  Libra,  contains  12  Ounces ;  andtho’ 
now  it  Signify  20  s.  when  applied  to  money  which 
but  the  3d.  part  of  a  pound  in  weight;  yet  it  is 
Veh  II.  '  6  ' 


becaufe  20  s.  did  heretofore  (with  us)  weigh  a  full 
Pound  Troy  or  1 2  ounces, each  of  thefe  Ounces  fcori- 
tained  fo  many  Solidi  or  Shillings,  and  fomany  de¬ 
narii  or  Pence,  as  they  who  govern’d  the  rftoney 
matters  thought  fit,  lometimes  more,  fometimes 
fewer.  The  old  Saxon  Pound  did  contain  48  Shil¬ 
lings  and  each  Shilling  contained  5  d.  fo  that  the 
Libra  Anglo-Saxonica  contained  24Q  d.  When  the 
Pound  was  reduced  ’tis  hard  to  tell  exadly,bUt  lnWl 
the  Conquerours  time  it  contained  20  s.  fometimes 
the  Pound  was  compofed  of  12  Ounces  of  One ,  and 
then  the  Ora  was  20  d.  and  fometimes  of  1  5  ounces 
or  Orai, and  then  the  Ora  was  1 6  d .  But  tho’  either  of 
thefe  may  be  taken  for  the  Shilling ,  yet  generally 
it  was  20  d.  and  this  was  the  value  of  the  Ounce  in 
the  Libra  Denariorum  and  the  libra  Sterlingorum , 
which  are  the  fame.  See.  Chro.  Prcciofum. 

POWER  of  the  Count r.  See  Pojfe  Comitatus  in 
Vol.  1* 

POWERS  Mechanic 4,  of  thefethere  afefive  ufu- 
ally  accounted,  the  Lever,  the  Balance,  the  Wedge, 
or  Inclined  Plane,  the  Screew  and  the  Pulley \  About 
thefe  Powers  (the  Nature  of  which  you  will  fee 
under  thofe  words,  or  their  Latine  Names )  there 
are  fome  Univerfal  Laws  agreed  on,  which  it 
would  be  well  for  Mechanicks,  Engine-Makers, 
&c.  to  have  in  readinefs  in  their  Minds  left  fome 
fuch  Impoftible  Whims  as  the  Perpetual  Motion,  &: c. 
ftiould  get  polfeftion  of  their  heads. 

RULE  L 

The  Moving  Forces  or  Powers  are  to  the  Weights  to 
be  moved,  reciprocally,  as  the  Space  pajjed  by  the 
weight,  is  to  that  Pajfed  by  the  Power. 

Thus  in  the  windlace  Axis  in  Peritrocbio,  &c.  the 
Circle  of  Pdrtof  fuch  a  Periphery,  which  the  Power 
moves,  is  to  the  Periphery  of  the  Axis  of  the  Cy¬ 
linder  reciprocally  as  the  Weight  to  the  Power. 

And  in  Pulleys  tis  plain  that  the  Ropes  are  Shor¬ 
tened  in  Proportion  to  the  Elevation  of  the  Weights, 

RULE  II. 

The  Power  or  moving  Force  ■  and  the  Weight  are  re * 
ciprocally  Proportional  to  their  Velocities . 

rule  III. 


The  Same  Force  which  can  lift  (ex.gr.)  1 00 lb  the 
height  of  2  feet  -  will  ralfe  200 lb  the  height  but 

PRAGMATICK  Sanclitm,  is  a  Term  in  the 
Civil  Law  for  a  Letter  written  to  a  Corporation 
or  any  Pubhck  Body;  by  the  Emperour  in  anfwer  rd 
'O  ehqurfe  or  know  the  Law  of  him. 
Butif  thts  Letter  be  fefit  ohly  to  particular  Perfons 

who  Have  Confulted  him  in  the  like  tale,  'tis  called 
a  Bffcrtpt. 

Provmiuth,  in  the  Law-fenfe,  ii 
the  beginhing  of  an  Ad  of  Parliament,  &d  and 

ac  1C.WTka  Keyj  \°  °Pen  the  B^ent  of  the  Makers 
of  the  Acts,  and  the  Mifchiefs  defign’d  to  be  pre¬ 
vented  of  Remedied  by  the  fame 

S.Ce  toebend,  it  to  1.  I. 
PR/EMUNIENTES,  afe  writs  fent  to  evefy* 
Particular  Bifhop  to  come  to  Parliament,  Pramu- 
nientes ,  or  warning  him  to  bring  with  him  the  Deans 
and  Arch-Deacons  within  his  Diocefs,  one  Proctor  fot 
each  Chapter i  and  two  for  the  Clergy  of  his  Diocefs. 
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PRECARIA,  the  4me  which  Bedrcp ,  Binddag,  addided  to  the  Cartefian  Hypothefis,  mean  a  kind 
or  bidendag ,  a*  days  work  ;  which  the  Tenants  of  Motion  which  is  imgrcffcd  upon  and  propagated 
of  fome  Mannors  are  bound  by  their  Tenure  to  doj  through  a  Fluid  Medium.  And  by  this  they  would 
for  their  Lord  in  Harveit.  See  the  Great  Book  of  I  explain  all  thq  Phenomena  of  Light  and  Colours; 
the  Cuftoms  of  the  Abbey  of  Battel,  Tit.  Apelder-  as  well  as  of  many  other  Efleds;  by  certain  new 

ham.  fol.  60. 


PRECEPTORIE,  or  Commander ic.  As  the  lar¬ 
ger  Monafteries  had  formerly  their  remote  Coun¬ 
try  Cells  which  were  Subordinate  to  the  mother- 
houfe  of  Religion ;  fo  the  Knights  Templars  and 
Hofpitalars  lent  part  of  their  Fraternity  to  fome 


Modifications  which  do  there  happen  to  the 
Bays  of  Light,  as  they  are  ufually  called.  But  as 
our  Excellent  Sr.  If.  Newton  {hews,  (p.307  of  the 
Latin  Edition  of  his  Opticks)  this  is  a  miftake. 
For  if  Light  (for  Inftance)  confided  only  ia 

_ _  t  ^  Preffure,  propagated  without  Adual  Motion,  it 

country  Cell, which  was  govern’d  by  a  Perfon  whom  jj  could  not  therefore  agitate  and  warm  fuch  Bo- 


they  called  a  Preceptor  or  Commander  :  and  thence 
the  Place  was  called  a  Preeceptoric  or  Commanderie: 
and  all  thefe  were  Subjed  to  the  Prime  Body,  who 
had  their  Principal  Seats  in  London.  KJnnets  Pa- 
roch.  Antiqu .  Sixteen  of  thele  Praxeptories  we  have 
theNamesof;  vi%.  Crejfmg  Temple,  Balfhall,Shen- 
gay.  New l and,  Teve'y ,  Witham,  Tcmple-Brue,  Wal~ 
lington,  Rpthely,  Ovennington,  Temple-Combe,  Tre- 
bigh ,  Bibfian,  Mount  St.  John ,  Ttmple-New-Sum, 
and  Temple-Church. 

PRECIPE  quod  Beddat,  is  a  writ  of  a  great  di- 
verfity  both  in  its  form  and  ufe :  for  which  See  In - 
grejfus  and  Entry.  This  form  is  extended  as  well 
to  a  writ  of  Bight  as  to  other  writs  of  Entry  or  Pof- 
feilion. 


dies  as  Refled  and  Refrad  it :  and  if  it  confided 
in  an  biftantancous  Motion ,  or  one  propagated  to 
all  didances,  in  an  Indant ;  as  fome  have  advan¬ 
ced;  there  would  be  required  an  Infinite  vis  or 
Force,  to  produce  that  motion,  every  moment, 
in  every  Lucent  Particle.  And  if  Light  confided 
either  in  Preffure ,  or  in  Motion  propagated  in  a 
Fluid  Medium y  whether  indanraneoufly  orin  Time, 
it  mud  from  thence  come  to  pafs,  that  it  ftioald 
infled  it  felf  in  umbram.  For  Preffure  or  Motion 
in  a  Fluid  Medium  cannot  be  propagated  in  Bight 
Lines ,  beyond  any  Obdacle  which  {hall  hinder  any 


p^rt  of  the  Motion  ;  but  will  infled  and  diflufe  il 
felf  every  way  into  thofe  Parts  of  the  Quiefcenj 
Tis  called  fometimes  a  writ  of  Bight  Clofe  j  Medium  which  lie  beyond  the  faid  Obdacle. 
as  a  |  Thus  the  Force  of  Gravity  tends  downward,  but 

PRECIPE  in  Capite ,  where  it  iflueth  for  the  the  Preffure ,  which  arifes  from  that  Force  of  Gra- 


Tenants  holding  of  the  King  in  Chief  as  of  his 
Crown,  and  not  of  him,  as  of  any  Honour,  Cadle 
or  Mannor.  Sometimes  alfo  ’tis  called  a  writ  of 
Bight  Patent ,  as  when  itiffues  out  of  the  Chancery 
Patent ;  i.  e.  open  to  any  Lords  Court  for  any  of 
his  Tenants  deforced  againd  the  Deforcer,  and  mud 
be  determined  there. 

PRECONTRACT,  isacontrad,  (ufually  un- 
derdood  of  Marriage,)  which  was  made  before^  a - 
nother  Contrad,  and  confequently  as  far  as  tis 
contrary  to  and  inconfident  with,  annuls  the  latter. 

PRE-EMPTION,  was  formerly  allowed  to  the 
Crowns  Purveyor,  to  have  the  fird  buying  of  all 
Corn,  other  Provifions,  See.  before  others.  See  12. 
Car.  i.  c.  24. 

PRE-FINE,  (in  Law)  is  that  Fine  which  is  pay’d 
on  Suing  out  the  Writ  of  Covenant. 

PREMUNIRE.  See  PRiEMUNIRE. 

PREPOSITUS  Villa,  fome  will  have  to  be  the 
Condable  of  a  Town,  or  Petit  Conflable.  Tis  alfo 
fometimes  ufed  for  a  Bgeve  :  For  others  fay  in  our 
Old  Records,  it  fignifies  the  Rewcor  Bailiff  of.  the 
Lord  of  the  Mannor  who  is  fometimes  called  ServE 
ens  Villa.  But  by  the  Laws  of  K.  Henry.  I.  the 
Lord  anfwered  for  the  Town  where  he  was  Refi- 
dent :  where  he  was  not  prefent  his  Deputy  or  Se- 
nefchal  was  refponfible  if  he  were  a  Baron.  But 
if-neither  of  them  could  be  prefent,  then  the  Prapc- 
Jitus  &  quatuor  dc  unaquaq  •  villa ,  the  Reeve  and  4 
of  the  mod  Substantial  Inhabitants  were  Summo¬ 
ned  in. 

PRESBYTERIUM,  the  Presbytery ;  The  Quire 
or  Chancel  of  a  Church  ;  fo  called  becaufe  that 
place  was  appropriated  to  the  Bifliops  and  Priefis; 
and  other  Clergy,  while  the  Laity  were  confined  to 
the  Nave  or  Body  of  the  Church,  Cowel's  Inter¬ 
preter. 

PRESIDENT,  in  a  Legal  Senfe,  is  the  Crowns 
Lieutenant  in  a  Province  or  Fundion  :  as  the  Pre- 
fident  of  Wales,  Torf,  Berwick, ;  of  the  Queens 

Council,  &c  : 

PRESSURE ;  by  this  word  fome  Plulofophers, 


vity  tends  every  way  with  an  Equable  Force  :  and 
-with  equal  Eafeand  Force,  is  propagated  in  Crook¬ 
ed  Lines  as  in  Straight.  Waves  on  the  Surface  of 
Water  while  they  Aide  by  the  fides  of  -any  Large 
Obdacle,  do  infled,  dilate  and  diflufe  themfelves 
by  degrees,  into  the  Quiefcent  water  lying  beyond 
the  Obdacle.  The  waves,  Pulfes,  or  Vibrations 
of  our  Air  in  which  founds  confid,  do  manifeftly 
infled  themfelves,  tho’  not  fo  much  as  the  waves  of 
water ;  for  the  Sound  of  a  Bell  or  of  a  Cannon,  can 
be  heard  over  a  Hill,  which  intercepts  the  Sono¬ 
rous  objed  from  our  Sight :  and  Sounds  will  be 
propagated  as  eafily  thro’  Crooked  Tubes ,  as  thro* 
Straight :  But  Light  is  never  obferved  to  go  in  Curve 
Lines  nor  to  infled  it  felf  in  Vmbram .  For  the 
fixed  Stars  do  immediately  difappear  on  the  In- 
terpofition  of  any  of  the  Planets,  as  well  as  fome 
parts  of  the  Suns  Body,  by  the  Interpofition  of  the 
Moony  Venus  or  Adercury. 

PREST  Money ,  from  the  French  Prejl,  ready ; 
is  Money  given  to  Soldiers  when  they  are  Prejl : 
and  binds  fuch  as  receive  it  to  be  ready  at  command 
at  all  Times  appointed  by  their  Officers. 

PREST  Sail :  a  Ship  at  Sea  is  laid  to  carry  a 
Prejl  Sail,  when  {he  carries  all  that  She  can  pofli- 
bly  Croud  :  which  is  fometimes  done  in  giving 
Chafe  to  an  Enemy  :  but  tis  a  dangerous  experi¬ 
ment  and  ought  not  to  be  tryed  often,  left  a  Ship 
fliould  over-fer,  or  bring  her  rmafts  by  the  Board,' 
in  which  latter  cafe  She  will  become  a  Prey  to 
the  Enemy. 

PRESTATION  Money,  was  according  to  fome,1 
a  Sum  of  Money  paid  by  the  Arch-Deacons  to  th« 
Bifliops  annually  pro  Exteriori  Jur  if  dibit  one .-  but 
others  fay  it  was  a  Subfidium  Charitativum,  which 
in  Reafonable  Caufesa  Bifliop  might  require  of  hit 
Clergy. 

PRETENSED  Bight  or  Title :  Jus  Pratenfum  ; 
where  one  is  in  Pofleilion  of  Lands  or  Tenements, 
and  another  who  is  out  claims  it  and  fues  for  nv 
Here  the  Pretenfcd  Right  or  Title,  is  Said  to  be  ia 
him  who  doththus  Claim  or  Sue. 

PREVARlCAr 
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PREVARICATION,  in  the  Civil  Law,  is 
where  an  Informer  colludes  with  the  Defendant, 
and  fo  makes  only  a  feigned  Profecution. 

PREVENTER  Hope,  in  a  Ship  is  a  fmall  Rope 
ufed  to  fecure  the  Ties,  fo  that  if  one  part  fhould 
Break,  the  other  may  not  run  thro’  the  Ram-head. 
See  Hopes  in  vol.  I. 

PRICK -Pofts,  in  a  Building,  arefuchas  are  fra¬ 
med  into  the  Bre  aft -Summers  between  the  Princi¬ 
pal  Polls  for  ftrengthening  the  Carcafe  of  the 
Houle. 

PRIDIAL  Services ,  See  Services. 

PRIMAGE,  is  a  duty  due  to  the  Mariners  and 
Sailors  for  the  loading  of  any  Ship  at  the  letting 
forth  from  any  Haven.  Anno  32.  H.  8.  c.  14. 
which  in  fome  Places  is  a  penny  in  the  Pound  :  in 
others  Sixpence  for  every  Pack  or  Bayl,  See.  ac¬ 
cording  to  the  Cuftom  of  the  Place. 

PRIMES,  are  the  firft  larger  divilions  of  the  lin- 
gle  Number  on  Gunters  Line  of  Proportion  whole 
next  fubdivifions  are  cal  led  Tenths,  8cc.  See  Line 
of  Proportion. 

PRIM/E  VLB,  See  Vice  Primce. 

PRIMITIVE,  Firft  Fruits:  in  our  Law  the  Pro¬ 
fits,  after  Avoidance,  of  every  fpiritual  living  as 
rated  in  the  Queens  Books,  for  one  year. 

PRINCIPAL  Pofts,  in  any  wooden  Building, 
are  the  Corner  Pofts,  which  are  tennanted  into  the 
Ground  Plates  below  and  the  Railing  Plates  above, 
i.  e.  into  the  Beams  of  the  Roof. 

PRINTING.  There  is  a  difpute  between  the 
Towns  of  Harlem  in  Holland,  and  Ment%  in  Ger¬ 
many,  about  the  Invention  of  this  Noble  Art. 

The  Harlemers  fay  that  Laurents  Jan^s  Kofter 
of  Harlem  was  the  firft  Inventer  of  Printing,  A.  D. 
1430.  But  that  at  firft  he  ufed  only  wooden  Blocks 
or  Plates,  flike  thofe  ufed  in  China ,  and  fome  other 
Eaftern  Countries,  where  that  kind  of  Printing 
hath  been  much  longer  in  ufe,  and  perhaps  gave  the 
firft  hint  to  our  manner  of  Printing  now  in  ufe;) 
tho’  after  fome  time  he  left  thofe  off,  and  cut  Sin¬ 
gle  Letters  in  Steel,  which  he  Sunk  into  Copper 
Matrices ,  and  fitting  them  to  Iron  Molds,  caftS/ra- 
gle  Letters  of  Metal  in  thefe  Matrices. 

They  fay  alfo  that  his  Companion  John  Gutten- 
hurgh  Stole  his  Tools  away  while  he  was  at  Church, 
and  with  them  went  to  Ment%  in  Germany:  where 
letting  his  Stolen  Inftruments  to  work,  he  claim’d 
the  firft  Invention  of  this  Art  before  Kofter  did  his. 

To  prove  this  they  fay  that  one  Habbi  Jofeph  a 
Jew,  in  his  Chronicle  mentions  a»Printed  Book  that 
he  faw  at  Venice  in  the  Year  5288  according  to  the 
Jewifli  Account;  and  of  ours,  1428.  as  may  be 
leen  in  Pet.  Scriverius. 

Bu^notwithftanding  all  this,  and  alfo  what  they 
fay  further  of  a  Book  entituled  De  Spiegel ,  which 
they  fhew  Printed  at  Harlem  in  Dutch  and  Latin, 
tho’  without  Date ,  but  they  pretend  it  to  be  the 
firft  that  ever  was  printed ;  notwithftanding  this 
*  fays  Moxon,  Guttenburgh  of  Ment^  is  more  generally 
taken  for  the  firft  Inventer  of  Printing,  than  Kofter 
of  Harlem. 

Dr.  Wallis  faith, This  Art  was  firft  Invented  about 
the  Year  1460,  and  was  pradifed  in  Germany  im¬ 
mediately,  but  whether  firft  at  Ment$  or  Harlem 
he  determines  not.  He  faith  the  Book  which  bears 
the  Repute  of  being  the  firft  that  ever  was  Printed, 
is  Lully's  Offices;  which  was  printed  in  the  Year 
1465  or  1466:  for  the  Copy  ofit  in  the  Bodleian 
Library  in  Oxon  difagrees  a  Year  with  that  in  the 
Library  of  C.  C.  College  there.  In  that  Book  in  the 
VoUI. 


Bodleian  Library,  is  a  note  written  which  menti¬ 
ons  one  Johannes  Faujias,  as  Co-adjutor  to  Gutten¬ 
burgh,  as  alfo  Peter  Scheffer  on  the  fame  account ; 
and  this  Scheffer,  Joh.  Arnoldus  in  Libel lo  De  Chal- 
cograph'ue  Inventione ,  makes  the  Inventer  of  the 
Matrices.  Thele  three  work’d  together  a  while, 

and  then  parted.  . 

There  is  alfo  another  note  written,  in  a  later 
hand,  in  the  faid  Book,  which  refers  the  firft  Inven¬ 
tion  of  Printing  to  the  Year  1453  -  hut  moft  to  the 
Year  above  mentioned  by  Dr.  Wallis,  vig_.  14^0. 

Next  to  thefe  2  Places  of  Ment%  and  Harlem , 
it  feems  to  have  been  pradifed  firft  at  our  Univer- 
fity  of  Oxon  in  England:  fior  K  H.  6.  and  Thomas 
Bcurchier  then  A.B.  of  Canterbury  fent  William  Tur¬ 
ner  Mailer  of  the  Robe,  and  William  Caxton  Mer¬ 
chant  of  London ,  over  to  Harlem  to  learn  this  Art,- 
who  privately  prevailed  with  one  Frederic  Corfeles; 
(an  Under  Workman)  for  a  Sum  of  Money  to 
come  over  hither ;  who  did  fo,  and  at  Oxford  fet 
up  the  Art  of  Printing,  before  it  was  ufed  any 
where  elfe,  except  in  Ment%  and  Harlem.  And 
there  is  a  Treatife,  faid  to  be  of  S.  Jerom,  (becaufe 
found  in  his  Works,)  but  in  Reality  of  Hpffinus  on 
the  Creed,  Printed  at  Oxon  in  a  Broad  Oda- 
vo,  in  the  Year  1468.  which  is  but  3  years  after 
the  Edition  of  T ullies  Offices  at  Ment\  ;  and  per¬ 
haps  is  one  of  the  firft  Books  Printed  on  Paper,  for 
that  of  Tully  was  on  Vellum .  Soon  after  this  Cax¬ 
ton  ("who  firft  brought  it,  as  is  fuppofed,  to  Oxford ) 
promoted  it  to  London  :  which  Balder  in  his  Chro¬ 
nicle  faith  was  about  1471  :  But  Moxon  in  his  Arc 
of  Printing  faith  he  had  not  leen  any  Books  printed 
at  London  before  1480  :  about  which  time  it  was 
received  in  Italy ,  Germany ,  &c. 

In  Philcf.  Tranfaclions,  N.  288  and  3 lo.  There 
is  this  further  Account  of  the  Rife  and  Progrefs  of 
the  Art  of  Printing, 

Boxhornius ,  Schrevelius ,  and  other  Authors,  fay,, 
That  Kpfter  could  not  nor  did  he  in  fad  Print  fo 
large  a  Book  as  the  Speculum  Salutis,  without  Gra¬ 
dual  Improvements;  and  his  firft  Effays  were  on 
Small  and  loofje  leaves  of  Paper  before  he  attempt¬ 
ed  whole  Bool{si 

In  the  Bodleian  Library  at  Oxford,  are  two 
Books,  and  in  that  of  Benet  Col.  in  Cambridge  is 
another  very  ancient  Printed  Book  ;  Printed  only 
on  one  Side  of  the  Paper;  the  whole  wrought,  or 
Caft  on  Wood,  not  Set  or  Compofed  with  Printing 
Letter,  and  Printed  with  Writing  Ink.;  which  do 
Sufficiently  fhew  that  they  were  done  when  this 
Art  was  in  its  Infancy,  and  are  very  probably  the 
work  o C Kofter:  but  they  are  without  date  or  Prin¬ 
ters  Name. 

ffofter  had  an  Affiftant,  whofe  Name  was  John  Fuftj 
or  aslome  write  him  Fauft  or  Fauftus  •  from  whom 
he  took  an  oath  of  Secrecy,  as  Schrevelius  tells  us  3 
But  Fuji  ran  away  with  Kpfter  s  Tools  and  Materi¬ 
als,  &  in  fome  Time  fet  up  a  Printing  Prefs  at  Mentg, 
where  he  was  allifted  by  his  fervant  John  Scheffer , 
a  Young  Man  of  a  good  Genius,  and  who  after¬ 
wards  Married  his  Daughter  and  became  his  Part¬ 
ner.  They  tell  a  Story  alfo  of  Fuji's  going  to  Parity 
but  whether  before  or  after  he  Settled  at  Ment%,  is 
uncertain, and  offering  there  a  great  N  umber  of  Prin¬ 
ted  Bibles  to  Sale,  as  if  they  were  Manufcripts: 
But  the  French  confidering  the  Number  of  thefe 
Books,  and  their  exad  Conformity  one  to  another 
thro’out  the  whole,  to  a  Line,  a  word  .a  Letter,  nay 
even  to  a  Point ;  and  that  the  beft  of  Book-writers 
could  not  be  thus  exadl,  forced  the  Secret  out  of 
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him,  by  either  a&ually  Inditing  him  for  a  Ma¬ 
gician,  or  threatning  him  at  kail  fo  to  do  :  and 
this  ’tis  (aid  gave  the  Rife  to  the  Story  of  Dr.  Fau- 
Jius.  * 

And  ’tis  probable  about  this  time  many  Printed 
Books  were  fold  up  and  down  for  Manuscripts. 

’Tis  not  certain  in  what  Year  Fuji  and  Scheffer 
began  firft  to  work  at  Ment%.  But  Schrevelius • 
faith  Faujius ,  (as  he  calls  him)  printed  Alexandra 
Dottrinale  cum  Petri  Hifpani  Ft  act  at  i  bus,  A.  D. 
1442.  And  Lambecius  in  Comment,  de  Biblioth, 
Caf.  Lib.  i.p.  988.  faith,  that  he  brought  from 
Infpruck.  ro  the  Imperial  Library  a  tVienna,  a  Pf al¬ 
ter  printed  on  Parchment,  by  Fuji  and  Scheffer  <457. 
And  foon  after  this  Date  many  Books  were  Prin¬ 
ted,  which  are  ftill  in  Being  :  as  the  Dwandus  in 
the  Library  of  Bafil,  Printed  1458.  Johannis  Johan- 
nenfis  Catholicon ,  in  her  Majefties  Library,  Prin¬ 
ted  1460.  The  Latin  Bible  of  1462  in  the  French 
Kjngs  Library,  all  before  the  T ullies  Offices  above 
mentioned:  which  was  not  printed  till  1465  or 
1466.  The  firft:  Book  Printed  here  in  England, 
was  the  ffuffbm  Printed  at  Oxford  1468,  as  was 
faid  before.  But  they  Praftifed  the  Art  earlier  in 
other  Countries and  in  Particular  it  was  ufed 
at  Rome  in  the  Palace  of  the  Maximi,  A.  D.  1455 
by  Conrad  Sweynheim  and  Arnold  Pannart both 
Germans,  and  who  continued  Printers  there  many 
years  after,  as  Martinellus  in  his  Bonue  Sacra  af¬ 
firms. 

Some  think  that  Paper,  (made  of  Linen  Rags) 
was  firft  made  at  Bafel,  by  fome  Greeks  who  fled 
out  of  their  Country  after  Conftantinople  was  fackt, 
A.  D.  1452  :  and  this  in  Imitation  of  the  Gotten 
Paper  ufed  in  the  Levant.  Certain  it  is  the  Cotten 
Paper  hath  been  of  very  ancient  ufe  in  the  Eaft ; 
there  being  in  the  Bodleian  Library  an  Arabick 
Manufcript  (among  thofe  the  Univerfity  bought 
of  Dr.  Huntingdon )  written  in  the  427th.  year  of  the 
Hegira  which  is  A.  D.  1049,  on  this  Paper;  and 
fome  there  are  without  Dates  which  feem  older. 

And  as  for  the  Linen  Rag-Paper  it  muft  be 
much  older  than  1452  :  for  in  the  Archives  of  the 
Library  of  the  Dean  and  Chapter  of  Canterbury , 
there  is  an  Inventory,  on  our  Paper,  of  the  Goods 
of  Henry  Prior  of  C  hr  iff  s  Church  there,  that  is  in  the 
20th  year  of  Ed.  3.  which  is  A.  D.  134 6.  and  in 
the  Cotton  Library  are  feveral  writings,  on  our  Pa¬ 
per,  as  high  at  leak  as  the  1 5th.  of  Ed.  3. 

Some  think  the  Bolling  Prefs  was  invented  by 
Lipfius ;  But  there  is  a  Printed  Book  in  the  Bod¬ 
leian  Library,  (placed  Laud.  p.  138)  being  a  Mif- 
fale  Secundum  ufum  Ecclef.  Herbipolenfis,  (i.  e. 
PVurtffurgh)  in  Germany.  At  the  beginning  of 
this  Book  is  an  Inftrument  of  Bgdulfus  the  A.  B.  of 
this  Church,  containing  the  Reafons  of  the  Publi¬ 
cation  of  this  Miffale,  and  inftead  of  a  Seal  there  is 
annexed  a  Print  engraven  of  the  Arms  of  the  See, 
See.  very  finely  done  (for  that  Time,  for  ’twas  be¬ 
fore  Durer)  and  on  which  are  Evident  Marks  of 
the  Preffure  by  the  Plate,  with  fome  touches  of 
Ink  at  the  Edges,  Sec.  which  all  that  have  fecn  it 
judge  to  be  plain  marks  of  its  being  doneor  wrought 
off  in  a  Bplling  Prefs.  And  there  are  fufficient 
Reafons  to  prove  that  this  Book  is  as  ancient  as 
1481. 

Mr.  Bagford  thinks  we  had  not  the  firft  hint  of 
Printing  from  the  Chinefcs  of  whom  we  had  no 
knowledge  hardly,  when  this  Art  was  invented  : 
But  rather  from  Old  medals,  Seals,  &c.  and  the 
Letters  on  them.,  But  if  it  be  certain,  as  it  feems 


to  be,  that  Cards  are  as  old  as  H.  6.  nothing  feems 
I  to  give  a  better  hint  to  the  Invention  of  Printing 
.than  Card-making,  as  is  evident  by  the  firft  Spe¬ 
cimen  of  Printing  at  Harlem  ;  and;  by  thofe  Books 
above  mention’d  in  the  Bodleian  Library,  and  char 
of  Benet  College  in  Cambridge* 

|  The  cutting  ofrhe  Molds  or  Blocks  for  making 
.our  Playing  Cards,  is  after  the  fame  manner  as 
;  that  of  the  Old  Books  firft  printed  at  Harlem.  They 
lay  a  Sheet  of  wet  or  moift  paper  on  the  Form  or 
Block,  being  firft  lightly  brufhed  over  with  Ink 
made  of  Lamp  Black  mixt  with  Starch  and  Water  .- 
Then  they  rub  it  off  with  a  round  lift  with  theix 
hand,  which  is  done  with  great  Expedition.  They 
colour  the  Court  Cards  by  the  help  of  feveral  Pat¬ 
terns  or  Stanefilcs  as  they  call  them ;  being  Card 
Paper  cut  thro’  with  a  Penknife  for  every  colour, as 
Red,  Sec.  (for  at  the  firft  Printing,  the  Card  hath- 
only  a  Meer  out-linej  Thefe  Patterns  are  pain¬ 
ted  with  Oil-Colours  to  keep  them  from  wearing 
out  by  the  Brufhes :  for  they  lay  it  upon  the 
Pidure,and  by  Aiding  a  Brufti  that  is  full  and  loofe 
over  the  Pattern,  it  fixes  the  Colour  into  the  Cut- 
holes,  and  leaves  it  on  the  Print  that  is  to  be  a 
Card  :  and  fo  they  go  thro’  with  all  the  Colours  cn 
the  Cards :  This  very  probably  was  the  way  of 
their  firft  Printing  at  Harlem  :  as  might  have 
been  difeovered  before  this;  if  they  had  considered 
that  the  Great  Letters,  in  our  Old  MSS.  (of  900 
years  old,)  are  done  by  the  Illuminators,  after  this 
of  Card-making. 

The  next  form . of  Printing  at  Harlem  was  by 
cutting  whole  Forms  in  Wood  from  MSS.  exaeftiy 
written,  and  without  Pi&ures.  Such  Perhaps  was 
the  Donatus ,  which  might  bear  date  about  1450  : 
Some  fay  1440.  This  appears  Plain,  (faith  Mr. 
Bagford)  from  Copy  Books  which  we  have  feen  prin¬ 
ted  at  Bpmc,  Venice ,  Switzerland  and  England,  as 
high  as  1 500. 

The  third  way  of  Printing  was  with  Single  Types 
!  made  of  Wood  ;  but  who  invented  this  is  not 
known  :  it  was  at  firft  efteemed  fo  great  a  Rarity, 
that  the  Printers  carried  about  their  Letters  in 
Baggs  at  their  Backs,  and  got  money  at  Great 
mens  houfes  by  Printing  the  Name3  of  the  Family, 
Epitaphs,  Songs,  and  other  fmall  Pamphlets. 

The  Fourth  Improvement  of  this  noble  Art  was 
the  Invention  of  Single  Types  made  of  Metal  ; 
which  is  owing  to  Peter  Scheffer,  above  mentioned, 
firft  Servant,  and  then  Son-in-law  to  Fauftas,  who 
worked  at  Ment Sometimes  you  have  the  names 
of  thefe  two  men  printed  at  the  end  of  their  Books, 
and  fometimes  not :  Sometimes  with  Dates  as  high 
as  the  year  1457  and  as  low  as  1490. 

As  for  John  Guttenburgh,  who  by  many  Authors 
is  faid  to  be  the  firft  Inventor  of  Printing,  we  can¬ 
not  find  one  Book  with  his  Name  and  Printing. 

As  the  firft  Harlem  Printing  was  only  a  book 
with  Pictures,  and  the  Intprcflion  taken  off  with 
a  Lift  coiled  up,  as  our  Card-makers  do  now  ufe  : 
So  when  they  came  to  ufe  Single  types,  they  made 
ufe  of  ftronger  Paper,  with  vellum  and  Parchment, 
and  then  the  Pr» fs  was  firft  ufed ;  tho’  afterwards 
much  improved  ;  as  was  their  Printing  Ink. 

Bplling-Prefs  Priming  was  not  ufed  in  England, 
till  Ki-  James  I.  and  then  brought  hither  from  Ant¬ 
werp  by  our  induftrious  John  Speed. 

As  to  the  Art  or  Praifticeof  Printing  its  felf  ’tis 
fo  ufeful  to  the  Common- wealth  of  Learning,  ro  * 
have  it  better  underftood  by  Authors  and  Editors 
of  Books  than  it  ufually  is,  that  I  flin.ll  here  give 
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a  full  but  fuccindfc  Account  of  the  whole  matter 
from  Mr.  Moxoris  Mechanick  Exercifcs  of  Printings 
and  from  what  I  could  colled:  from  my  own  Ob- 
fervation,  or  get  by  Information. 

The  principal  Officer  in  this  affair  is  called  the 
Mafier  Printer :  who  contrives  or  finds  a  Room 
or  Rooms,  for  fetting  up  what  they  call,  a  Printing 
Houfe ;  or  who  furnifhes  a  proper  Place ,  with  all 
Tools  and  Inftruments  ufed  in  Printing. 

And  firft  he  muftconfider  what  Number  of  Pref 
fes  and  Cafes  he  fhall  want  that  his  Room  may  be 
proportionate  to  his  Number.  They  ufually  allow 
about  7  foot  lquare  on  the  Floor,  for  each  Prefis  : 
and  for  every  Frame  of  Cafes ,  which  holds  2  pair 
of  Cafes,  vi%.  a  Pair  of  Roman  and  a  pair  of  Italic 4, 
five  foot  ~  in  Length  and  4 i  in  Breadth ;  tho’  they 
contain  but  2  foot  and  nine  inches :  But  then  Room 
enough  will  be  left  to  pafs  freely  between  the 
Frames. 

The  Cafes,  muft  be  fo  placed  that  the  light  may 
fall  to  the  left  hand  of  the  Compofitor  ;  or  elfe  his 
hand  will interpofe  between  rhe  Light  and  his  Eyes, 
and  fo  lhadow  or  obfeure  the  letter  he  is  to  take  up. 

The  Prejfes  alfo  muft  be  fo  placed  as  that  the 
light  may  fall  from  a  window  right  before  the 
Form  and  ‘ Tympan . 

The  Correcting  Stone ,  or  Stones  muft  alfo  ftand 
againft  a  good  Light ;  and  as  near  as  can  be  in 
the  middle  of  the  Room,  if  there  be  but  one,  that 
the  feveral  Compoftors ,  may  come  the  better  to  it. 

In  fome  corner  of  the  Room,  with  a  fink  un¬ 
der  it,  muft  the  Lee  Trough  and  Rinfing  Trough  be 
placed  ;  or  in  fome  other  place  if  there  be  Room 
enough. 

The  Dijirihuting  Frame,  Hands  alfo  pretty  near 
the  middle  of  the  Room ;  and  round  about  the 
Tides  Nefi  Frames  may  be  placed  to  hold  the  Cafes, 
that  lie  out  of  prefent  ufe ;  and  the  Letter  Boards, 
with  Forms  fet  by  on  them ;  that  both  the  Cafes  and 
the  Forms,  may  be  the  better  fecured  from  running 
to  Pye. 

Having  thus  contrived  his  Room  or  Rooms  to 
the  belt  advantage;  it  is  to  be  next  furnifhed  with 
its  Proper  materials ;  as  Letters, Cafes,  Prejfes, Chafes, 
&c.  of  which  next  in  order. 

Of  Letter , 

The  Printer  muft  be  provided  with  a  good 
Fount  as  they  call  it,  or  Fund  of  Letter,  and  of 
all  Bodies :  for  molt  Printing  houfes  have  all  thefe 
that  Follow,  except  the  two  firft  :  and  the  Dutch 
(and  I  believe  the  French  of  late)  have  feveral 
other  Bodies,  and  we  have  one  more,  which  is 
fometimes  ufed  in  England  which  they  call  a  Small 
Pica  :  but  this  differs  but  little  from  the  Pica. 


Thele  Bodies,  are  commonly  cafi  with  a  Rotru 
Italick,  and  lometimes  an  Englilh  Face ;  But  t 
Printer  hath  alfo  fome  Bodies  with  Hebrew,  Sy 
ack,  Greek,  and  with  the  Mufick  Face :  as  a 
Chara&ers  Mathematical,  Chymical,  Algebraic 
&c.  The  following  Table  fhews  the  Names  a 
Si%es  of  thefe  feveral  Bodies  :  or  what  number 
each  Body  is  contained  in  a  Foot. 

Pearl 
Nompareil 
Brevier 
Long  Primer 
Pica 
Englifh 
Great  Primer 
Double  Pica 
Two  Lined  Englifh 
Great  Cannon 


I 


r  184 
150 
1 12 
92  | 

75  contain’d  in  one  F< 
66  ' 

50 
38 
33 
*7t  j 
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In  the  Choice  of  his  Letter  a  Printer  hath  great 
fcopc  to  fliew  his  Judgment  and  Skill  as  to  their 
Ihape,  &c.  and  I  think  in  the  whole  the  Prefe¬ 
rence  muft  be  given  to  the  Dutch  Types  or  Let¬ 
ters  :  But  be  their  lliape  what  it  will,  the  Letters 
muft  be  deep  cut,  that  they  may  print  clear,  laft 
longer,  and  be  lefs  fubjed  to  entertain  Picks,  They 
muft  alfo  be  deep  funk  in  the  Matrices ,  left  the 
Bottom  line  of  a  Page  ftiould  Beard  ■  and  the  Beard 
muft  alfo  be  well  cut  off  by  the  Letter  Founder. 

There  muft  be  provided  alfo  brafs  Rules  of  about 
1  6  Inches  long  ;  for  the  Compofitor  to  cut  into  fuch 
Lengths  as  his  work  requires:  thefe  Rules  muft  bee- 
xadly  Letter  high ;  for  if  they  are  much  too  high  they 
cut  thro5  the  Paper,  Tympans,  and  Blankets.'and 
if  but  a  little  fo,  their  Shoulder  or  Beard  will  print 
blacky,  and  they  will  alfo  bear  the  Plattenofi the  Let- 
ters  that  ftand  near  them, fo  that  thofe  letters  will  not 
Print  at  all;  and  if  they  be  too  Low,  then  the  Rules 
themfelves  will  not  Print.  Thefe  Rules  muft  alfo 
be  ftraight  all  their  whole  length  :  Their  edges  of 
Equal  Breadth  and  neither  too  thick  nor  too  "thin  : 
and  the  Brals  ftiould  be  very  well  Planifoed,  that 
it  may  be  Stiff  and  Strong. 

Of  Cafes . 


.  « 

What  they  call  a  pair  of  Cafes  is  an  Vpper  and 
a  Lower  one :  they  are  ulually  both  of  equal 
Length,  Breadth  and  Depth  :  vi%.  z  foot  9  Inches 
long,  one  foot  4  Inches  4  broad,  and  about  one  Inch 
i  deep  befides  the  bottom  board.  Thefe  Cafes  are 
encompaffed  about  with  a  Frame  about  |  of  an 
Inch  broad;  that  the  ends  of  the  feveral  Partitions 
may  be  let  into  the  lubftance  of  the  Frame :  but 
the  hithermoft  fide  of  the  Frame  is  about  i  Inch 
higher  than  the  other  fides,  that  when  either  the 
Galley ,  or  another  Pair  of  Cafes  are  fet  upon  them, 
the  Bottom  edge  of  the  Galley,  or  of  thefe  Cafes  may 
ftop  againft  that  higher  Frame  and  not  Hide  off. 
Both  upper  and  Lower  Cafe  have  a  thick  Partition 
about  -3  of  an  Inch  Broad  ;  but  the  Divifionsfor  the 
feveral  Boxes  of  the  Vpper  and  Lower  Cafes  are  riot 
alike  ;  for  each  half  of  the  length  of  the  upper  Cafe 
is  divided  into  7  equal  parts,  and  its  breadth  into 
7  alfo  ;  fo  that  the  whole  makes  49  boxes.  But 
the  2  half  lengths  of  the  Lower  Cafe  are  divided 
each  into  8  equal  Parts,  and  its  breadth  into  7  : 
and  yet  not  throughout  fo  neither,  but  the  lower 
Cafe  hath  4  feveral  Sizes  of  Boxes. 

.  Thefe  Cafes  ffiould  be  placed  in  good  fubftan- 
tial  Frames ;  which  ftiould  be  fo  placed  with  an 
Eafy  declivity ,  that  the  Compofitor  may  the  better- 
fee  and  come  at  his  Letters. 


Of  the  Galley. 

Thefe  Galleys  are  of  different  fizes  according  to 
the  Page  to  be  compofed.  They  are  commonly  made 
of 1  Flat  wainfeot  Boards  each  of-£  or-^  of  an  Inch 

*1!  v.lckne  ,  uPFermoft  to  Hide  in  Grooves  of 
the  Frame  clofe  down  to  the  undermoft.  The  5 
Sides  of  the  Frame  are  fixed  faft  and  fquare  down 
on  the  upper  Plain  of  the  undermoft  board,  to 
ftand  about  t  of  the  height  of  the  letter  above  the 
fuperficits  of  the  Slice. 

The  fid es  of  the  Frame  muft  be  broad  enough 
to  admit  of  a  pretty  many  good  ftrong  Oaken  Pins 
along  the  fides,  to  be  drove  hard  into  the  bottom 
Board,  and  almoft  quite  through  the  Sides  of  the 
Frame*  that  the  Frame  may  be  firmly  fixt  to  ic ; 

but 
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but  they  muft  not  be  glewed  ;  becaufe  the  Compo- 
fitor  may  have  fometimes  occafion  to  wet  the  P age 
in  the  Galley. 

Of  the  Cone  fling  Stone. 

This  Stone  is  made  of  Marble,  Purbeck ,  or  any 
other  done  that  may  be  made  fiat  and  fmooth  .  it 
fhould  be  capacious  enough  to  hold  two  Chafes  or 
more  *  that  the  Compofitor  on  occafion,  may  fet 
fome  Pages  by  on  it  ready  to  Impofc,  tho’  two  Cha¬ 
fes  lie  on  the  Stone  :  fo  that  it  may  be  about  2  foot 
broad  and  4^  feet  long.  It  muft  be  placed  on  a 
ftrong  frame  like  a  Table  about  3  foot  and  one 
Inch  from  the  Ground  or  Floor. 

Of  Letter  Boards  and  Paper  Boards . 

Letter  Boardsfvo  to  lay  the  Letters  on, and  are  ob¬ 
long  fquares ;  about  2  foot  long,  1 8  Inches  broad 
and  1  an  \  Inch  thick:  Thefe  fhould  be  made  ftrong, 
and  clampt  on  the  under  fide  within  about  4  Inches 
of  either  end  with  pieces  of  about  2  Inches  fquare 
as  well  to  keep  them  from  warping,  as  that  the 
Compofirors  may  eafily  take  them  to  remove  them. 
Paper  Boards  are  only  to  fet  heaps  of  Paper  on,  and 
and  to  prefs  the  Paper  with. 

Of  Furniture ,  Such  as 

Head-JHcks  &c.  muft  be  made  of  dry  wainfcot, 
that  they  may  not  flirink  when  the  Form  ftands 
by;  they  are  Quadrate  High,  Straight,  and  of 
an  even  Thicknefs  all  their  Length :  and  both  thefe 
and  Side-ftickj  are  called  Pjglet,  if  they  are  not 
above  an  Inch  in  thicknefs. 

Side-flicks ,  and  Poot-Jlicbjy  are  of  the  fame  heigth 
with  the  Head-Jlickj ;  the  latter  ferving  to  deter¬ 
mine  the  Breadth,  at  Bottom  and  Top;  as  the 
Side-fticks  do  the  length  of  each  Page. 

Gut  ter -flicks,  are  ufed  to  fet  between  Pages,  on 
either  fide  the  Crofles,  as  in  8*°'-  12"®*  i6«0'- 
and  Forms  upwards. 

There  are  Quoins  alfo  ufed  t©  Lock  up  thf  Forms , 
or  wedge  them  fo  clofe  together  (with  a  mallet  and 
Shooting-flick)  both  on  the  Sides  and  Head  and 
Foot  of  the  Page ,  that  every  Letter  bearing  hard 
againft  every  other  Letter,  the  whole  Form  may  Pffe, 
as  you  will  fee  hereafter.  The  Shooting-flick ,  fliould 
be  of  Box,  and  is  of  a  wedge-like  Shape  and  of 
about  6  Inches  long. 

There  is  alfo  a  Drejfng  block.,  ufually  made  of 
Pear  tree,  about  3  Inches  fquare  and  an  Inch  high  ; 
its  ufe  is  by  being  run  over  the  face  of  the  Form, 
and  gently  knockt  there  with  the  head  of  the 
Shooting-flick,  to  prefs  down  fuch  Letters,  as  may 
happen  to  ftand  higher  than  the  reft. 

Of  the  Compofing  Stick, 

This  is  made  of  a  thin  Iron  Plate, about  10  Inches 
long  and  doubled  vp  fquare  fo  as  that  the  bottom  may 
be  4  Inch  and  4  broad,  and  the  Back  about  an  entire 
Inch  broad.  At  the  further  End  of  the  Iron  plate  fo 
doubled  up,  is  foldered  on  an  Iron  head  which 
muft  ftand  fquare  to  the  bottom,  about  the  thick¬ 
nefs  of  a  Long  Primer  :  but  all  its  outer  Edges  are 
bafil’d  and  filed  away  into  a  moulding.  About  2  In¬ 
ches  from  this  head  and  in  the  bottom,  is  begun  a 
Row  of  round  holes  about  an  Inch  alunder  to  re¬ 
ceive  the  Shank  of  the  Male  Screw,  that  Screws  the 


fliding  meafurcs  faft  down  to  the  Bottom  :  So  as 
thefe  fliding  Mealures  may  be  fet  nearer  or  further 
from  the  head,  as  the  meafure  of  the  Page  requires. 


In  the  Figure  annexed  a  is  the  Head  of  the  Com¬ 
pofing  ftick,  bb  the  bottom,  cc  the  Back,  d  the 
Lower  Sliding  meafure  or  Check,  e  the  upper  Sli¬ 
ding  Meafure  or  Check,  ff  the  Male  fcrew,  g  the 
Female  Ssrevo. 

The  Lower  fiding  meafure  is  a  pretty  thick  Iron 
Plate,  as  broad  as  the  infide  of  the  Bottom  ;  about 
4  Inches  in  length  :  and  in  its  middle  is  a  groove, 
quite  thro’  it,  within  about  half  an  Inch  of  each 
end,  to  receive  the  Shank  of  the  Screw. 

On  the  fore  end  of  this  plate  ftands  fquare  ano¬ 
ther  Iron  Head  about  a  Brevier  thick,  and  reach¬ 
ing  as  high  as  the  top  of  the  Back.  The  Upper 
fiding  meafure  is  made  juft  like  the  Lower,  only  4 
of  an  Inch  Shorter.  Between  thefe  2  fliding  Mea- 
fures,  they  can  compofe  marginal  Notes  to  any 
Breadth. 

The  Compofitor  ufes  a  Bodkin  of  Steel  of  about 
2  Inches  in  length  from  the  Shank  of  the  handle : 
the  handle  is  of  foft  wood ;  that  when  *tis  knockt 
on  the  face  of  any  Single  Letter,  which  happens  to 
ftand  too  high,  it  may  not  batter  it. 

Of  Chafes. 

Thefe  are  Iron  Frames  about  22  Inches  long,  1 8 
broad,  and  ~  Inch  and  |  thick,  and  the  breadth  of  • 
the  Iron  on  every  Side  is  \  of  an  Inch  ufually,  but 
it  fliould  be  an  entire  Inch  :  all  the  fides  muft  be 
truly  fquare  to  one  another ;  that  when  'us  laid  on 
the  Corre&ing  ftone,  it  may  lie  truly  fiat,  and  the 
out  and  infide  muft  be  filed  ftraight  and  fmooth. 
Each  Chafe  hath  2  Crofles  belonging  to  it:  one 
shorter  than  the  other ;  they  are  fquare  to  one  a- 
nother  and  art  called  the  Short  and  the  Long  Crofs. 
They  have  at  each  end  a  male  Dove-tail  filed  be- 
vil-way  from  the,  jinder  to  the  upperfide  of  the 
Crofs,  fo  that  the  under  fide  of  the  Dove-tail  is 
narrower  than  the  upper :  thefe  Male-dove-tails , 
are  fitted  into  Female  ones,  filed  in  the  Infide  of  the 
Chafe;  and  which  are  alfo  wider  on  the  upper  fide 
of  the  Chafe ,  than  on  the  under,  that  the  upper 
fide  of  the  Crofs  may  not  fall  thro*  the  lower  fide. 
The  Short  Crofs  is  thus  dove-tailed  into  the  middle 
of  the  2  long  Tides  of  the  Chafe  ;  and  the  long  Crofs 
into  the  middle  of  the  2  other  fides.  The  Short 
Crofs  is  moveable  alfo  in  the  Chafe  about  3  Inches 
4  from  the  middle.  The  middle  of  thefe  2  Crof- 
fes,  are  filed  or  notched  half  way  thro’,  one  on  its 
upper,  the  other  on  its  under  fide,  that  they  may 
be  let  into  one  another,  and. in  the  middle  between 
the  2  edges  of  the  upper  fide  of  the  Short  Crofs  are 
made  2  Grooves  parallel  to  the  2  fides  of  the  Crofs, 
beginning  at  about  2  Inches  from  each  End  :  they 
are  ~  an  Inch  deep  all  the  way,  and  about  4  of  an 
Inch  broad,  that  the  Points  may  fall  into  them. 
The  Short  Crlfs  is  about  of  an  Inch  thick  ;  and 
the  Long  about  halt  as  much. 

See  their  Figure  as  they  lie  on  the  Correcling-fone. 

Of 
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’Tis  called  the  New  Prefs  by  Moxon,  who  faith 
it  was  (in  1683)  but  little  known  in  England,  but 
generally  ufcd  in  Holland,  and  is  much  better  and 
more  commodious  than  the  Common  Printing 
Prefs. 

an,  Reprefent  its  Feet  which  are  2  feet  9  Inches 
y  long,  5  deep  and  6  broad,  having  their  outiides 
truly  Square. 

bb,  Are  the  Cheeks  which  are  5  foot  1  o  Inches 
long  befides  the  Tenons  of  the  Top  and  bottom, 
8  Inches  broad  ahd  4!  thick. 

d.  Is  a  Plank  called  the  Winter  ;  which  is  in 
length  befides  the  Tenons  a  foot  9  Inches  ih 
Breadth  8  Inches,  and  its  depth  9  Inches. 

c ,  Is  the  Cap,  of  Top  of  all  the  Pfefs  5  being  3 
foot  and  1  Inch  long,  4!  Inches  deep,  and  94-  In¬ 
ches  broad. 

e ,  Is  the  Head  of  the  Prefs  3  whofe  length,  befides 
the  Tenons,  is  one  foot  9^  Inches,  Breadth  84  In¬ 
ches,  and  Depth  8  Inches.  Its  top,  bottom  and 
hind  fides  are  all  fquare  -3  but  the  fore  fide  projedls 
~  an  Inch  over  the  Range  of  the  forefides  of  the 
Cheeks :  in  which  Projedture  is  cut  a  table  with 
an  hollow  molding  about  it,  2  Inches  diftant  from 
all  the  Sides  of  the  fore  fide  of  th ehead :  Its  Tenons 
are  3  Inches  Broad, and  are  cut  down  at  either  end, 
from  the  top  to  the  bottom  of  the  Head,  and  made 
fit  to  Mortices  in  the  Cheeks,  that  may  Aide 
right  and  yet  play  in  them. 

In  the  under  fide  of  the  head  is  cut  a  hole  about 
^Inches  Square,  and  3V deep,  into  which  a  Brafs 
Nut  is  fitted,  for  the  worm  to  play  in. 

i.  Is  part  of  the  worm  below  the  head  ;  the  up¬ 
per  part  being  hid  in  the  Brafs  Nut. 

i,  k.y  m,  n ,  Is  the  whole  Spindle. 

f.  Is  the  Till ,  a  board  about  an  Inch  thick,  one 
foot  long  befides  the  Tenons,  its  breadth  8 
Inches.  In  its  middle  is  a  round  hole  for  the  Shank. 
of  the  Spindle,  and  at  77  Inches  from  each  end  is  a 
Square  hole  for  the  Hofe  to  pafs  thro’. 

gg.  Are  the  Hofe ;  being  upright  Irons  of  \  of  an 
Inch  fquare  ;  and  at  each  end  have  male  ferews  oh 
them.  Their  Lower  ends  are  faftned  into  the 
Hofe-hooks,  and  their  upper  ends  into  the  Garters  or 
Curts,  which  is  a  round  hoop  placed  over  the  flat 
neck  of  the  Shank  of  the  Spindle. 

hhhh,  are  the  Hofe-hooks ,  or  the  Hooks  on  the  Hofe 
the  Platten  hangs  on :  they  proceed  from  2  branches 
ot  an  Iron  hoop  encompafling  the  lower  end  of  the 
Spindle ,  on  either  corner  of  the  Branch. 

4>  k  Is  the  Eye  of  the  Spindle ,  as  m  is  its  Shank 
and  n  its  Toe,  The  Spindles  length  in  all  is  16-f  In¬ 
ches  :  the  length  of  the  Cylinder  the  worm  is  cut 
on  is  3-4-  Inches  :  and  its  Diameter  i\ . 

0000  Is  the  Platten,  tied  on  to  the  Hooks  of  the 
Hofe,  This  is  ufually  made  of  beaten  Plank  In¬ 
ches  thick,  1 4  Long,  and  9  Broad.  Its  fides  are  ti- 
ed  Square,  and  its  under  fide  exadlly  plain  and 
Smooth. 

In  the  middle  of  its  upper  fide  is  let  in  and 
faftned  an  Iron  Plate  called  the  Platten-plate,  a  of 
an  Inch  thick,  6  Inches  long,  and  4  broad:  in  the 
middle  of  this  Plate,  is  made  a  fquare  Iron  frame 
of  about  a  an  Inch  high,  and  as  much  broad  :  into 
Which  is  fitted  the  Stud  of  the  Plattcn-pan ,  Co  as 
it  may  ftand  Steddy.  This  Stud  is  about  an  Inch 
thick  and  then  lpreads  wider  and  wider  to  the  Top, 
where  tis  ih  Inches. 

p,  Is  the  Barr  in  length  about  2  foot  8  Inches,  'tis 
faftned  ftrongly  with  a  Nut  and  Screw  into  the 
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rye  of  the  Spindle,  About  4  Indies  ffom  the  flioul- 


der  this  Bar  is  bowed  with  an  Obtufe  angle,  that 
the  PrcJJ-man  may  the  more  eafily  and  readily  catch 
at  it,  to  draw  its  wooden  handle  q  within  its  reach 
rr,.  Are  the  Hind-pofs,  which  ftand  at  a  foor 
diftance  from  the  hind  fides  of  the  Cheeks :  thev 
are  3  foot  4  Inches  long  befides  the  Tenons  and 
Inches  thick,  and  fquare  every  way.  Thefe  hinS 
1  oils  have  Six  7 ails  fitted  to  them  and  marked  s< 
and  called  the  hind  rails.  9 

tt,  are  the  wedges  of  the  Tillf. 
uu,  The  Mortices  of  the  cheekffib. 
xxxx ,  yy,  Txprefs  the  Carriage-  whofe  Plank 

5  4  foot  Jong  and  one  foot 

8  Inches  +  broad.  On  this  Plank  at  its  fore  end  is 
firmly  nailed  down  a  fquare  frame  2  foot  4  Inches 

^fcV0/10  f°°.C  /  °  ,Inc5eS  broad>  and  the  thicknefs 
of  its  fides  2  T  Inches  Square.  This  is  called  the 

Ccjfcn  and  is  marked  with  the  figure  (1 )  in  the  Plate 
and  in  it  the  Stone  is  bedded.  * 

.  °/ the  4  9orners  of  this  Co$n  is  let 

in  and  faftned  down  a  fquare  Iron  plate  with  re- 
turn-hdes  about  6  Inches  long  each  fide,  *  of  an 
Inch  thick  and  2  i  broad.  * 

Behind  this  Coffin  is  nailed  on  to  its  outfide  a 

ionger  than  the  breadth 
of  the  Coffin .  it  hath  all  its  fides  2  Inches  over,  and 
3  of  them  fquare:  but  its  upper  fide  is  hollowed 
round  to  a  Groove or Gutter  (2)  an  inch  and  fo- 

A  Gu?ter  1S  nailed  on,  that  its  hither 
end  ftandmg  about  an  Inch  higher  than  its  further 
end,  the  water  that  defeends  from  the  Tympan  (5) 
falling  into  it,  is  carried  on  the  farther  fide  of  the 
Coffin  by  the  declivity  of  the  further  end  of  the 
Gutter  (2,)  and  fo  keeps  the  plank  of  the  Car¬ 
riage  neat  and  clean,  and  preferves  it  from  rotting. 
Paral  el  to  the  outward  fides  of  the  hinder  part  of 
the  Plank  of  the  Carnage  at  3  Inches  diftant  on  ei- 
ther  fide,  ismailed  2  female  Dove-tail  Grooves,  iato 
which  is  fitted  fo  as  to  Aide  two  male  dove-tails 
made  on  the  two  feet  of  the  Gallows  (4)  on  which 
the  7 ympan  refts. 

At  3  Inches  from  the  hinder  rail  of  the  Coffin  in 
the  middle  of  the  Plank  is  cut  a  hole  of  4  inches 
fquare  and  on  the  hither  and  further  fide  of  this 
hole  is  faftned  down  a  Stud  of  wW,one  on  each  fide: 
and  in  the  middle  of  thefe  2  Studs  is  a  round  hole 
of  about  an  Inch  over,  to  receive  the  2  Iron  Pins  of 
a  wooden  Bowler,  or  Barrel,  with  a  Shoulder  on 
each  fide  of  it  to  contain  fo  much  of  the  Girt,  as 
fliall  be  Rolled  upon  it. 

.  ^he  Tympan  (5J  is  a  fquare  Frame  having  3  of 
its  Sides  Wood  and'one  of  Iron.  ’Tis  2  foot  8  In¬ 
ches  wide,  2  foot  2  Inches  long:  and  the  breadth 
of  the  wooden  fides  an  Inch  and  and  the  depth 
one  Inch  on  its  hinder  end ;  at  the  2  corners  is  rivi- 

l  ^  ,5°n.  J01nt,  to  be  pinned  on  to  ano¬ 

ther  half  joint,  faftned  on  the  hind  Rail  of  the  Cof- 
fin.  The  fore  end  of  the  Tympan  is  of  Iron  with 
a  fquare  focket  at  either  end  for  the  wooden  Ends 
of  the  Tympan  to  fit  and  fallen  intot;  on  the  outer 
Edge  of  this  Iron  about  if  Inch  from  its  ends  are 
made  2  Iron  half  joints,  to  contain  a  Pin,  which 
entring  this,  and  a  match  half  joint,  made  on  the 
Frisket  ( 6 ,)  ferves  for  a  Frisket  to  move  truly  up¬ 
on.  In  the  middle  of  each  long  Rail  of  the  Tympan 
is  a  hole  f  an  Inch  fquare  for  the  fquare  Shanks  of 
the  Point  Screws  f  7,  8 )  to  fit  into.  Within  this  Tym- 
pan,  which  may  be  called  the  Outer,  isanother  cal¬ 
led  the  Inner  Tympan,  which  is  fitted  exadlly  to  it, 

and  gaged  by  an  Iron  Pin,  and  an  Iron  Turning- 
Clafp,  * 

I  hope 
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I  hope  this  Defcrtption  may  ferve  to  make  the 
Figure  a  little  Intelligible,  and  to  give  a  general 
Idea  of  the  Printing  Prefs  ;  but  no  words  can  pol- 
fibly  explain  it  lo  well,  as  once  feeing  of  it  work 
will  do. 

I  fhall  omit  defcribing  the  manner  of  making  the 
Types  or  feveral  forts  of  Letters ,  ufed  in  Printing  3 
but  whoever  hath  a  mind  to  fatisfy  himfelf  fur¬ 
ther  may  confult  Mr.  Moxori s  book  of  Printing, 
where  he  will  find  the  whole  affair  very  largely  and 
plainly  defcribed. 

I  (hall  only  add  fomething  further  about  the 
Rules  and  Methods  of  Diftributing  and  Compofing. 

After  the  Prefs-man ,  hath  wrought  oft  as  many 
Sheets  from  a  Form,  as  he  is  appointed  ;  he  firft 
walhes  the  Form ,  and  brings  it  to  a  place  which 
they  call  the  Pjnfing  Trough ,  and  rears  it  a  little 
aflope  on  one  end  of  the  Chafe 3  for  when  tis  fo 
placed  the  Face  of  the  Letter  is  lefs  liable  to  damage, 
and  the  Form  ftands  in  a  proper  pofition  for  the 
Compofitor  to  rear  a  Letter  Board  againft  the  Back- 
fide  of  it  3  by  which  he  raifes  it  up,  and  then  fets 
Letter  Board,  and  Form  both  a  little  aflope  in  the 
Rfnfing  Trough.  Next  with  his  Mallet  and  Shoot- 
ing-Jlick.  he  opens  or  XJnlocks  (as  they  call  it)  the 
Quoins  and  Form :  and  then  the  Furniture  3  vis>. 
the  Head- flicks ,  the  Inner  Side-flicks ,  and 
Gutter-flicks ,  if  the  Form  have  any,  that  he  may 
have  the  more  Room  to  open  the  Letter  in  order  to 
its  receiving  the  water  the  more  plentifully:  which 
is  thrown  on  it  by  difh  fulls  to  Rinfe  and  Clean  it, 
and  the  Face  of  the  letter  is  rubbed  with  the  Fin¬ 
gers,  and  (hook  fothat  the  water  may  get  between 
the  Letters  to  clean  them  3  and  this  is  done  till  the 
water  thrown  and  rubbed  on,  runs  away  quite 
clear  and  Colour  lefs.  Then  he  thrufts  the  Letter 
and  Furniture  clofe  up  together  again  that  the  let¬ 
ter  may  not  Squabble,  as,  they  call  it,  that  is  break 
and  fall  afunder :  after  it  hath  ftood  a  while  to  dry  3 
he  carrys  Letter  Board,  Form  and  all  to  the  Diftri- 
buting  frame :  and  there  he  Strips  it  of  its  Furniture, 
Quarter  by  Quarter, taking  out  the  Quoins,  See.  and 
then  with  his  Diftributing  flick,  or  Bfglet,  he  takes 
up  out  of  the  Form  as  many  Lines  of  Letter  as  he 
can,  and  turning  their  Face  towards  him,  he  car¬ 
ries  them  to  his  Cafe,  and  taking  out  the  Letters 
See.  one  by  one,  but  very  quick  and  nimbly,  he  di' 
flributes  each  of  them  to  its  proper  Box  in  the  Cafe. 
Then  he  proceeds  to  take  off  and  Diflribute  another 
parcell,  and  fo  goes  on  till  he  hath  done,  or  till  his 
Cafe  is  full. 

They  ufually  choofe  to  diflribute  their  Letter 
over  Night,  that  they  may  have  a  Dry  Cafe  to 
work  'on  in  the  morning,  for  wet  Letters  are  lefs 
eafy  to  take  up,andbefides  the  Lye  makes  their  fin¬ 
gers  fore. 

The  Compofitor ,  next  fets  himfelf  to  the  Compofing 
work. ’  and  here  he  muft  firft  Determine  his  Mea - 
fure  ;  to  which  he  fits  his  Compofmg  flick,  (above 
defcribed)  by  loofening  the  ferew,  and  Sliding  the 
Cheeks  nearer  to  or  further  from  its  head. 

Having  fitted  his  Meafure ,  he  Places  the  Galley 
on  his  upper  Cafe  on  the  Right-hand,  and  placing 
his  Copy  before  him,  he  reads  5  or  fix  words  or 
fuch  a  part  of  it  as  he  can  keep  in  his  mind,  and 
then  fpells  it  over  Letter  by  Letter,  taking  up  the 
proper  Letters  out  of  their  refpedive  Boxes  in  the 
Cafe  :  he  fets  a  Space  between  every  word  till  they 
come  to  the  end  of  the  Line  3  but  there -none,  He 
holds  his  ftick  in  hisTefc  hand,  and  with  his  Thumb 
gently  preffes  the  Letters  clofe  to  thg  check,  keeping 
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it  fecurc,  tight  and  clofe  together,  as  with  his  right- 
hand  he  puts  them  into  the  Stick  Sucteftively.  And 
’tis  a  very  furprizing  thing  to  fee  how  very  quick 
this  work  is  performed 3  and  how  in  an  Inftanthe 
fpells,  refolves  upon,  and  takes  out  the  Several  let¬ 
ters  which  compofe  his  work  and  fupply  his  ftick; 

Having  compofed  one  Line  3  if  ft  ends  with  a 
word, or  a  Syllable  and  a  Divifton, and  juft  fill  the  Mea¬ 
fure,  then  it  needs  n©  more  jnflifying  as  they  call  ir^ 
the  Stick  being  duly  filled 3  bur  if  the  Line  con¬ 
clude  not  fo,  then  he  puts  a  Space  more  between 
every  word,  or  at  leaft  fo  many  as  will  fill  up  the 
meafure  pretty  Stiff,  or  juflify  the  Line.  And  here 
he  takes  care  that  his  Letter  don’t  Hang ,  as  they 
call  it,  i.  e.  Stand  a  Skew. 

After  he  hath  thus  compofed  one  Line  he  begins 
another,  and  fo  goes  on  till  his  Stick  be  full :  and 
when  iris  fo  he  Empties  it,  laying  it  down  on  his 
Lower  Cafe,  and  by  means  of  a  Ftfglet  of  juft  the 
length  of  the  Line,  he  claps  it  down  into  the  Gal¬ 
ley,  placing  the  firft  line  clofe  and  upright  againft 
the  lower  Ledge  of  the  Galley. 

As  he  Sets  or  compofes  this  firft  ftick  of  Letter, 
So  he  goes  on  till  his  page  is  out,  remembring  after 
the  laft  line  of  every  Page  to  fet  a  Direction  5  that 
is,  he  fets  a  Line  of  Quadrats  and  at  the  End  of  it 
the  firft  word  of  the  next  Page,  or  if  the  word  be 
very  long  and  the  Line  very  Short,  two  Syllables, 
or  fometimes  but  one,  of  that  word.  And  when 
’tis  the  firft  Page  of  a  Sheet,  he  Sets  a  Signature  as 
’they  call  it  (i.  e.)  A  for  the  firft  Sheet,  B  for  the 
Second,  See.  And  fo  lucceffively  till  he  come  to  W 
which  is  always  skipt,  becaufe  the  Latin  Alphabet 
hath  no  fuch  Letter. 

When  our  Compofitor  hath  got  a  full  Page  in  his 
Galley ,  he  next  ties  it  up  faft-  together  with  a  Pack¬ 
thread,  or  Cord,  according  to  the  bignefs  of  his 
Letter  and  Page,  and  then  carries  it  to  the  Correcting 
flone,  and  here  all  the  Pages  which  belong  to  a 
fleet,  with  the  Chafe  and  Furniture  about  them* 
are  duly  placed,  or  Impofed  as  they  call  it :  that  is, 
fo  difpofed  or  ordered,  as  that  when  the  Sheet  comes 
to  be  wrought  off  at  the  Prefs,  all  the  Pages  may 
be  folded  into  an  orderly  Succeflion.  And  the  4 
different  volumes  of  Folios ,  Quartos,  OClnvos ,  and 
Twelves,  are  all  diverfly  Impofed.  ^ 

Con  eft  ion. 

In  Correcting  Faults,  if  there  but  a  few  of  them, 
and  thefe  Eafy  ones,  the  Compofitor  gathers  the 
Corre&ions  in  his  Stick  beginning  ax  the  bottom 
of  every  Page  and  fo  afeending  :  becaufe  when  he 
is  Corre&ing,  the  corre&ions  of  the  Top  of  the 
Page  ftand  then  firft  in  the  Stick,  and  therefore  are 
readied:  to  his  hand. 

But  if  there  be  many  and  confiderable  Faults 
he  brings  the  Lower  Cafe  to  the  Correcting  Stone , 
and  takes  his  Corrections  as  he  ufes  them.  Then 
he  unlocks  the  Form,  but  keeps  the  Quoins  pretty, 
tight  up,  leaft  his  Letter  fhottld  hang  or  fquabble  : 
and  there  folding  the  Proof,  fo  that  the  Head-line 
in  it  may  lie  in  the  fame  Range  with  the  Head-line 
of  the  Metal,  8cc.  fothat  all  the  lines  in  the  Proof 
coincide  of  Range  right  with  the  Refpedtive  ones 
in  the  Metal  3  by  running  his  eye  along  eafily  the 
feveral  Places,  or  Lines  in  the  Proof,  where  the 
Corrector  had  fnark’d  a  Fault ;  he  as  Ealily  mends 
it  in  the  Correfponding  Line  in  the  Letter  of  Me¬ 
tal. 

If  there  be  a  Long  word,  Or  mofe  than  one  left 
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out,  the  Compofitor  is  ufually  forced  to  over-run,  here  he  marks  Scoff  out  thus 
as  they  call  it:  i.  e.  he  muft  put  fo  much  of  the  and  writes  Smile,  asin  the  Margin. 
forepart  of  the  Line,  into  the  Line  above  it ;  or  fo  If  a  Word  or  Words ,  or  Letter  or 
much  of  the  hinder- part  of  the  line  into  the  next 
Line  under  it,  as  will  make  Room  for  what  is  left 
out* 


Smile, 


Point  be  Left  out  he  makes  this 
mark  a,  where  it  is  Left  out ,  for  a 
mark  of  Infertion,  and  Writes  in  the 


If  muchbe  left  out,  he  muft  over-run  many  lines  Margin  what  muft  come  in. 
either  backwards  or  forwards,  or  both,  till  he  If  a  Space  be  Left  out  he  makes 
come  to  a  Break',  and  when  he  comes  thither  if  it  be  the  former  mark  of  Infertion  where 
not  Gotten  in,  as  their  word  is,  then  he  is  forced  ,it  fhould  come  in,  and  makes  this 
to  Drive  out  a  Line :  and  fometimes  to  get  in  that  mark  $  in  the  Margin . 
he  is  forced  to  over  run  the  next  Page  back¬ 


wards  or  forwards,  till  that  Line  can  come  in 

The  Quite  contrary  Procefs  muft  he  take,  if  he 
happen  inftead  of  Leaving  out ,  to  fet  any  thing 
t voice  over :  for  if  it  be  but  little  he  muft  take  it 
out,  then  Drive  out  his  Matter :  But  if  it  be  as  much 
as  two  or  three  Lines,  &c.  Then  he  muft  over-run 
the  next  Page,  or  more,  and  fometimes  the  whole 
Sheet,  till  it  be  Driven  out. 

After  all  this  Corre&ing  there  is,  or  always 
fhould  be  a  Revife,  to  fee  that  the  Faults  are  truly 
mended ;  and  if  nor, to  have  them  Re-CorreSled,  by 
unlocking  either  the  whole  Form ,  or  only  that 
Quarter  of  it  where  the  faults  are,  See. 


*i 


(Out) 


And  becaufe  ’tis  a  Thing  very  ufeful  for  all  Au-  l 
thors,  and  Correctors  of  Printing  prefTes  to  be  ac¬ 
quainted  with,  I  fiiall  conclude  this  Account  of 
Printing  with  proper  directions  for  both. 

And  firft  the  Author  fhould  well  examine  his  Co¬ 
py  before  it  go  to  the  Prefs  ,  and  Point  and  Mark 
it  fo,  as  that  the  Compofitor  may  know  what  words 
to  Set  in  Englifh ,  Italick,  Capitals ,  Sec.  For  his 
Itatick  words,  he  fhould  draw  aline  under  them 
Thus :  for  Englifh  words  two  Lines  Thus :  and  for 

Capitals  a  Line  of  Points  Thus,  or  elfe  a  Line  with 
*  •••••• 

Red  Ink.  If  there  are  no  Proper  Breaks  made  in  the 

Copy ;  the  Author  muft  fupply  them  by  a  Crotchet 

[Thus,  before  the  word  he  would  have  begin  his 

new  Paragraph. 

And  every  Author  if  he  can  pofiible,  out  of  a 
due  regard  to  his  own  Reputation,  which  elfe  may 
much  fuffer,  or  at  leaft  as  much  as  he  can,  will  cor¬ 
rect  the  Sheets  of  his  Book  himfelf ;  that  is  look 
them  over,  after  the  Printers  Corrector  hath  men¬ 
ded  the  Common  Typographick  Faults:  And  whe¬ 
ther  it  be  the  Author  himfelf,  or  fome  other  Cor¬ 
rector,  that  hath  this  Care  upon  him,  the  way 
of  correcting  Faults  fo  as  they  may  be  mended  by 
the  Compofitor  is  after  this  manner. 

When  one  Letter  is  put  inftead  of  another,  as 
in  this  word  T ho  for  The ;  he  dafhes  out  the  wrong 
e|  Letter  thus  th$,  and  Writes  the  Let¬ 
ter  it  fhould  be  on  the  Right  Hand 
Margin  of  the  Page,  right  againft  the 
fame  Line,  and  makes  a  Dafh  be¬ 
hind  it,  as  you  may  fee  in  the  Mar- 
gin. 

If  two  or  three,  or  more  Words 
in  the  fame  Line  have  Faults  in 
a/ cl  them,  as  in  thefe  Words,  Pcftien^e 

rl  of  pej t  f^rce  ;  where  firft  an  o  is  Set 

inftead  of  a,  e  ioftead  of  c,  t  inftead 
of  r,  and  c  inftead  of  o :  Thefe  he 
marks  in  an  orderly  fucceflion  to¬ 
wards  the  Right  Hand,  againft  the 
fame  Line,  as  you  may  fee  in  the 
Margin. 

But  if  one  word  be  fet  inftead  of 
Sm^e,  another,  as  Scoff  jnftead  of  Smile , 


If  a  whole  Sentence  be  Left  out, 
too  long  to  be  Writ  in  the  Margin , 
he  makes  the  mark  of  Infertion 
where  it  'is  Left  out,  and  only  Writes 
(Out)  in  the  Margin.  If  the  Sen¬ 
tence  Left  out  be  not  very  long,  he 
Writes  it  under  the  Page ,  or  on  the 
Left  Hand  Margin  or  the  Page  : 

But  if  it  be  too  large  to  be  Writ  in 
the  Margin,  or  under  the  Page,  he 
Writes  in  the  Margin,  See  the  Co-  (Seethe  Copy) 

py* 

If  a  Word  or  Sentence  be  Set 
i  twice  as  Him  Him,  he  marks 


out 


and  makes  this 


to 


si 


f  i 


i 


one  Him  thus 

mark  in  the  Margin ,  for  Dele, 
take  out. 

If  a  Letter  be  turned  thus 
he  dafhes  it  out  as  you  fee,  and 
makes  this  mark  in  the  Margin „ 

If  Words  are  T ranfpofed,  that  is 
if  one  Word  ftand  in  another  Words 
place,  as,  no  I  love  Swearing,  and 
it  fhould  be,  I  love  no  Swearing; 
he  marks  this  Fault  thus,  (no/TIove 
Swearing,  and  makes  this  mark  & 
in  the  Margin,  The  like  mark  he 
makes  in  Matter  and  Margin  if  tWo 
Letters  are  Tranfpos’d. 

If  a  Space  or  an  m  or  n  Quadrat, 

&c.  ftick  up  and  Print  Black  as 
tween  thefejwords,  he  marks  in  the 
Margin  thus. 

If  a  Word  be  Set  in  Roman  Letter 
inftead  of  Italick  or  Englifh  Letter, 
he  dafhes  the  Word  underneath 
thus,  and  Writes  Ital.  or  Eng.  in  jta]  j  gng  j 

the  Margin. 

In  like  manner,  if  a  fingle  Letter 
or  more  Letters  be  Set  in  Roman  Let¬ 
ter,  and  it  fhould  be  Italick,  or  En¬ 
glish  Letter ;  or  if  in  Englifh  or  Ita¬ 
lick,  and  it  fhould  be  Roman  Letter, 
he  dafhes  the  Letter  or  Letters  thus 

underneath,  and  writes  hot.  Ital  ,Rom 'Er.S 
or  Eng.  in  the  Margin  :  Or  if  Low¬ 
er-Cafe  Letters  be  Set  inftead  of  Ca¬ 
pitals,  he  dafhes  them  underneath,  Capt  / 
and  Writes  Capt .  in  the  Margin . 

Having  Read  the  Matter  of  the  Proof  he  exa¬ 
mines  again  if  the  Form  be  right  Impos*d,  for  though 
he  before  turn’d  the  Pages  in  the  Proof  as  he  read 
them  according  to  their  orderly  places,  yet  he  will 
fcarce  truft  to  that  alone,  but  again  examines  them 
on  purpofe,  and  diftinCtly,  which  he  docs  not  on¬ 
ly  by  the  DireEHon  Word,  but  by  examining  the 
whole  Sentence  the  DireEion  comes  in,  both  at  the 
end  of  the  Pa^e,  and  the  beginning  of  the  next 

He 
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He  examines  that  all  the  Signatures  arc  right, 
and  all  the  Titles  and  Folio’s. 

If  the  Work  be  large  Forms  and  {mail  Letter ,  he 
has  a  iecond,  and  fometimes  a  third  Proof,  which 
he  Reads;  as  the  firft. 

After  the  Second  or  Third  Proof  he  ,1ns  a  l \evife 
which  is  alfo  afProof-Jheet :  He  examines  in  this r 
Bevife  Fault  by  Fault ,  if  all  the  Faults  he  markt 
in  the  laft  Proof  were  carefully  mended  by  the  Ccm- 
pcfitor  ;  if  not  he  marks  them  in  t  fttJRevife. 

X  •  \ 

PRINTS.  The  Original  of  Prints  or  Cutts,  as 
we  fometimes  call  them,  was*  this  ;  in  the  Year, 
1460,  one  Mafo  Finiguerra,  a  Goldfmith  of  Flo¬ 
rence  ±  graved  bis  Plate  ;  and  then  calling  Lome  of 
it  in  melted  Brimftone,  he  perceived,  that  what 
came  out  6f  the  Mold  was  markt  with  the  fame 
Points  as  his  Plate,  by  the  Black  which  the  Sulphur 
hadvtiaken  from  the  Graving :  after  this  he  tried" 
to  do  as  much  on  Silver  Plates  with  wet  paper, 
by  rolling  it  Smoothly  with  a  Roller,  and  this  Suc¬ 
ceeded.  This  Novelty  tempted  Baccio  Baldini, 
a  Goldfmith  of  the  fame  City,  to  attempt  the 
lame  thing,  which  he  did  with  Succefs;  ingraving 
Several  Plates  of  Sandro  Boticellds  Invention  and 
Defign  ;  and  upon  this  Andrew  Mantegna ,  who 
was  then  at  Rome,  Set  about  engraving  lome  of 
his  own  Pieces. . ,  This  knowledge  getting  into  Flan - 
ders,  Martin  of  Antwerp,  a  famous  Painter,  graved 
abundance  of  Plates  of ,  his  own  Invention,  and 
fent  feveral  Prints  into  Italy,  which  were  markt 
thus,  M.  C.  After  him  the .’.’Famous  Albert  Durey 
appear’d  and  gave  the  world  a  vaft  number  of 
Prints,  both  in  wood,  and  copper.  About  this 
time  one  Hugo  do  Carpi  an  Italian  Painter  of  no, 
great  Capacity,  but  of  a  ready  Invention,  found 
out  a  way,  by  means  of  feveral  Plates  of  wood, 
to  make  Prints  refemble  Defigns  of  Claro-Obfcuro  : 
and  forne  Years  after  the  Invention  of  Etching  was 
difcovered,  which  was  foon  made  ufe  of  by  Par - 
m  eggiano. 


PRISAGE,  is  the  Cuftom  or  Share  that  belong.? 
to  the  Queen,  out  of  fuch  Merchandice  as  is  taken 
at  Sea  by  way  of  lawful  Prize. 

1  ft  *  -V  /  - 

PRISM  :  A  Glafs  bounded  with  two  equal  and 
parallel  Triangular  Ends,  and  three  plane  and 
weil-poliflied  Sides,  which  meet  in  3  ParallelLines, 
running  from  the  3  Angles  of  one  End,  to  thofe  of 
the  other,  is  called  a  Prifm  •  and  is  ufed  inOpticks 
to  make  many  noble  and  curious  Experiments  a- 
bout  Light  and  Colours ;  for  the-Rays  of  the  Sun 
falling  upon  it  at 'a  certain  Angle,  do  tranfmit  thro’ 
it  a  Speitrum  or  Appearance,  Colour’d  like  the  Iris 
or  Rain-bow  in  the  Heavens.  Under  the  word 
Colours  you  have  a  great  variety  of  Experiments 
made  with  fuch  GlafTes,  by  .the  Incomparable  Sir 
If.  Newton  1  and  from  whence,  in  a  good  meafure, 
he  hath  eftablifhed  his  Demonftrative  Theory  of 
Light  and  Colours ;  a  large  account  of  v/hich  you 
may  find  in  his  Optickj.  ■ 

How  to  find  the  Refra&ion  of  a  Ray  of  Light 
palling  thro’  fuch  a  Prifm,  the  fame  Author  fhews 
thus :  Let  ah  c  reprefent  the  Sedion  of  this  Prifm 
made  by  a  Plane  palling  tranfverfely  to  three  pa¬ 
rallel  Lines  or  Edges,  then  when  the  Light  paffeth. 
thro’  it ;  and  let  d  e  be  the  Ray  incident  on  the 
firft  fide  of  the  Prifm  a  c,  where  the  Light  goes 
into  the  Glafs :  Then  by  putting  the  Line  of  Inci¬ 
dence  to  the  Line  of  Refraddon  as  1 7  to  1 1  :  Find 
(by  the  Diredion  given  under  the  word  Incidence 
in  this  Volume;  ef  the  firft  refraded  Ray  •  then 
taking  this  Ray  for  the  Incident  Bay  on  the  fecond 
fide  of  the  Glafs  h  c,  where  the  Light  goes  out, 
find  the  next  refratfted  Ray  fg }  by  putting  the 
Patio  of  the  Line  of  Incidence  to  the  Line  ofRefra* 
dion  as  1 1  to  17 ;  (for  if  the  Line  of  Incidence 
out  of  Air  into  Glafs  be  to  that  of  Refraddon  as 
1 7  to  1 1 ,  the  Line  of  Incidence  back  again,  out  of 
Glafs  into  Air,  muft  be  as  1 1  to  17* 


The  fame  admirable  Author,  Opticas,  p.  121,  by  hismoft  accurate  Experiments  to  explain  the 
(hews,  how  by  the  Propert.es  of  L.ght  difcovered  Phtncmma  of  Colours  made  by  Prifas ;  thu% 
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Let  ah  c  be  a  Prifm  refra&ing  the  Suns  Light, 
brought  into  a  darkned  Room,  by  the  Hole  Fp,  al- 
moft  as  broad  as  the  Prifm ;  and  let  w  n  be  a  White 
Paper  on  which  the  refradfced  Light  is  caft  •*  And 
fuppofe  the  moft  refrangible  or  deepeft  Violet  Rays 
to  fall  on  the  Space  P  *-,the  left  refrangible  or  deepeft 
Red  Rays  on  the  SpaceTl ;  the  middle  lort, between 
the  Indico  and  Blue  Rays,  on  the  Space  Q.X  5  the 
middle  fort  of  the  Green  Rays  on  the  Space  R  ?  ; 
the  middle  fort  between  the  Yellow  and  Orange 
Rays  on  the  Space  Sr;  and  the  other  intermediate 
forts  on  intermediate  Spaces.  For  fo  the  Spaces  on 
which  the  feveral  forts  adequately  fall,  will,  by 
reafon  of  the  different  Refrangibility  of  thefe  forts, 
be  one  lower  than  another.  Now  if  the  Paper  m  n 
be  fo  near  the  Prifm  that  the  Spaces  P  t  and  do 
not  interfere  with  one  another,  the  diftasce  be¬ 
tween  them  T  «■  will  be  illuminated  by  all  the 
forts  of  Rays  in  that  Proportion  to  one  another 
which  they  have  at  their  very  firft  coming  out  of 
the  Prifm,  and  confequently,  will  be  White.  But 
the  Spaces  PT  and  on  either  hand,  will  not  be 
illuminated  by  them  at  all,  and  therefore  will  ap¬ 
pear  coloured ;  and  particularly  at  P,  where  the 
outmoft  Violet  Rays  fall  alone,  the  Colour  muft 
be  the  deepeft  Violet.  At  where  the  Violet 
and  Indico  Rays  are  mix’d,  it  muft  be  a  Violet 
inclining  much  to  Indico.  At  R,  where  the  Vio¬ 
let,  Indico,  Blue,  and  one  half  of  the  Green  Rays 
are  mix’d,  their  Colours  muft  (by  the  Conftituti- 
on  of  Problem  2.  in  fag.  1 14J  compound  a  middle 
Colour  between  Indico  and  Blue.  At  S ,  where 
all  the  Rays  are  mix'd,  the  Red  and  Orange,  thin 
Colours,  ought,  by  the  fame  Rule,  to  compound 
a  faint  Blue,  verging  more  to  Green  than  In¬ 
dico.  And  in  the  progrefs  from  S  to  T  this  Blue 
will  grow  more  and  more  faint  and  dilure,  till  at 
T,  where  all  the  Colours  begin  to ‘be  mix’d,  it 
ends  in  Whitenefs. 

So  again  on  the  other  fide  of  the  White  at  T, 
where  the  leaft  refrangible  or  utmoft  Red  Rays 
are  alone,  the  Colour  muft  be  the  deepeft  Red. 
At  the  Mixture  of  Red  and  Orange  will  com¬ 
pound  a  Red  inclining  to  Orange.  At  ?,  the  Mix¬ 
ture  of  Red,  Orange,  Yellow,  and  one  half  of 
the  Green,  muft  compound  a  middle  Colour  be¬ 
tween  Yellow  and  Orange.  At  x,  the  mixture 
of  all  Colours  but  Violet  and  Indico,  will  com¬ 
pound  a  faint  Yellow,  verging  more  to  Green  than 
Orange:  and  this  Yellow  will  grow  more  faint 


and  dilute  continually,  in  its  progrefs  from  x  to 
where  it  will  become  White  by  a  mixture  of  all 
forts  of  Rays. 

Thefe  Colours  ought  to  appear  were  the  Suns 
Light  perfectly  White;  butbecaufe  it  inclines  to 
Yellow,  the  excefs  of  the  Yellow  Rays,  where¬ 
with  it  is  tinged,  being  mix’d  with  the  faint  Blue 
between  S  and  T,  will  draw  it  to  a  faint  Green. 
And  fo  the  Colours  in  order  from  P  to  T  ought  to 
be  Violet,  Indico,  Blue,  very  faint  Green,  White, 
faint  Yellow,  Orange,  Red :  Thus  it  is  by  com¬ 
putation,  and  they  that  pleafe  to  view  the  Colours 
made  by  a  Prifm  will  find  it  fo  in  Nature. 

Thefe  are  the  Colours  on  both  fides  the  White,’ 
when  the  Paper  is  held  between  the  Prifm  and  the 
Point  X  where  the  Colours  meet,  the  Interjacent 
White  vanifhes :  For  if  the  Paper  be  held  ftill  far¬ 
ther  off  from  the  Prifm,  the  moft  refrangible  and 
leaft  refrangible  Rays  will  be  leaft  in  the  middle 
of  the  Light,  and  the  reft  of  the  Rays  which  are 
found  there,  will  by  mixture,  produce  a  fuller 
Green  than  before ;  alfo  the  Yellow  and  the  Blue 
will  now  become  lefs  compounded,  and  by  confo- 
quence,  more  intenfe  than  before. 

And  if  thro’  a  Prifm  you  view  a  White  Obje& 
encompaffed  with  Black  or  Darknefs,  the  reafon  of 
the  Colours  appearing  on  the  Edges  is  much  the 
fame.  Jf  a  Black  Objed  be  encompaffed  with  a 
White  one,  che  Colours,  arifing  from  feeing  it  thro' 
a  Prilm,  are  to  be  derived  from  the  Light  of  the 
White  one,  fpreading  into  the  Regions  of  the 
Black ;  and  therefore  they  will  appear  in  a  con¬ 
trary  order.  And  ’tis  the  lame  when  an  Objetft  is 
viewed,  whofe  Parts  are  fome  of  them  lels  or  more 
luminous  than  others :  For  in  the  Borders  of  the 
more  or  lefs  luminous  parts,  Colours  ought  al¬ 
ways,  on  the  lame  Principles,  to  arife  from  the  ex¬ 
cefs  of  the  Light  of  the  more  luminous,  and  to  be 
of  the  fame  kind  as  if  the  darker  parts  were  Black, 
but  yet  to  be  more  fainr  and  dilute. 

And  what  is  thus  faid  of  the  Colours  which  are 
exhibited  bv  Prifms,  may  eafily  be  applied  to  thofe 
Colours  which  the  Glafles  of  Telefcopes  and  Mi- 
crofcopes,  or  even  the  Humours  of  the  Eye  pro¬ 
duce  :  For  if  the  Obje&  Glafs  of  a  Telefcope  be 
thicker  in  one  part  than  another ;  or  if  one  half  of 
the  Glafs,  or  one  half  of  the  Pupil  ot  toe  Eye,  be 
covered  by  any  Opake  Body,  then  that  Object 
Glafs,  or  its  half ;  or  rhe  half  of  the  Eye  which  is 
uncovered  may  be  confidcrcd  as  a  kind  of  Cuneus 
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with  curved  Sides.  And  evefy  Glals,  or  Pellucid 
Quneus  (or  Wedge)  will  produce  the  fame  effed  as 
a  Prifm,  by  refra&ing  the  Rays  of  Light  as  they 
are  tranfmitted  thro*  it. 

PROCURATIONS,  are  a  Pecuniary  Sum  or 
Compofition  paid  by  the  Parifh  Pricft  to  an  Ordi¬ 
nary  or  fome  other  Ecclefiaftical  Judge,  as  an 
Archdeacon,  &c.  to  commute  for  the  Provilion  or 
Entertainment  which  was  otherwife  to  have  been 
procured  for  him  ;  which  Entertainment  was  cal¬ 
led  a  Procuration. 

PROCURATOR,  is  ufed  for  one  that  gather- 
eth  the  Fruits  of  a  Benefice  for  another  man ;  3  -R.  2 
Star,  j .  c.  3.  as  Procuracy  was  the  word  for  the  In- 
fttument  impowering  him  to  do  it.  In  the  Weft 
of  England,  fuch  Perfons  are  called  Procters  to 
this  day.  Covi>eU 


PRODES  Homes :  This  is  a  Title  often  given 
in  our  old  Books  to  tlie  Barons  or  other  Military 
Tenants,  who  were  called  to  the  King’s  Council  ; 
and  was  no  more  than  Homines  difcreti  &fideles. 

PROFER,  Profrum  vel  Proferum  ;  is  the  Time 
appointed  for  the  Accounts  of  Sheriffs,  and  other 
Officers  in  the  Exchequer;  which  is  twice  a  Year. 
An.  51  H.  3.  5.  In  another  Senfe  Profer  alio  fig- 
nifies  the  Officer  or  Endeavourer  to  proceed  in  any 
Acftion  by  any  Man  concerned  fo  to  do. 

PROFILE,  in  Fortification,  is  the  Reprefenta- 
tion  of  the  Height,  Depth  and  Thicknels  of  any 
Work  ;  and  fuppofe  the  Work  Cut  perpendicular¬ 
ly  down  from  ibp  to  Bottom  ;  as  in  the  Figure 
annexed,  where  you  have  the  Profile  of  a  Ham* 
fart ,  Faujfebray ,  Fofs ,  Covert-way  and  Efflenade . 
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a  b  l  m  is  the  Solidity  of  the  Ratiipafr,  a  m  its 
Bale  ;  b  l  its  Top  ;  b  c  its  perpendicular  Height ; 
a  b  its  inward  Talus  or  Slope ;  l  m  its  outward 
Talus  or  Slope  5  he  is  the  Terre-flain  ;  e  l  is  the 
Bafe  of  the  Parapet,  e  d  its  Banquet  •  f  h  is  the  in-*- 
ward  Talus  of  the  Parapet,  i  l  the  outward  one, 
h  i  its  upper  one ;  h  2  is  the  inward  Height  of 
the  Parapet,  i  k.  the  outward  Height ;  /  the  Cor¬ 
don  ;  n  of  q  reprefents  a  FaulTebray  with  its  Ban¬ 
quet,  &c.  q  r  is  its  Li^iere  or  Berm  j  r  s  tu  x  is 
the  Fofs  or  Ditch  ;  n  the  Scarpe  ;  uy  the  Coun- 
terfearpe  ;  t  the  Lunette  ;  w  u  the  Depth  of  the 
Ditch:  xy  the  Covert- way  ;  x the  Parapet 
and  Glacis  of  the  Covert-way  •.  y  \  the  Height  of 
the  Barnquet  and  Parapet  of  the  Covert-way; 
x  *  the  Bafis  of  the  Glacis ;  %  *  the  Slope  of  the 
Glacis.  > 

PROFRE  Vi cecomitis.  Tho*  the  certain  Debet 
of  the  Sheriff  could  not  be  known  before  the  fi- 
nifhing  his  Accounts,  yet  it  feems  there  was  anci¬ 
ently  an  Eftimate  what  this  conftant  Charge  of  the 
Annual  Revenue  amounted  to,  and  what  the  con¬ 
ftant  Allowances  amounted  to  according  to  a  Me¬ 
dium  ;  and  thofe  Summs  were  paid  into  the  Ex¬ 
chequer  at  the  Return  of  the  Writ  of  Summons  of 
the  Pipe  ;  and  they  were  and  are  to  this  day  cal¬ 
led  by  this  Name  Profr'e  Vieecomitis.  But  altfto* 
thefe  Profers  are  paid,  yet  if  on  conclufion  of  the 
Sheriffs  Accounts,  and  after  the  Allowances  and 
Difcharges  had  by  him,  it  appears  that  he  be  in 
Surplulage,  or  that  he  be  Charged  with  more  than 
indeed  he  could  receive,  he  hath  his  Prefers  paid 
or  allowed  to  him  again. 

PROJECTIVE  Dialling ,  is  the  way  of  Draw¬ 
ing,  by  a  method  of  Proje&ion,  the  true  Houf- 


LineS,  Furniture  of  Dials,  &c.  on  any  kind  of 
Surface  whatfoiver,  without  any  regard  had  to  the 
Situation  of  thofe  Surfaces,  either  as  to  Declinati¬ 
on,  Be-  or  Inclination ,  This  Curious  and  in  many 
Cafes  moll  ufeful  manner  of  Dialling,  feems  to 
have  been  the  Invention  of  our  Mr.  Sam.  Fofier, 
formerly  Aftronomy  ProfefTor  in  Grejham  College 
Something  of  this  was  Printed  in  his  Pofihumous 
Mifcellanies  1659,  and  more  added  by  Mr.  Ley  - 
bourn  (in  his  Dialling)  from  a  Manufcript  which 
Fojler  left  behind  him. 

In  order  to  perform  this  manner  of  Projeftive 
Dialling  after  Mr.  Fofief  s  way,  there  is  neceffary 
a  Semicircle  divided  into  two  Quadrants,  whofe 
Divifions  muft  begin,  and  be  numbred  both  ways 
from  the  middle  Point  in  the  Aich,  to  the  Diame¬ 
ter  ;  which  Diameter  muft  be  made  to  receive  a 
Ruler  into  a  Grove  made  in  it,  fo  as  that  the  Semi* 
circle  may  Hide  eafily  along  it,  and  be  fattened  by 
a  Scrue  any  where  upon  it :  It  will  be  convenient 
to  have  two  or  more  of  thefe  Rulers  of  different 
Lengths.  You  may  fee ,  the  Fig.  of  this  Semicircle 
and  Ruler  in  Leybourns  Dialling,  p .  i98.  But 
there  is  no  difficulty  in  undemanding  the  ufe  of  it 
at  all ;  and  a  Quadrant,  divided  on  both  fides,  may 
very  well  fupply  the  place  of  the  Semicircle. 

The  General  Ufe  of  this  Inftruiiient  is ;  ijpon  a 
Line  drawn  any  where ,  to  project  an  Altitude  or  De¬ 
fy  eff  ion,  above  or  below  the  Horizon,  from  a  fixd 
Point  placed  at  a  difiance  from  that  Line. 

The  manner  of  doing  which  is  very  eafie ;  For 
if  you  hold  the  Edge  of  the  Ruler  to  the  fix’d 
1  oint,  and  alfo  apply  the  Point  of  that  Edge  of  the 
Ruler  to  the  Line  given,  removing  it  higher  or 
lower  (as  occafion  requires)  till  the  Thread  and 
Plummet  of  the  Semicircle  or  Quadrant  fall  on  the 
degn  of  Altitude  of*  Depreffion  intended ;  for  then 
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the  Ruler,  lies  at  the  Altitude  or  Depth,  and  lo 
projeds..  it  from  the  fix’d  Point  into  a  Line,  as 
wasdefigned. 

Two  General  and  Eafie  ways  to  project  Hour  Lines 
on  all  Surfaces ,  Concave ,  Convex  t  &c.  Inclining , 
Reclining  or  Declining.  . 

1.  Let  a  Gnomon,  being  firft.,  Iharpened  into  a 
Point,  be  fliaped,  and  faftned  in  fuch  wife,  that  it 
no  way  hinder  either  the  draught  oF  the  Horizon¬ 
tal  Line,  or.  the  Point  of  the.  Shadow  from  having 
free  accefs  to  the  Dial  at  all  times  of  the  Year. 

2.  Draw  an  Horizontal  Line,  by  help  of  your 
Semicircle i  in  a  true  Level  both  in  regard  of  it  felf, 
and  alfo  to  the  Point  of  the  Gnomon,  through  the 
whole  Superficies  on  which  the  Dial  is  to  be  de- 
fcribed.  Or  having  two  Points  in  the  fame  Level 
with  the  Point  of  the  Gnomon,  projed  it  upon 
your  Superficies,  if  it  be  a  rugged  one.  And  if 
the  Superficies  be  more  than  one,  or  if  any  of  them 
be  very  much  inclined  toward  the  Horizon,  or 
elfe  be  very  rugged,  or  far  remote  from  the  Gno¬ 
mon,  fo  that  it  will  not  at  all,  or  not  fo  well,  re¬ 
ceive  an  Horizontal  Line  upon  it,  you  may  Either 
fee  up  fome  Board,  or  fuch  like  Objed,  upon 
which  for  a  time  you  are  to  inferibe  the  Horizontal 
Line,  and  by  help  of  which  the  Hours  were  to  be 
projeded  upon  the  Superficies;  Or  elfe  (which 
perhaps  will  be  better)  you  may  extend  a  Thred  in 
the  Air  fit  matters  not  which  way,  nor  whether 
from  the  Gnomon  towards  the  Sun,  or  from  the 
Sun :  whether  ftretcht  out  in  one  length,  or  with 
returns,  fo  long  as  it  lieth  juftly  parallel,  in  every 
Point  of  it,  to  the  Horizon,!  and  ih  the  fame  Level 
with  the  Point  of  the  Gnomon  :)  which  being  fix¬ 
ed  in  this  manner,  will  very  well  fupply  the  ufe  of 
the  Horizontal  Line  :  or  the  Horizontal  Line  may 
<be  partly  Thred,  and  partly  drawn  upon  the  Su¬ 
perficies,  as  occafion  fhall  l?e.  And  upon  it  may 
any  Point  be  transferred,  and  figned  out  by  flip- 
ing  knots  of  Thred  tied  upon  it. ' 

3 .  Upon  the  Superficies  of  the  Dial,  obferve  the 
Point  of  the  Shadow  of  the  Gnomon  (making  a 
mark  at  it)  and  the  Sun’s  Altitude,  both  of  them 
at  the  fame  inftant  of  time. 

4.  By  the  Altitude  obferved,  compute  the  Azi¬ 
muth  of  the  Sun  from  the  Meridian. 

5.  The  fame  Azimuth  muft  be  transferred  unto, 
or  projeded  upon,  the  Horizontal  Line  by  help  of 
a  Perpendicular  Thred,  covering  to  your  fight  (as 
it  hangeth  down)  the  Points  of  the  Gnomon  and 
Shadow  both  together;  and  at  the  fame  view  cut¬ 
ting  through  the  Horizontal  Line :  obferve  then 
punduallv  where  it  cuts  through  the  fame  Line, 
for  that  fame  Sedion  being  figned  thereon,  dial!  be 
the  Azimuth  projeded  into  the  Horizontal  Line. 

6.  Let  any  kind  of  Board  or  Paft-board  be  now 
applied  to  the  Point  of  the  Gnomon;  fo,  as  that  it 
may  be  ftaid,  either  upon  the  Horizontal  Line 
(where  it  may  fo  be  conveniently)  or  at  leaft  fo 
placed  toward  the  Horizontal  Line,  that  it  may 
have  a  juft  refped  unto  it,  and  in  that  pofturemay 
have  fome  ft  ay  for  the  edge  of  it  to  reft  upon,  that 
after  it  is  furnifhed  with  fuch  neceflary  Lines  as 
muft  be  drawn  upon  it,  it  may  be  placed  in  its 
former  juft  pofture  without  any  Impeachment. 
Upon  this  Plain  fo  placed,  let  the  Point  of  the  Gno¬ 
mon  be  figned,  which  may  be  called  the  Center ; 
and  from  this  Center,  to  the  Sign  of  the  Azimuth, 
before  projeded  into  the  Horizontal  Line,  draw  a 


right  Line  :  this  right  Lind  fo  drawn,  fhall  feprd- 
fentupon  the  Board  or  Paft-board,  the  fame  Azi¬ 
muth  which  was  before  computed. 

7.  Then  taking  away  the  fame  Plain,  draw  up¬ 
on  it  the  Meridian  or  Line  of  12;  extending  it 
from  the  Center  before  noted,  at  the  true  Angle 
that  it  hath  from  the  Azimuth  before  computed 
and  deferibed,  and  alfo  toward  the  true  Coaft  of 
the  World.  And  let  it  be  extended  on  both  fides 
the  Center  if  need  be. 

8.  1 0  the  Meridian  fo  pitched  upon  the 
board,  draw  (from  the  Center)  the  Lines  of  an 
Horizontal  Dial  made  to  the  Latitude  \v hefgin 
you  are. 

9.  Then  again,  let  the  plain  Board  or  Paft- 
board  be  applied  to  its  former  fmiation,  the  Center 
of  the  Horizontal  Dial  retting  upon  the  Point  of 
the  Gnomon,  and  every  thing  elfe  anfwering  to  tbb' 
fame  juft  pofture  that  it  had  at  the  firft.  Which 
done,  let  a  Thred  be  fixed  in  the  Center  of  the 
Horizontal  Dial,  by  help  whereof  you  may  tranf- 
fer  every  Hour  from  the  Paft-board  into  the  Hori¬ 
zontal  Line.  Let  every  Hour  be  therein  noted 
(by  fixing  marks  upon  the  Horizontal  Line  where 
it  is  drawn,  or  by  flipping  Knots  upon  the  Thred, 
where  a  Thred  Horizontal  Line  is  ufed)  efpecial- 
ly  mark  out  the  Hour  of  1 2  :  For  which  (if  it 
chance  to  run  befides  the  Superficies)  fome  kind  of 
Objed  ( whereon  the  Horizontal  Line  is  alfo  to  be 
drawn)  or  an  Horizontal  Thred  muft  be  faftned, 
that  may  receive  it,  till  fuch  time  as  your  Dial  be 
finifhed. 

10.  After  all  this,  take  your  Plain  away  (for 
there  will  now  be  no  more  need  of  it)  and  conje¬ 
cture  whereabouts  the  Axis  of  the  World,  would 
pafs  from  the  Point  of  the  Gnomon  to  the  Poles  of 
the  World,  for  into  that  place  is  the  Meridian  to 
be  projeded.  Which  that  it  may  be  done  more 
commodioufly,  if  no  objed  ftand  in  the  way  that 
will  receive  it,  you  muft  place  one  there,  it  mat¬ 
ters  not  whether  above  or  below  the  Gnomon, 
chufe  that  which  is  moft  convenient :  Or,  a  Thred 
laid  aflope  in  the  Meridian  juftly  as  it  ought,  will 
ferve  as  well  as  may  be.  If  then  you  hold  up  a 
perpendicular  Thred,  fo  that  by  your  Eye  you  may 
fee  the  Point  of  the  Gnomon,  and  alfo  the  Point  of 
iz  in  the  Horizontal  Line,  both  together,  the  fame 
Thred  fo  hanging,  fhall  fhew  where  the  Meridian  is 
to  be  drawn.  Or,  you  may  extend  a  Thred  from 
the  Point  of  the  Gndmon  to  the  Point  of  12  in  the 
Horizontal  Line,  which  Thred  fhall  reprefent  the 
Line  of  12 :  And  flaying  your  Thred  there,  dole 
to  it,  hang  up  two  perpendicular  Threds  at  a  good 
diftance,  fo  fhall  the  fame  two  Threds,  give  you 
the  track  of  the  Meridian  Line. 

1 1 .  The  next  Work  will  be  to  projed  one  of  the 
Poles  of  the  World  (that  namely,  which  lies  the 
fame  way  that  this  projeded  Meridian  doth  from 
the  Point  of  the  Gnomon)  into  this  Meridian.  And 
this  is  done  by  elevating  or  depre/Ting  your  Semi¬ 
circle,  from  the  Point  of-the  Gnomon  towards  the 
Meridian  Line,  according  to  the  Latitude  of  your 
Place ;  for  fo  will  the  Ruler  of  the  Semicircle,  or 
a  Thred  extended  along  by  it,  Sign  out  the  very 
Pole  Point.  If  now  you  extend  a  Thred  from  this 
Pole  Point,  to  the  Point  of  the  Gnomon,  the  fame 
/hall  reprefent  the  Axis  of  the  World. 

1 2.  Laft  of  all ;  by  thefe  helps,  all  the  Hours 
may  eafily  be  projeded.  For  if  the  Eye"  do  Jay, 
or  projed,  this  Thred  or  Axis  upon  each  Point  of 
chofe  Hours  that  were  fnferted  before  into  the  Ho¬ 
rizontal 
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rizontal  Line,  the  Axis  upon  an  Hour  Point,  or  a 
Point  upon  the  Axis,  each  one  of  thofe  Projcdions 
fhall  reprefent  upon  your  Dial,  each  of  the  Hours 
required,  and  will  {hew  upon  every  Objed  that 
ftands  in  the  way,  where  the  Hours  are  to  be 
drawn.  Or,  where  convenient  room  is  wanting 
to  place  the  Eye,  fo  as  it  may  make  this  Projecti¬ 
on  ;  there  may  two  Threds  be  ufed  for  the  fame 
purpofe,  one  whereof  muft  be  faftned  to  the  Point 
of  the  Gnomon,  the  other  to  the  Pole  defigned  in 
the  Meridian  Line.  Then  ftretching  one  of  the 
Threds  to  any  of  the  Points  noted  in  the  Horizon¬ 
tal  Line,  and  holding  it  there,  you  may  take  the 
other,  and  extend  it  to  the  Superficies,  fo  as  it  may 
clofely  pafs  by  the  firft  Thred,  by  which  V  ork 
you  may  make  as  many  Points  upon  your  Superfi¬ 
cies  as  you  pleafe,  thro’  which  each  Hour  is  to  be 
drawn.  Having  thus  traced  the  way  before  hand, 
you  may  afterward  draw  the  Hour  without  any 
difficulty,  be  the  Superficies  never  fo  irregular. 
Among  which  Lines,  the  Shadow  of  the  Point  of 
the  Gnomon,  as  it  creepeth  along,  will  {hew  the 
Time  of  the  Day. 

If  a  Point  be  affigned  upon  any  Superficies  Flat  or 
Curved,  one,  or  more,  wherein  the  Hour-Lines 
and  Axis  {hall  concur,  how  to  projed  the  Hours 
to  that  Point,  and  to  fet  up  an  Axis  after  the  ordi¬ 
nary  manner  to  give  Shadow  to  them  without  any 
knowledge  how  the  Dial  ftandeth,  in  refped  ei¬ 
ther  of  the  Declination  or  Inclination. 

K  To  the  Point  affigned  ("upon  any  fide  of  it) 
by  diredion  of  your  Semicircle  or  other  Level, 
ftretch  out  an  Horizontal  Thred,  ferving  for  the 
Horizontal  Line:  this  Horizontal  Line  need  not  be 
one  dired  Line,  but  may  be  turned  at  one  or  more 
Angles,  provided  that  it  lie  totally  in  the  Superfi¬ 
cies  of  the  Horizon. 

2.  With  a  perpendicular  Thred  held  up,  projed 
the  Sun  into  the  affigned  Point,  and  into  the  Hori¬ 
zontal  Thred,  and  tie  a  little  mark  of  Thred  upon 
the  fame  Horizontal,  through  which  the  Shadow 
cutteth.  At  the  fame  inftant  alfo,  take  the  Sun’s 
Altitude. 

3.  By  the  Altitude  taken,  find  out  the  Azimuth ; 
This  Azimuth,  what-ever  it  be,  is  reprefented  by 
the  knot. 

4.  Apply  a  Paft-board  to  the  Affigned  Point,  and 
hold  it  flat  that  it  may  anfwer  to  the  Horizontal 
Thred  alfo,  and  upon  this  Paft-board,  protrad 
your  Azimuth  by  a  Thred  extended  from  the  Point 
affigned  for  the  Center,  to  the  mark  upon  the  Ho¬ 
rizontal  Thred.  This  done, 

5.  By  help  of  that  Azimuth  upon  your  Paft- 
board,  protrad  the  Meridian  Line,  observing  the 
rrue  Coaft,  and  quantity  of  the  Angle  from  the  A- 
zimuth  :  and  to  the  Meridian  delcribe  an  Horizon¬ 
tal  Dial. 

6.  Applying  the  Paft-board  to  its  place  again, 
all  things  {landing;  right  as  before,  projed  all  the 
Hours  in  the  Horizontal  Thred  from  off  the  Paft- 
board,  and  fet  marks  upon  the  fame  for  the  Points 
of  each  feveral  Hour,  which  marks  may  be  little 
moveable  Knots  to  flip  to  and  fro  upon  the  fame 
Thred. 

7.  Projed  the  Meridian  Point  by  a  perpendi¬ 
cular  Thred  upon  fome  objed  into  that  place 
whereabouts  you  imagine  the  Axis  of  the  World 
would  pafs,  above  or  below  from  the  Point  affign¬ 
ed  for  the  Center. 

8.  With  your  Semicircle  elevated  or  depreffied 
fas  it  {hall  be  required)  from  the  Point  affigned  for 
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the  Center,  according  to  your  Latitude  projed  the 
Pole  of  the  World. 

9.  Extend  a  1  hred  from  the  Point  affigned  for 
the  Center  to  the  Poles  of  the  World,  which  {hall 
reprefent  the  Axis. 

10.  By  the  Point  upon  the  Horizontal  Thred, 
and  this  Axis  (either  by  your  Eye,  laying  the  Axis 
to  the  Hour-points,  or  laying  the  Hour-knots  to 
the  Axis )  you  may  projed  all  the  Hours  and  draw 
them ;  Or  elfe  you  may  let  the  Axis  alone,  and 
content  your  felf  with  the  Pole  point  projeded  in¬ 
to  the  Meridian,  for  if  from  the  Point  affigned  to 
be  the  Center  or  meeting  of  the  Hours  and  Axis, 
you  extend  a  Thred  to  each  Hour-point  in  the  Ho¬ 
rizontal  Line,  and  do  repofe  (with  your  Eye)  the 
fame  Thred  upon  the  Pole-point,  then  fhall  the 
Shadow  of  the  Thred  give  you  that  Hour-line, 
and  do  fo  in  all  the  reft. 

11.  Your  Thred  of  Axis  lying  in  its  true  fixa¬ 
tion,  you  may  eafily  fit  an  Axis  to  the  fame  po-1 
fture.  If  your  Dial  be  deferibed  upon  a  plain  Su¬ 
perficies,  you  may  then  (by  one  fide  of  a  Nominal 
Square,  applied  to  a  Thred  or  Axis,  and  the  0^ 
ther  fide  lying  upon  the  Plain)  find  out  the  iub- 
ftyle,  and  meafure  from  it  the  elevation  ot  the  Axis 
above  the  Plain  :  But  if  the  Dial  be  deferibed  up¬ 
on  a  curved  Superficies,  you  muft  be  content  to 
fet  up  your  Axis  by  the  direction  of  the  Thred 
only. 

12.  This  Point  affigned  for  the  Center  being  a 
Point  of  the  Axis,  is  as  it  were  the  Apex  of  th3 
Gnomon,  unto  which  all  the  Work  is  projeded. 
But  if  it  be  required  to  fet  up  an  Axis  to  fuch  a 
Superficies,  upon  which  the  Axis  and  Hours  will 
not  meet  in  any  tolerable  manner,  becaufe  perhaps 
the  Axis  may  be  but  of  very  fmall  elevation  above 
the  Superficies,  and  yet  an  Axis  is  required :  in 
this  cafe,  fet  up  any  Point  (of  Wire,  or  fuch  like) 
of  fuch  diftance  from  the  Superficies,  as  that  the 
Axis  and  Hours  may  be  diftind:  And  through 
that  Point  let  it  be  required  to  make  the  Axis  pafs, 
you  have  no  more  to  do  but  only  to  projed  to  this 
Point,  as  before,  by  letting  the  Shadow  of  a  per¬ 
pendicular  Thred  pafs  through  that  Point,  and  no-i 
ting  the  lame  upon  your  Horizontal  Thred,  and 
counting  that  end  of  the  Wire  as  your  Center,  pro¬ 
ceed  as  before,  for  the  Thred  that  lies  to  projed 
the  Hours  is  a  pattern  for  the  Axis. 

This  way  is  as  general  as  the  former,  ferviog  to 
projed  the  Hours  upon  many  Superficies,  be  they 
plain  or  curved,  and  however  fituate  whether  con¬ 
tiguous,  or  feparate,  and  that  without  any  labori¬ 
ous  inquifition  of  any  of  their  Situations,  in  refped 
of  Inclination  or  Declination.  If  you  will  put  in 
that  Furniture  which  is  ufual,  you  muft  make 
fome  Mark  (Notch,  or  Button)  upon  your  Axis, 
unco  which  fas  reprefenting  the  Center  of  the 
World)  by  help  of  your  Semicircle  you  are  to  pro¬ 
jed  the  Altitudes  of  fuch  great  or  leffier  Circles  as 
you  intend  to  infert ;  as  hereafter  fhall  be  taught. 

The  1 2  Propofitions  in  the  firft  way  were  to  pro¬ 
jed  to  an  Apex. 

Thefe  12  Propofitions  anfwerable  in  the  fecond 
way  are  to  projed  to  an  Axis. 

And  after  this  method  it  will  be  eafie,  and  of¬ 
ten  very  ufeftiland  curious,  to  Projed  a  Dial  from 
a  fmall  Hole  made  in  a  Pane  or  Quarry  of  Glals  5 
(the  reft  of  the  Glafs  being  covered)  or  which  is 
better,  a  Plate  of  Tin  with  a  round  Hole  of  of 
an  Inch  in  Diameter,  being  put  in  the  room  of  a 
Pane  of  Glafs)  for  the  Sun  ftiining  thro’  that  Hole, 
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will  caft  a  bright  Spot  of  Light  into  the  Room. 
Suppofe  then  fuch  a  Hole  to  be  the  Nodus,  or  Point 
of  the  Top  of  the  Perpendicular  Style  of  any  Dial, 
you  may  draw  one  or  more  Dials,  (each  lide  or 
part  of  the  Room  being  a  different  Plane)  after 
this  manner. 

( i.)  Apply  an  Horizontal  Dial  in  a  true  Hori¬ 
zontal  Pofition,  fo  that  its  Centre  lie  in  that  of  the 
Hole  in  the  Pane  ;  and  then  by  a  Thred  fixed  at 
one  end  of  the  Centre  of  the  Dial,  and  laid  over 
fuccefifively,  every  Hour,  Half  Hour,  Quarter,  &o. 
find  correfponding  Points  in  the  Sides  of  the  Room 
where  thofe  Hour-Lines  interfedt  them :  Then 
(2.)  The  Twelve  a  Clock  Line  being  an  Azimuth 
alfo  as  well  as  an  Hour  Line,  you  may  by  a  String 
and  Plummet  brought  juft  to  touch  that  Thred 


and  advantage  of  Multiplying,  Dividing,  Extrad¬ 

ing  Roots,  &c.  by  the  means  of  Compajfes ,  or  by 
Sliding- I^ules ;  and  they  are  only  f0  many  Lines  of 
'  Numbers ,  as  they  are  called  by  Mr.  Gunter .  (See. 
Gunters  Lins.)  But  made  Single,  Double,  'Triple, 
or  Quadruple ;  beyond  which  they  feldom  go.  .  -n . 

PROSTYLE,  in  the  ancient  Greek  Archite» 
dure,  was  a  Rank  or  Row  of  4  Columns  only, 
and  whofe  Station  was  in  the  Front  of  a  Temple* 
or  other  great  Building. 

PROVINCE,  was  ufed  among  the  Romans  for 
a  Country  without  the  Limits  of  Italy ,  and  gained 
to  their  Subjedion  by  the  Sword.  But  with  us 
the  word  is  molt  commonly  uled  for  the  Circuit 
of  an  Archbilhops  Jurifdidion;  and  in  fome  of 
our  Statutes  Vis  ufed  for  a  County. 


when  drained  over  the  1 2  a  Clock  Hour  Line,  PROVISION,  in  the  Canon  Law,  is  ufed  for 

^  providing  of  a  Bifliop  or  any  other  Perfon,  an 

Ecclefiaftical  Living,  by  the  Pope,  before  the  In¬ 
cumbent  be  dead.  Tis  called  alfo  Gratia  Expeda- 
tiva ,  and  Mandatum  de  Providendo. 

PROVISIONS  :  The  Ads  to  reftrain  the  exor¬ 
bitant  abufe  of  Arbitrary  Power,  made  in  the  Par¬ 
liament  at  Oxford,  1258,  were  called  Prcvijitavs  ; 
becaufe  they  provided  againft  the  King’s  Abfolute 
Will  and  Pleafure. 

PROVISO,  in  the  Sea  Phrafe,  for  a  Ship  to 
Moor  a  Provifo ,  is  for  her  to  have  one  Anchor  out, 
and  alfo  a  Hawfer  afhore,  and  fo  file  is  moored* 
with  her  Head  to  the  Shore  with  two  Cables. 

PRO  VISOR,  is  he  that  fues  to  Pome  for  a  Pro - 
vifioni  which  fee. 

PROVOST  Marjhal ,  of  an  Army,  is  one  ap¬ 
pointed  to  fecure  Diferters,  and  all  other  Crimi¬ 
nals  :  He  is  to  go  often  abroad  round  the  Army, 
to  hinder  the  Soldiers  from  Pillaging  :  ’T is  part  of 
his  Office  to  indite  Offenders,  and  to  execute  the 
Sentence  pafs’d  upon  them.  He  likewife  regu- 


transfer  that  Meridian  Line  up  to  the  Ceiling  or 
down  on  the  Floor,  as  you  fliall  find  occafion. 
(3.)  Next  in  this  Meridian  Line  find  another 
Point,  (by  help  of  a  Thred  elevated  to  a  proper 
Height  ( in  degrees )  by  means  of  a  Quadrant) 
from  which,  a  Line  or  Thred  extended  to  the  Hole 
in  the  Window  may  reprefent  either  the  Dirett  for 
Peverfed)  Axis  of  the  Earth  3  .  and  therefore  if  you 
fix  a  Thred  in  one  or  both  of  thefe  Points  (or 
rather  Poles)  and  extend  it  or  move  it  along  by 
the  fide  of  the  other  Thred,  as  it  is  brought  fuc- 
ceifiyely  over  every  Hour  Line  on  the  Horizontal 
Dial  (in  whofe  Centre,  as  well  as  in  that  of  the 
Hole  it  is  fixed)  and  as  it  is  extended  to  the  corre¬ 
fponding  Hour  Points  before  found  in  the  Room  : 
l  fay,  that  moveable  String  fliall  any  where  on  the 
Ceiling  or  on  the  Floor,  trace  out  any  Hour  Line 
which  the  Horizontal  Thred  fliall  fucceffively  re¬ 
prefent. 

And  this  Method  of  Proje&ive  Dialling,  will 
diredt  us  into  this  excellent  Mechanick  way  of 


Dialling  or  drawing  Hour  Lines  on  any  Plane  how  lates  the  Weights  and  Meafures,  and  the  Price  of 
irregular  foever  as  to  Surface  or  Situation.  Under !  all  Provifions,  &c.  in  the  Army.  There  is  alfo  a 


the  Plane  where  you  intend  to  make  a  Dial,  draw 
a  true  Level  or  Horizontal  Line ,  and  then  to  it  fet 
horizontally,  a  Scaffold  or  Frame  of  Boards,  great¬ 
er  or  leffer,  according  to  the  defigned  Bignefs  of 
the  Dial.  Next,  by  fome  good  Dial,  Clock,  E- 
quinodtial  Ring,  &c.  get  exatftly  the  true  Hour 
of  the  Day,  and  fet  your  Minute  Watch  to  it. 
Then  place  a  good  Horizontal  Dial  for  the  Lati¬ 
tude  of  the  Place  and  which  hath  a  fine  String 
fattened  in  its  Centre,  on  your  Level  Plane  or 
Scaffold,  and  the  Sun  fhining,  turn  it  about  till  it 
fliew  the  true  Hour  of  the  Day  there.  Then  fix  it  ; 
and  by  the  motion  of  your  Thred  over  every  Hour, 
Half,  Quarter,  &c.  you  may  eafily  projedl  them  all 
into  your  Plane  or  Place  defigned  for  the  Dial. 

PROLATE  Spheroid,  is  a  Solid  produced  by 
the  Revolution  of  a  Semi-Ellipfis  about  its  longer 
Diameter ;  but  if  a  Solid  be  formed  by  the  Re¬ 
volution  of  a  Semi-Ellipfis  about  its  fhorter  Dia¬ 
meter;  Vis  then  called  an  Oblate  Spheroid  :  And  of' 
this  Figure  is  the  Earth  we  inhabit,  and  perhaps 
all  the  Planets  are  fo  too,  having  their  Equatorial 
Diameter  longer  than  their  Polar . 

PROMONTORY,  is  an  Hill  or  High  Land 
running  out  into  the  Sea  :  1  he  Extremity  of  which 
towards  the  Sea,  is  ufually  called  a  Cape  or  an 
Headland. 

PROPORTIONAL  Scales,  fometimes  alfo  cal¬ 
led  Logarithmetical ;  are  only  the  Artificial  Num¬ 
bers  or  Logarithms  placed  on  Lines,  for  the  eafe 


PROVOST  Marjhal  in  the  Royal  Navy,  who 
hath  charge  of  the  Prifoners  taken  at  Sea.  1 3  Car. 
2.  c.  9. 

PRUDENCE,  is  by  the  Writers  of  Ethicks  de¬ 
fined  to  be  a  Habit  of  the  Mind,  by  which  a  Man 
judges  and  determines  truly  how  he  fhould  adl 
and  proceed,  what  he  fliould  do  or  avoid,  in  all 
things  relating  to  his  Temporal  or  Eternal  Advan¬ 
tage,  fo  as  to  render  himfelf  happy  here  and  here¬ 
after. 

PRY AN  T in,  is  a  fort  of  Tin  that  is  found 
mix’d  with  a  Gravelly  Earth,  fometimes  White, 
but  ufually  Red  ;  Vis  not  half  fo  good  as  the  other 
which  is  made  out  of  Stone. 

PTOLEMAICK  Syjlem  of  the  Heavens,  was 
that  invented  by  Ptolemy ;  in  which  he  fuppofes 
the  Earth  immoveable  any  way  in  the  Centre  of 
the  Univerle,  round  about  which  the  Moon  firft 
moves  in  a  Circle  ;  next  her  Mercury,  then  Venus  : 
above  whom  moves  the  Sun,  then  Mars ;  above 
him  Jupiter ,  and  laft  of  all  Saturn,  all  in  the  Zo- 
diack  from  Weft  to  Eaft.  Above  Saturn  he  places 
the  Sphere  of  the  fix’d  Stars,  which  he  fuppofes  to 
move  flowly  alfo  from  Eaft  to  Weft,  on  the  Poles 
of  the  Ecliptick.  While  the  fix’d  Stars  themfelves, 
and  all  the  Planets,  move  from  Eaft  to  Weft  on 
the  Poles  of  the  Equator,  in  the  fpace  of  a  Natu¬ 
ral  Day  or  24  Hours.  This  Vulgar  Syftem  of  A- 
ftronomy,  fin  which  I  omit  to  mention  the  Epi¬ 
cycles  and  Deferents,  &c.  with  which  they  en¬ 
deavoured  to  folve  the  Phenomena  which  did  al- 

moft 


P  U  L 


PUL 


Fig.  1. 

3> 


moft  all  of  them  contradid  this  Scheme)  was 
plainly  overturned  and  refuted  as  foon  as  ever  the 
ufe  of  the  Telefcope  acquainted  us  with  the  Pha- 
fei  of  Venus  and  Mercury  ;  for  from  thence  it  was 
apparent,  that  their  Orbits  included  the  Sun,  and 
therefore  by  degrees  it  came  to  be  quite  difufed, 
and  confequently  I  fliall  fay  no  more  of  it. 

PULLET,  in  a  Ship,  is  a  little  Room  within 
her  Hold,  in  which  the  Piggs  of  Lead,  or  luch  like 
weighty  things  are  put,  that  the  Ship  may  be  well 
ballafted  in  a  little  Room. 

PULLEY,  is  a  Compounded  Mechanick  Pow¬ 
er,  conlifting  of  one  or  more  Shivers  or  es 
with  proper  Blocks,  &c.  to  raife  up  any  vy  eight, 
&c.  and  this  Inftrument  io  fitted  is  called  Tree  j  ea 
or  the  Pulley  ;  and  at  Sea  with  Ropes,  &c.  ntte 
To  to  it,  it  is  called  a  Tackle . 

In  every  Pulley,  from  the 
Pofition  and  Number  of  the 
Shivers,  you  may  know  how 
much  the  Weight  W  is  dimi- 
niftied,  by  making  the  Vis 
Motrix ,  or  Power,  to  be  to 
the  Weight  :  :  as  i  to  the 
Number  of  the  Parts  of  the 
Rope  going  up  and  down. 

Only  this  you  mull  ob- 
lerve,  that  it  is  the  lower  Pul¬ 
leys,  or  Blocks  with  Shivers, 
that  give  any  Force  to  the 
Motion ;  for  if  a  Weight 
hang  on  any  upper  Pulley  or 
Shiver,  it  will  require  a  Power 
to  fuftain  it  that  fliall  be  fully 
equal  to  the  Weight. 

Thus  if  a  Weight  hang  as  in  the 
Pofition  a  hVt  it  would  certainly 
fall,  if  a  Force  or  Power  equal  to 
it  did  aot  hold  the  Rope  h  d. 

And  all  upper  Shivers  being  eve¬ 
ry  where  of  the  fame  Nature,  none 
of  them  can  conduce  any  thing  to¬ 
wards  eafing  the  Power  or  lighten¬ 
ing  the  Weight;  but  they  only 
ferve  for  the  Convenience  of  the 
Motion* 


But  if  you  fuppofe  the  Weight  W  (as  in  Fig.  i.) 
to  be  fuftained  by  the  Hook  h,  above  the  Block 
a  by  then  ’tis  plain  that  the  Hook  h  will  fuftain  juft 
half  the  Weight,  and  therefore  the  Power  at  P 
need  be  but  equal  to  half  the  Weight  PV ;  for  tis 
all  one  as  if  the  Weight  were  hung  to  the  middle  of 
a  Balance  or  Libra  a  b,  whofe  equal  Arms  were 
upheld  by  two  feveral  Strings,  as  h  a  and  P  b. 

'Tis  alfo  apparent  in  Fig.  i.  That  in  order  to 
raife  the  Weight  the  Height  of  one  Foot, 
each  part  of  the  Rope,  w*  ha  and  P/;  f ac¬ 
counting  downwards  from  the  Hook  h)  muft  be 
made  a  Foot  fhorter,  i.  e.  the  Power  muft  move 
i  Feet,  in  order  to  raife  the  Weight  but  one: 
Wherefore  in  this  Engine,  the  way  of  the  Power 
is  double  to  that  of  the  Weight ;  and  therefore 
their  Celerities  will  alfo  be  in  the  fame  Ratio  $ 
wherefore  if  the  Power  be  to  the  Weight  as  i  :  to 
2,  its  Moment  will  be  equal  to  that  of  the  Weight, 
and  fo  will  fuftain  the  Weight.  I 
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If  the  Weight  be  fuftained  by  3  turns  of  the 
Rope,  and  be  made  to  afeend  one  Foot  (as  in 
Fig  3.)  then  each 
Part,  or  Turn, 
or  Fall  of  the 
Rope  muft  be 
fhortened  1  Foot 
(reckoning  as  be¬ 
fore  from  the 
Hook  at  h)  and 
this  eannot  be 
done  unlels  the 
Power  in  P  move 
3  Feet  :  Here 
therefore  the  way 
of  the  Power  is 
triple  to  that  of 
the  Weight,  as  is 
alfo  its  Celerity ; 
wherefore  if  the 
Power  be  to  the 
Weight  as  1  to  3, 
or  one  third  of  it, 
it  will  fuftain  the 
Weight, 


•  * 
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And  fo  oh  ih  the  4th  Fig.  the  Power 
one  fourth  of  the  Weight,  &c. 


*•  ■  * 
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like  a  Gunners 
wafer 


Spunge,  to  pump  up  the  Bildge- 
Thefc  are  alfo  called  BUdge  Bump. 


The  Bully  is  a  Wheel  not  only  turning  round  ,  PULVINATA,  in  Architecture,  is  the  Term 
its  Axis,  but  made  To,  that  at  the  fame  time  'tis  'for  a  Freeze,  which  fwells  out  like  a  Pillow. 
drawn  up  by  a  Rope  or  Cord  that  goes  round  it :  ,  PUMPS,  in  a  Ship,  are  of  feveral  forts,  as  the 
This  may  be  conlidered  as  a  perpetual  Homodro -  ;  Chain  Pumps  which  are  ufed  in  great  Ships ;  and 
mous  Lever  or  VeUit ;  for  the  Cord  which  is  put  thefe  go  with  more  eafe  than  others,  yield  more 
over  the  Wheel  A  FC  being  faftned  at  one  End  '  Water,  and  are  eafily  mended.  Bare  Pumps ,  are 
at  D,  and  the  other  End  at  E  being  drawn  or  fmall  ones  made  of  a  Cane  or  a  piece  of  Wood 

held  by  fome  Power,  fothat  the  Weight  fufpended  |  bored  thro',  and  are  ufed  to  pump  Beer  or  Wa- 

from  the  middle  of  the  Wheel  ter  out  of  the  Casks.  Bur-Pumps,  are  ufed  by  the 
AFC ,  be  kept  in  JEpuilibrio ;  tis  j  Dutch ,  who  have  them  by  their  Ships  fides.  In 

then  plain,  that  the  moving  Force  thefe  there  is  a  long  Staff  with  a  Bur  at  the  end 

is  apply ’d  to  the  lower  Pulley  or  °  - - 

Shiver  in  A ,  one  of  the  Extremes 
TJV  of  the  Lever  A  C,  the  other  Ex- 

P  treme  C  rifing  on  the  fix’d  Rope  or 

Chord  DC  as  on  an  Hypomochlion. 

’Tis  plain  alfo,  that  the  Weight  F 
is  fufpended  from  the  middle  Point 
B,  and  confequenrly  as  A  C,  the 
diftance  of  the  moving  Force  from 
the  Hypomochlion,  to  B  C,  the  di¬ 
ftance  of  the  Point  of  Sufpenfion 
of  the  Weight  from  the  fame 
( that  is,  as  1  to  i )  :  :  fo  is  reciprocally  (from  the 
Nature  of  the  Lever)  the  Weight  F  to  the  Force 
fuftaining  it  in  F ;  and  confequently  one  under 
Pulley  takes  off  always  half  the  Weight,  or  raifes 
double  the  Weight  with  the  lame  Power  or 
Force. 

But  if  the  Pulley  be  fix’d  above  only,  it  affords 
no  help  towards  lifting  up  the  Weight  more  eafily ; 

for  here  the  moving  Force  in  E 
muft  be  equal  to  the  Weight  in 
W,  becaufe  the  Hypomochlion  in 
this  cafe  is  ip  the  middle  at  B ; 
and  confequently  the  Weight  and 
Power  equidiftant  from  it,  as  in 
the  Balance. 

The  upper  Pulleys  or  Shivers 
then  are  of  no  other  ufe  but  to 
facilitate  the  Motion  of  this  Rope 
by  their  Volubility  and  apt  Po- 
fition. 

So  that  to  eftimate  the  Power 
of  the  Combination  of  never  fo 
many  Shivers  or  Pulleys  put  to¬ 
gether,  you  need  only  double  the 
Number  of  the  lower  Shivers ,  cr  of  the  Chords  which 
pafs  over  them  without  conftdering  the  upper  ones , 
and  they  will  give  you  the  Multiple  of  the  Weight  to 
be  raifed  this  way  j  in  comparifon  of  what  could 
be  raifed  without  any  fuch  help  by  the  fame 
Power. 

So  the  Force  of  50  lb.  in  a  Pulley  with 
lower  Shivers  will  raife  4  times  as  much, 

200  lb. 

If  the  Force  5©  lb.  and  the  Weight  200  lb.  be 
both  given,  and  the  Number  of  Shivers  be  re¬ 
quired,  tis  plain  you  mufttdjvide  200  by  50  ;  that 
is,  the  Weight  by  the  Power ,  and  the  Quotient  will 
be  4,  the  Number  of  Ropes,  and  the  half  of  that 
is  the  Number  of  lower  Shivers. 

If  the  Weight,  fuppofe  1000  lb.  be  given,  and 
the  Number  of  Pulleys  or  Ropes,  fuppofe  4 ;  then 
divide  the  Weight  by  the  Pulleys,  and  the  Quoti¬ 
ent  is  the  Power  or  Force  required  ;  vi%.  250  lb. 

And  this  Method  of  proceeding  will  give  you  the 
Defiderata  in  any  Combination  of  Pulleys,  and  in 
any  Conjugation  of  many  Combinations. 

PULMONES.  §ee  lungs  in  Vol.  II. 


two 

vi%. 


PUNCHINS,  in  Architecture,  arefiiort  pieces 
of  Timber  placed  to  fupport  fome  confiderable 
Weight :  They  commonly  ftand  upright  between 
the  Polls,  and  are  Ihorter  and  (lighter  than  either 
the  Principal  Pofts  or  Pricl^- Pofts.  Thofe  that 
ftand  on  each  fide  of  a  Door  are  called  Door  Pun - 
chins 

PUNCTATED  Hyperbola ,  is  an  Hyperbola 
whofe  Oval  Conjugate  is  infinite  y  fmall,  that  is,  a 
Point.  See  Curves. 

PUNCTUM.  See  Point. 

PUN CTUM.Formfam  leu  Generatum ,  in  Co¬ 
nicks,  is  a  Point  determined  by  the  InterfeCtion  of 
a  Right-Line  drawn  thro’  the  Vertex  of  a  Cone  to  a 
point  in  the  Plane  of  the  Bafe,  with  the  Plane  that 
conftitutes  the  Conick  SeCtion.  See  De  la  Hire's 
Latin  Conicks ,  p.  15,  16. 

PUNCTUM  ex  Comparaticne ,  is  either  Focus, 
in  an  Ellipfis  and  Hyperbola ;  and  it  was  fo  called 
by  Apollonius ,  becaufe  the  ReCtangles  under  the 
Segment  of  the  Tranfverfe  Diameter  in  the  Ellip¬ 
fis,  and  under  that  and  the  Diftance  between  the 
Vertex  and  Focus  in  the  Hyperbola,  are  equal  to 
~  part  of  what  he  calls  the  Figure. 

PUNCTUM  Lineans  ;  is  that  Point  of  the  ge¬ 
nerating  Circle  which  in  the  Formation  of  either 
1  Simple  Cycloids  or  Epicycloids,  produces  any  part 
of  a  Cycloidal  Line.  See  Epicycloid, 

PUNITORY  'Inter eft,  is  a  Term  in  the  Civil 
Law,  for  fuch  Intereft  of  Money  as  is  given  for 
Delay,  or  Breach  of  Truft. 

PURE  Hyperbola ,  is  one  which  by  the  Impofil- 
bility  of  its  2  Roots  is  without  any  Oval,  Node , 
Spil{e ,  or  Conjugate  Point.  See  Curves. 

PURGATIVE  Medicines  •  the  manner  of  their 
Operation  is  very  well  accounted  for  by  Dr.  Cheyne 
in  his  Book  of  Fevers,  thus:  Purgative  Medicines 
being  receiv’d  into  the  Stomach  by  the  Mouth, 
their  Particles,  do  there  vcllicate  or  ftitnulare  the 
Fibres  of  the  Sromach,  and  thereby  cncreafe  the 
Digeftive  Faculty  5  i.  c.  bring  the  Mufcular  Fibres 
of  the  Stomach,  and  the  Mulcles  of  the  Abdomen 
and  Diaphragm  into  more  frequent  Contractions 
than  ordinary,  till  thgy.  are  admitted  into  the  Inter- 
ftines  ;  the  Fibres  and  Glands  of  which  being  more 
fenfible  than  thofe  of  the  Stomach  (whofe  Parrs, 
by  the  frequent  rough  Contacts  of  one  againft  ano¬ 
ther,  and  of  the  grofs  Bodies  which  are  often 
thrown  into  it,  are  as  it  were  deadned  j  they  eafily 
moye  and  firing  them  into  frequent,  forcible  Con¬ 
tractions;  v&bereby;  thefe  Glands  are  fqueezed, 
and  fo  emit  a  Fluid  which  Lubricates  the  Paflages: 
And- this  mixing  with  the  Feculent  Matter  of  the 
Inteftin  es  ( whjch  is  rendred  fluid  by  the  feme 
!  aCtive  and  ftimulajting  Quality  of  the  Purgative 
Medicine)  renders  it  'more  fluid;  by  which,  and 

by 
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by  the  uncommon  Contradions  of  the  Inteftines, 
it  partes  more  eafily  and  plentifully  into  the  Jpc- 
# um+Inteftinum,  and  is  thence  ejeded  by  Stool. 
Thus  gentle  and  eafie  Purges  ad,  and  do  only 
cleanfe  the  Inteftines,  few  of  their  Particles  entring 
in  by  the  Ladeal  Veins  and  fo  affeding  the  Blood : 
But  in  violent  Purgatives,  the  ftimulating  Particles 
are  mixed  with  the  Blood,  ,and  produce  there  ma¬ 
ny  times  very  great  effeds  by  occafioning  unnatu¬ 
ral  Fermentations,  by  feparating  the  natural  Cohe- 
fions  of  the  Liquors  of  the  Body ;  and  alfo  by  vel- 
licating  the  Spiral  Fibres  of  the  Veins  and  Arteries, 
bring  thole  into  more  forcible  Contradions,  and 
thereby  accelerate  the  IVlotion  of  the  Blood  ;  all 
which  may  fometimes  have  a  good  and  fometimes 

a  bad  effed.  ■  c 

PURLINS,  in  Architedure,  are  thole  Pieces  ot 

Timber  which  lie  acrofs  the  Rafters  on  the  Infide, 
to  keep  them  from  linking  in  the  middle  of  their 

LCpURPARS,  a  Purparty,  is  that  part  or  fhare  of 


an  Eftate,  which  being  held  in  Common  by  Co¬ 
partners,  is  by  Partition  allotted  to  any  one  of 
them.  ,  ,  #  .  . 

PUTLOGS,  are  fliort  pieces  of  Timber  (about 
7  Foot  long)  ufed  in  Building  Scaffolds  ;  they  lie 
at  Right-Angles  to  the  Wall  with  one  of  their  Ends 
refting  upon  the  Ledgers  or  Poles  which  lie  parallel 
to  the  fide  of  the  Wall  of  the  Building. 

PYRAMIDALES  Papilla.  See  Papilla  Pyra- 
midales. 

PYRAMIDQID,  is  what  is  fometimes  called  a 
Parabolic k,  Spindle  ;  and  is  a  folid  Figure  formed 
by  the  Revolution  of  a  Parabola  round  its  Bqfe  or 
greatejl  Ordinate ;  and  if  you  confider  it  according 
to  the  method  of  Indivifibles,  you  may  conceive  its 
Solidity  to  confift  of  an  infinite  feries  of  Circles 
whole  Diameters  are  all  parallel  to  the  Axis  of  the 
Revolving  Parabola. 

PYTHAGORICK  TetraBys,  was  a  Point,  a 
Line,  a  Surface,  and  a  Solid. 
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/'■'VUADRAGATA  Tei m;  a  Team  of  Land :  or 
which  may  be  rilled  with  4  Horfes. 

QUADRAGESIMA,  is  the  firft  Sunday  in  Lent, 
and  fo  called*  becaufe  ’tis  about  the  fortieth  Day 
before  Eafier  ;  and  on  the  fame  account  the  three 
preceding  Sundays  are  called  Quinquageftma ,  Sexa- 
gefima,  and  Septuagejima . 

QUADRAGESIMALS :  In  Popifli  Times  ’twas 
the  Cuftom  for  People  to  vifit  their  Mother  Church 
on  Midlent  Sunday,  and  to  make  their  Offerings 
at  the  High  Altar.  And  the  like  kind  of  Superfti- 
tious  Devotion  was  alfo  ufed  in  Whitfon-week, : 
But  as  the  Proceftions  and  Oblations  at  JVhitf on- 
tide  were  fometimes  commuted  for  a  rated  Pay¬ 
ment  of  Pentecojlals  or  Whitfon  Farthings  ;  fo  thefe 
were  changed  into  a  Cuftomary  Payment,  and 
were  called  Quadrageftmals ;  Denarii  Quadragefi- 
males  ;  and  fometimes  Lcetare  Jerufalem ,  becaufe 
that  Hymn  was  fung  on  Midlent  Sunday.  The 
Cuftom  of  Mothering,  as  ’tis  called  in  many  places 
in  England,  is  ftill  retained,  being  that  of  vifiting 
Parents  on  Midlent  Sunday ;  and  it  feems  to  be  cal¬ 
led  Mothering  from  the  Refped  thus  in  old  Time 
paiej.  to  the  Mother  Church.  And  theEpiftle  of  Ga- 
lat .4. 21.  is  ftill  retained  on  Midlent  Sunday,  which 
began  Jerufalem  mater  omnium,  See.  tho’  the  occafi- 
on  of  it  is  forgotten. 

QUADRANS,  the  fourth  part  of  a  Penny,  ora 
Farthing;  for  before  the  Reign  of  Edvo,  i.  our 
fmalleft  Coin  was  a  Penny,  called.  then  Sterling ; 
and  it  was  ftamp’d  with  a  Crofs  or  Traverfo  Stroke, 
fo  that  it  mighs  on  occafion  be  cut  eafily  or  broken 
into  Halves  or  Quarters :  But  to  avoid  the  Fraud 
of  unequal  divifion  of  the  Penny,  this  King  Edvo.  i . 
coined  Half-pence  and  Farrhings  in  round  diftind 
Pieces.  Matt.  Weft,  in  Anno  H79* 

QUADRANT  of  Davis.  See  Bacl^ftajf. 

QUADRANTATA  Terra,  the  fourth  part  of 
an  Acre. 

QUADRAT :  To  Quadrat  a  Piece  of  Ord¬ 
nance,  is  to  fee  whether  it  isduely  placed  in  its  Car¬ 
riage,  and  that  the  Wheels  be  of  an  equal  Height. 
Vol.  IL 


QUADRATRIX  of  the  Hyperbola  :  There  is  a 
new  Curve  lately  invented  by  Mr.  J.  Perky  of  Great 
Swinford  in  Worcerfterjhire,  for  the  Quadrature  of 
the  Hyperbola ;  of  which  fee  an  Account  in  Phil. 
Tranf.  N.  306. 

QUADRATURE  Lines ,  or  Lines  of  Quadrature ; 
are  two  Lines  placed  ufually,  or  at  leaft  fometimes, 
on  Mr. Gunters  Sedor,  and  eafily  known  there,  by 
being  mark’d  with  the  Letter  and  the  Figures 
5,  6,  7,8,  9,  10  •  of  which  fignifies  the  fide 
of  a  Square,  and  the  other  Figures  the  fides  of  Po¬ 
lygons  of  5,  6,  7,  &c.  Sides.  S.  there  ftands  for 
the  Semi-diameter  of  a  Circle,  and  90  for  a  Line 
equal  to  90  Degr.  in  the  Circumference. 

Their  Ufes  are  readily  (tho’  not  exadlyj  Thefe  s 

1.  To  make  a  Square  equal  to  a  given  Circle. 

Open  the  Sedor  to  the  Radius  of  the  given 
Circle  by  applying  it  over  in  the  Point  S,  S,  and 
then  the  Parallel  Diftance  between  the  Points  QjQj 
is  the  fide  of  the  Square  required. 

2.  To  make  a  Circle  equal  to  a  given  Square. 

Apply  the  fide  of  the  Square  over  in  Q.  fo 
will  the  Parallel  Diftance  between  S ,  $.  be  the  Ra¬ 
dius  of  the  Circle  fought. 

A 

3.  To  reduce  a  Square,  or  a  Circle,  into  d  Penta¬ 
gon  or  other  regular  Polygon  equal  to  it. 

Take  the  Side  of  the  Square,  or  Radius  of  the 
Circle  given,  and  apply  it  over  in  its  proper  Points, 
and  then  the  Parallel  Diftances  between  the  Points 
of  any  of  the  other  Polygons,  fhall  be  the  Sides  of 
thofe  Regular  Figures. 

QUADRATURE  Of  Curves ,  by  Sir  if.  New* 


ton. 


I  don’t  here  confider  Mathematical  Quantitiesas 
compofed  of  Parts  extreamly  fmail,  but  as  generated 
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by  a  continual  motion.  Lines  are  deferibed,  and 
by  deferibing  are  generated,  not  by  any  appofinon 
of  Parts,  but  by  a  continual  motion  of  Points. 
Surfaces  are  generated  by  the  motion  of  Lines;  So¬ 
lids  by  the  motion  of  Surfaces,  Angles  by  the  Ro¬ 
tation  of  their  Legs,  Time  by  a  continual  flux, 
and  fo  in  the  reft.  Thefe  Genefes  are  founded  up¬ 
on  Nature,  and  are  every  Day  feen  in  the  motion 
of  Bodies. 

And  after  this  manner  the  Ancients  by  carrying 
moveable  right  Lines  along  immoveable  ones  in  a 
Normal  Pofition  or  Situation,  have  taught  us  the 
Genefes  of  Redangles. 

Therefore  confidering  that  Quantities,  encrea- 
fing  in  equal  times,  and  generated  by  this  encrea- 
fing,  are  greater  or  lefs,  according  as  their  Velo¬ 
city  by  which  they  encreafe,  and  are  generated,  is 
greater  or  lels ;  I  endeavoured  after  a  Method  of 
determining  the  Quantities  from  the  Velocities  of 
their  Motions  or  Increments,  by  which  they  are 
generated;  and  by  calling  the  Velocities  of  the 
Motions,  or  of  the  Augments,  by  the  Name  of 
Fluxions ,  and  the  generated  Quantities  Fluents ,  I 
fin  the  Years  1665  and  1666)  did,  by  degrees, 
light  upon  the  Method  of  Fluxions ,  which  I  here 
make  ufe  of  in  the  Quadrature  of  Curves. 

Fluxions  are  very  nearly  as  the  Augments  of  the 
Fluents,  generated  in  equal,  but  infinitely  fmall 
parts  of  Time ;  and  to  fpeak  exadly,  are  in  the 
Prime  Ratio  of  the  nafeent  Augments :  but  they 
may  be  expounded  by  any  Lines  that  are  propor¬ 
tional  to  ’em.  As  if  the  Areas  ABC,  AB  DG  be 
deferibed  by  the  Ordinates  BC,  B  D,  moving 
with  an  uniform  motion  along  the  Bale  A  B,  the 
Fluxions  of  thefe  Areas  will  be  to  one  another  as 
the  deferibent  Ordinates  B  C  and  B  D,  and  may 
be  expounded  by  thofe  Ordinates ;  for  thofe  Or¬ 
dinates  are  in  the  fame  Proportion  as  the  Nafeent 
Augments  of  the  Areas, 


Let  the  Ordinate  B  C  move  out  of  its  place  BC 
into  any  new  one  b  c :  Compleat  the  Parallelo¬ 
gram  BC  E  by  and  let  the  Right  Line  VTH  be 
drawn  which  may  touch  the  Curve  C  and  meet  b  c 
and  B  A  produced  in  T  and  V\  and  then  the  juft 
now  generated  Augments  of  the  Abfcifla  A  B,  the 
Ordinate  B  C ,  and  the  Curve  Line  AC  c,  will  be 
B  by  Ec  and  C  c  ;  and  the  Sides  of  the  Triangle 
C  E  T,  are  in  the  Prime  Ratio  of  thefe  Nafeent 
Augments,  and  therefore  the  Fluxions  of  A  B,  BC 
and  A  C  are  as  the  Sides  C  E,  ET  and  C  T  of  the 
Triangle  C  ET,  and  may  be  expounded  by  thofe 
Sides  or  which  is  much  at  one,  by  the  Sides  of  the 
Triangle  VB  C  fimilar  to  it. 

Tis  the  fame  thing  if  the  Fluxions  be  taken  in 
the  ultimate  Ratio  of  the  Evanefcent  Parts.  Draw 


the  Right  Line  C  c,  and  produce  the  fame  to  JQ 
Let  trie  Ordinate  be  return  into  its  former  place 
BC,  and  the  Points  C  and  c  coming  together,  the 
Right  Line  C 1 co-incides  with  the  Tangent  C  H , 
and  the  Evanefcent  Triangle  C Ec  in  its  ultimate 
form  becomes  fimilar  to  the  Triangle  C£T,  and 
its  Evanefcent  Sides  C  E,  E  c  and  C  c  will  be  ulti¬ 
mately  to  one  another  as  are  C  E,  ET  and  C'T  the 
Sides  of  the  other  Triangle  C  ET,  and  therefore 
the  Fluxions  of  the  Lines  AB,  B  C  and  A  C  are 
in  the  fame  Ratio.  If  the  Points  C  and  c  be  at  any 
fmall  diftance  from  one  another,  then  will  C 1^  be 
at  a  fmall  diftance  from  the  Tangent  C  H.  As 
loon  as  the  Right  Line  C  JQ  coincides  with  the 
Tangent  CH,  and  the  ultimate  Ratio’s  of  the 
Lines  C  E,  Ec  and  C  d  be  found,  the  Points  C 
and  c  ought  to  come  together  and  exa&Iy  to  co¬ 
incide.  For  Errours,  tho’  never  lo  fmall,  are  not 
to  be  negledted  in  Mathematicks. 

By  the  fame  way  of  arguing,  if  a  Circle  deferi¬ 
bed  on  the  Centre  B  with  the  Radius  B  C,  be 
drawn  with  an  uniform  motion  along  the  Abfcifla 
A  B,  and  at  Right  Angles  to  it,  the  Fluxion  of 
the  generated  Solid  ABC  will  be  as  the  genera¬ 
ting  Circle,  and  the  Fluxion  of  its  Surface  will  be 
as  the  Perimeter  of  that  Circle  and  the  Fluxion  of 
the  Curve  Line  A  C  conjointly.  For  in  what 
time  the  Solid  ABC  is  generated  by  drawing  the 
Circle  along  the  Abfcifla  A  B,  in  the  fame  time 
its  Surface  is  generated  by  drawing  the  Perimeter 
of  that  Circle  along  the  Curve  A  C. 

Of  this  Method  take  the  following  Examples. 

Let  the  Right  Line  P  B  revolving  about  the  given 
Pole  P  cut  the  Right  Line  A  B  given  in  Pofition  ; 
the  Pro-portions  of  the  Fluxions  of  the  Right  Line 
A  B  and  P  B  is  required. 


Let  the  Right  Line  P  B  go  out  of  its  place  P  B 
into  a  new  one  P  b:  In  the  Line  P  b  take  PC  e- 
qual  to  P  B,  and  draw  P  D  to  A  B  fo  that  the 
Angle  bPD  may  be  equal  to  the  Angle  bPC$ 
and  then  from  the  Similarity  of  the  Triangles 
b  BC,  b  P  D,  the  Augment  B  b,  will  be  to  the 
Augment  C  b  as  P  b  is  to  D  b. 

Now  let  P  b  return  into  its  former  place  P  B, 
that  thofe  Augments  may  vanifli,  and  the  ultimate 
Ratio  of  the  Evanefcent  Augments,  that  is,  the 
ultimate  Ratio  of  P  b  to  D  b  will  be  the  fame  as 
that  of  P  B  to  D  B,  the  Angle  being  right  ;  and 
therefore  the  Fluxion  of  A  B  is  to  the  Fluxion  of 
P  B  in  this  Ratio. 

Let  the  Right  Line  P  B  revolving  about  the 
given  Pole  V  cut  Pi  B  and  A  E  two  other  Right 
Lines  given  in  Pofition  in  B  and  E  ;  tis  required 
to  find  the  Proportion  of  the  Fluxions  of  thofe  Right 

Lines  A  B  and  A  E. 


Let 


au  a 


QUA 


Let  the  revolving  Line  P  B  move  out  of  its 
place  P  B  into  a  new  one  P  b7  cutting  A  B,  A  E 
into  the  Points  b  and  E,  and  draw  B  C  parallel  to 
A  B ,  meeting  P  bin  C  ;  then  B  b  will  be  to  BC 
as  A  b  is  to  A  e  ;  and  BC  to  E  e  as  AbxP  , 
to  A  exP  E.  Now  let  the  Right  Line  P  b  return 
into  its  former  place  P  B7  and  the  Evanefcent  Aug¬ 
ment  B  b  will  be  to  the  Evanelcent  Augment  E  e 
as  ABxP  B  is  to  A  Ex  PE,  and  therefore  in  this 
Ratio  is  the  Fluxion  of  the  Right  Line  A  B  to 
the  Fluxion  of  the  Right  Line  A  E. 

Hence  if  the  revolving  Right  Line  PB  cut  any 
Curve  Lines  given  in  pofition  in  the  Points  B  and 
£,  and  the  moveable  Right  Lines  AB,  A  E  touch 
thole  Curves  in  B  and  E ,  the  Points  of  Sedion  ; 
the  Fluxion  of  the  Curve  which  the  Right  Line 
A  B  touches,  will  be  to  the  Fluxion  of  the  Curve 
which  the  Right  Line  A  E  touches,  as  ABxP  B  is 
to  A  ExPE.  The  fame  thing  will  happen  if  the 
Right  Line  P  B  always  touch  any  Curve  given 
in  Pofition  in  the  moveable  Point  Pi 


A  Trcatifc  of  the  Quadrature  of  Curves , 

I  confider  indetertnined  Quantities  as  encreafing 
or  decreafing  by  a  perpetual  motion,  that  is,  as 
flowing  encreafingly  or  decreafingly  ;  and  I  repre- 
fent  ’em  by  the  Letters  4,  y,  x ,  v,  and  I  mark 
their  Fluxions  or  their  Celerities  by  which  they  en- 
creafe  by  the  fame  Letters  with  Points  over  ’em 

a  *  •  » 

thus,  %7  y,  x,  v.  There  are  likewife  Fluxions  of 
Fluxions,  or  Mutations  more  or  lefs  fwift,  which 
may  be  called  the  Second  Fluxions  of  %7  y,  x ,  v7 

and  may  be  marked  thus,  y,  x7  v  *  and  the 
Firfl  Fluxions  of  thefe,  or  the  Third  Fluxions  of 

Z,  y ,  *,  v ,  thus,  y,  X,  v  *  the  Fourth  thus, 

Z>  ecr  v7  See.  And  as  z*  y7  xy  v  are  Fluxions 

of  the  Quantities  z>  y,  x,  v,  and  thefe  again 

•  •  •  •  •  * 

Fluxions  of  the  Quantities  z>  y,  x,  v,  and  thefe 
Fluxions  of  the  firft  Quantities,  %7  y7  x7  v So 
thefe  Quantities  inay  be  confidered  as  Fluxions  of 

iiri 

others,  which  I  fliall  mark  thus,  z,  y,  x,  v  •  and 
thefe  as  Fluxions  of  others  z,  y7  x7  v,  and  thefe  as 

r/i  to  m  4f 

Fluxions  of  others  y,  x7  v.  Wherefore  z, 

Z,  Z>  Z>  K>  <>  &c-  reprefent  a  Series  of  Quan¬ 
tities,  in  which  every  fubfequent  one  is  the  Fluxi¬ 
on  of  the  precedent,  and  any  preceding  one  is  a 
flowing  Quantity  or  a  Fluent,  which  has  for  its 
Fluxion  that  which  follows  it. 


.  Let  the  Quantity  x  flow  uniformly ,  and  let  the 
Fluxion  of  xn  be  to  be  found.  In  the  fame  time 
that  the  Quantity  x  by  flowing  becomes  *-j-o, 
the  Quantity  xn  will  become  x  -j-  o  \n7  that 
is,  by  the  Method  of  Infinite  Series’s  xnf-no 

- — nooxn~2-\-,  &c.  and  the  Augments  o  and 
no x™  -f  ooxn“'2  -f ,C^c.are  to  one  another  as  1 

and  nx”"1-!-™  "  ”ooxn"2-f ,  &c.  Now  let  thofe 

Augments  vanifh  and  their  ultimate  Ratio  will  be 
the  Ratio  of  1  to  nxn~ 1 ;  and  therefore  the  Fluxi¬ 
on  of  the  Quantity  x  is  to  the  Fluxion  of  the  Quan¬ 
tity  xn  as  1  to  nxn~‘l. 

By  like  ways  of  arguing,  and  by  the  method  of 
Prime  and  Ultimate  Ratio’s,  may  be  gathered  the 
Fluxions  of  Lines,  whether  Right  or  Crooked  in 
all  cafes  whatfoever,  as  alfo  the  Fluxions  of  Sur¬ 
faces,  Angles  and  other  Quantities.  In  Finite 
Quantities  fo  to  frame  a  Calculus,  and  thus  to  in- 
veftigate  the  Prime  and  Ultimate  Ratio’s  of  Na- 
feent  or  Evanefcent  Finite  Quantities,  is  agreeable 
to  the  Geometry  of  the  Ancients ;  and  I  was  wil¬ 
ling  to  fhew,  that  in  the  Method  of  Fluxions  there’s 
no  need  of  introducing  Figures  infinitely  lrnall  into 
Geometry.  For  this  Analyfis  may  be  performed 
in  any  Figures  whatfoever,  whether  finite  or  infi¬ 
nitely  fmall,  fo  they  are  but  imagined  to  be  fimilar 
to  the  Evanefcent  Figures ;  as  alio  in  Figures 
which  may  be  reckoned  as  infinitely  fmall,  if  you 
do  but  proceed  caurioufly. 

From  the  Fluxions  to  find  the  Fluents  is  the 
more  difficult  Problem ,  and  the  1  ft  ftep  of  the  So¬ 
lution  of  it  is  equivalent  to  the  Quadrature  of 
Curves;  concerning  which  I  have  formerly  written 
the  following  Tra<5i 


Of  the  like  nature  is  this  Series  \}a^~^x7 

V^ZZ*  V«K— Z<y  V*K—ZK  y 
)  •  ■.  .  . 

\Za% — ZK ;  as  alio  this  Series,  . 

*Z+KZ 

“  )  *  '  -  )  —  *  >  •  •  ■  - a 

a~Z  a~Z  a~Z  «~Z  a — Z  a~% 


And  it  is  to  be  obferved,  that  any  preceding 
Quantity  in  thefe  Series’s  is  as  the  Area  of  a  Cur- 
vilineal  Figure,  whofe  Ordinate  Applicate  apply’d 
at  Right  Angles  is  the  following  Quantity  -  and 

its  Abfciffa  z  :  as  ZZ  is  the  Area  of  a  Curve 
whofe  Ordinate  Applicate  is  and  the 

Abfciffa  Z- 

The  defign  of  all  this  will  be  apparent  from  the 
following  Propofltions. 


Prop.  1.  Prob.  i, 

»  I 

Having  given  an  Equation  involving  any  number 
of  fluent  or  flowing  Quantities ,  to  find  theif 
Fluxions. 


Solution. 

Multiply  every  Term  of  the.  Equation  by  the 
Index  of  the  Power  of  each  flowing  Quantity  con¬ 
tained  in  that  Term,  and  in  each  Multiplication 
change  the  Root  of  the  Power  into  its  Fluxion  5 
and  then  the  Aggregate  of  all  the  Produdls  under 
their  proper  Signs  will  be  the  new  Equation. 


Q_  U  A 


Q^U  A 


Explication. 

Let  a,  b ,  c,  d,  &c.  be  determined  and  immu¬ 
table  Quantities,  and  let  any  Equation  be  propo-* 
led  containing  the  fluid  or  flowing  Quantities  4,  y , 
A:,  8ec.  as  x J — xyy-f-aa^ — b3—o.  Firft  let  the 
Terms  be  mnltiply’d  by  the  Indexes  of  the  Powers 
of  x,  and  in  each  Multiplication,  inftead  of  the 
Root  or  Side  of  the  Power,  or  inftead  of  x  of  one 

a 

dimenfion  only,  write  x ,  and  the  Summ  of  the 

«  a 

Produces  will  be  3 xx^-xyy.  Let  the  fame  be 
;  •  1 
done  by  7,  and  you  will  have  —2 xyy:  Do  the 

fame  by  4;,  and  there  will  be  produced  aa%.  Let 
the  Summ  of  the  Products  be  put  equal  to  o  and 

you  will  have  the  Equation  %xx2 — xyy — 2 xyy-)- 
! 

444=0  ;  I  fay  that  in  this  Equation  the  Relation 
of  the  Fluxions  is  determined. 

Derhonjlration, 

For  let  o  be  a  Quantity  etreamly  fmall,  and  let 
*  •  • 

°Z*  °7»  ox>  be  the  Moments  of  the  Quantities 
4;,  7,  x»  that  *s>  r^e  tnomentaneous  fynchronai 
Increments.  And  if  the  flowing  Quantities  are 
now  4;,  y ,  and  x,  thefe  after  a  moment  of  time  be- 


But  when  we  thus  proceed  to  Second  and  Third 
Fluxions,  (3*.  it  is  convenient  to  confider  fome 
Quantity  as  flowing  uniformly  ;  and  for  its  firft 
Fluxion  to  write  1  ;  but  for  the  fecond  and  follow¬ 
ing  ones  o.  Let  the  Equation  be  — 4;4+44r=o. 
as  above ;  and  let  %  flow  uniformly,  and  let  its 
Fluxion  be  Unity  and  then  by  the  firft  Operati- 

• 

on  it  will  become  7*+  3477* — 443=o,  by  the  Se¬ 
cond  6yy'-{-3%yj*+6^yy — i2^’r=o,  by  the  Third 

9.yy  +  *  fyy  +  3  Vf  +  1 8  4*777  +  ^>—24^=0. 

But  in  Equations  of  this  kind  we  muft  conceive 
that  the  Fluxions  in  each  of  the  Terms  are  of  the 
fame  Order,  that  is,  that  they  are  all  either  of  the 

firft  Order  y,  4*,  or  all  of  the  Second^,  y\  y  ^ 

or  all  of  the  Third,  y,  y  y,  y$,y\  7ft,  jft*,  ^  &c. 
And  when  the  thing  happens  otherwifo,  the  Order 
is  to  be  compleated  by  the  fupppfed  Fluxions  of  a 
Quantity  flowing  uniformly ;  and  that  the  laft  E- 
quation,  by  compleating  the  third  Order,  be- 

comes .9*  yy2 +  1 8  47*7 +  34*  771  +  1 8147  77+ 6 
Prop.  2.  P rob.  2. 

"To  find  the  Curves  that  are  Quadratic. 


ing  augmented  by  their  Increments  04,  07,  ox, 

•  •  • 

will  become  4;-} -04;,  7+07,  x+ox,  which  being 

fubftituted  in  the  firft  Equation  inftead  of  7  and 

•  •  • 

x,  give  this  Equation,  x?  +  3xxox +3x0 oxx+ 
•  •  •  •  •  •  •  •  *  « 
o3x3 — xyy — o  xyy —ixvyy —2X0  oyy — xo  oyy—xo3yy  -f 

444;  +  4404; — b3=o.  Subdud  the  former  Equation 

from  it  and  the  Relidual  divided  by  o  will  be  3*x*  -f- 

o  •>  •  0  •  •  •  *  ©  •  • 

3XX0X  -j-  *’00 — xyy — 2x77—2x077 — xoyy — xooyy 
+444; r=o.  Let  the  Quantity  o  be  leflened  infi¬ 
nitely,  and  neglecting  the  Evanefcent  Terms  there 

•  k  •  • 

will  remain  %xx2 — xyy — 2x77  +  444=0.  Q.  E.  D. 

A  more  full  Explication  of  the  fame  thing . 

After  the  fame  manner,  if  the  Equation  were 


Let  ABC  be  the  Fi¬ 
gure  whofe  Area  is  to 
be  found  ;  B  C  an  Or¬ 
dinate  apply’d  at  Right 
Angles,  and  A  B  the 
Abfcifla.  Produce  CB 
to  E  that  B  E  may 
be=i,  and  compleat 
the  Parallelogram  AB 
ED  j  and  the  Fluxions 
of  the  Areas  ABC , 

ABED  will  be  as  BC  and  B  E  :  Therefore  take 
any  Equation  by  which  the  Relation  of  the  Areas 
may  be  determined,  and  thence  will  be  given  the 
relation  of  the  Ordinates  B  C  and  B  E,  (by  Pro- 
pofition  1 .)  Q.  E.  D. 

We  fhall  give  Examples  of  this  thing  in  the  two 
following  Propofitions. 


x 3 — *77+44  'fax—- 77 — b'~ o,  there  would  be 

produced  3x*x — Xyy — 2x77  +  aa  \/  ax  — 77  =  o  ; 
where,  if  you  wou’d  take  away  the  Fluxion 

1  • ~  ____ - 

ax—yy,  put  x/ax-—yyx=.^,  and  then  will  ax— 

•  • 

-.77=4;%  and  (by  this  Propofition)  ax — 277=24*4* 


or 


ax — '277 _ * 

~7k 


that  is. 


ax — 277  1  — * — 

; - =- =  \f  ax—yy : 

1\/ ax—-yy 


Prop.  3.  The  or.  t. 

If  4;  be  ufed  promifeuoufly  for  the  Abfcilfa  A  B 
and  the  Area  A  E  or  A  Bxi  ;  and  R  be  put  for 
E  +/^h  +£+«  +&?*«  +,  See.  Let  the  Area  of  the 
Curve  be  R0R1,  and  the  Ordinate  Applicate  BC 

will  be  =9£+^  fK»  g?»  |®A1| 6?»+8c. 

into  4;0"1  R* 


And  thence  3*1*— X77.— 2X77-J - -fl*f2Lz=.o. 

2  \/ ax—yy 

And  by  the  fame  Operation,  you  may  proceed 
to  Second  Fluxions,  Third  Fluxions,  and  fo  on  : 
Let  the  Equation  47  “*-^4+44  be  then  it  will 

be  made  by  the  firft  Operation,  V'-Viyf-- 

=0,  by  the  Second  Operation  ^77  +  6^y72  -f-  3^77* 

+  6^7>-'4^— I2^v,=ro  >  and  by  the  Third, 

^7?  +  9  Kn2  +  9 V?  +  1 8U >  +  IK yy2  +  1 8  * 777  + 

6  %y3 — 4^^5 — 3  — 2  {=0, 


Demonfiration. 

For  if  R  rr-y+hen  by  the  firft  Prop,  will  -l 

R +\^9RR-I=‘y.  Inftead  of  R  in  the  firft 

term  of  the  Equation,  and  in  the  fecond,  write 

RR*1- and  4ft*"1,  and  then  the  Equation  will  be- 
•  •  • 

come  O^R+^Rinto  4*"1  Rk"I=<y.  But  R  was 

taken  equal  to  E  j-f%n  +fft Y+/ft?«,  (3c.  and  con- 

•  •  • 

fequently  (by  Prop.  1.)  ~h  2ng^f»-i 

+  3 nh%f*"l-\-y  (3c.  which  being  fubftituted  in 
their  (lead, ’and  B  E  or  1  placed  in  the  room  of 

Then 


/ 


U  A 


Q.  U  A 


b^'il  -f- 


then  will  6e+8  r,  /?,  g<>„ 

&c.  into  ^9"x  JR* -x  be  =v^zB  C.  Q.  E.  D. 

Prop.  4.  T heor.  2. 

If  for  the  Abfciffa  AB  be  put  for  e-\ 
g ^2"  +,  &c.  be  put  R,  and  S  for  -f- 

&c.  Let  the  Area  of  the  Curve  be  5  then 

the  Ordinate  Applicate  B  C  will  be  — 


0?4 


t+9 


+  Ah 


'  ^  -j-2AH 

.+9 


#  •  •  • 


~j“  i^n  +  p» 

+  9 


into 

f  i^*1 

S/^1 


ply’d  into  sf-  1  RA”X,  the  Sum  of  the  Areas  J6  B? 
imoA+-B\*-]-C%2*  -j -D%}*  f,8cc.  will  be  equal  to  the 
Area  of  a  Curve  which  has  that  for  an  Ordinate. 
Therefore  let  the  Correfponding  Terms  of  the  Or¬ 
dinate  be  equal 3  and  then  a  will  become 

* =T/<!  *  •»  j  c=Ja4l!i"fB+«+ ». 


„  r,  ,  1  a  ,  b - I9T2AH,  fA  _ ^ 

e  C,  &c.  and  thence  -^-=.A»  —  . — = - —  B* 

_ _  og  0+»,  e 

C-b±^>*,g4-le+»+U,fB_C'  And  f0 on 


Infinitum. 


9 


-f  2/WH  -j“  2 [At)  J 

This  is  demonftrated  after  the  lame  manner  as 
the  former  Propofiuion. 

Prop.  5.  Tbeor.  3. 

If  %  be  put  for  the  Abfcilfa  of  the  Curve  A  B, 
and  be  put  for  Sec.  And 

let  the  Ordinate  Applicate  be  ^’x  ip1"1  multiply’d 

into  Sec.  and  let  be  put 

— r  .  and  r-f-x=5  .  S’-f  Sec.  Then 

1 

the  Area  will  be  %*R*  multiply ’d  into  ~-f- 
hb-SfA^  +  \Czz\fB--tgA  ^  +  U~\fC-\gB~vhA 
r-\-l,e  r-P 2,  e  r-r-3,  e 


WfD-[gC-vhB 


Sec.  wher cA,Bt 


rf4>  * 

C,  D,  Sec.  denote  the  whole  given  Co-efficients 
of  each  Term  in  the  Series  with  their  Signs  and 
— ,  vi%.  A  denotes  the  Co-efficient  of  the  firft 

Term  — ?  B  the  Co- efficient  of  the  fecond  Term 
re 

„b  S  fA ,  ^  £jie  Co-efficient  0f  the  third  Term 
r  r  I,  e 


\STL\fB-tgA 


and  lo  on. 


r+2,  e 

Demonfiration . 
According  to  Prop.  Third. 
Let  the  Ordinates  of  the  Curves  be, 


&c' _ 

2.  . . .  6+»>  e  fBf 

3> . +9+2h,cC^ 

Xl+*cm  &c- 

4 . +0-f-3W> 

eD%}\  Sec. 


and  their 
Areas 

¥$*  A? 


1 

<¥+ 2"B? 


i.-.'-'-n  .  t  •  ;  •  ■  •  *  2..-51  '  •  1  ) 

And  if  the  Sum  of  the  Ordinates  be  put  equal 
no.  the  Ordinate  a  -f  bty -f-  ft2”  -f  .  t  Sec.  a^. 


Now  put  =r.  r-f-\z=S.  S+\=t,  8cc.  and 

in  the  Area  Is  R?xA+Bfy-\-C%2*  Sec.  write 

the  values  of  ABC  found  above,  and  there  will 
come  out  the  propos’d  Series.  E.  D. 

And  ic  is  to  be  obferved,  that  every  Ordinate  is 
refolved  into  a  Series  two  ways:  For  the  Index  tif 
may  eirher  be  Affirmative  or  Negative.  Let  an 
Ordinate  be  propofed  3^ — 

%WkK—l&  -f-^4 

be  either  written  3 — |x3^ — — i^-j-^31  i 

or  thus,  / T  3 2 1  X  m—1%- 1  +  k.K'-1 1  — 4.  In 
the  former  Cafe  a=. 3^.  bz=i o .  c~ — l.  E=f(_.f—o; 
g=~l '  b—m .  a— — 1.  n=i  .  0 — 1= — 0==— 1* 
—r .  — 1.  — i.  o*  In  the  latter  Cafe 

<*= — 1  •  ^=°.  C— 3^*  cz=m.fz=z — l.gz=o.  h—  1 8 
A=-— t.  h= — 1.  0 — 1=/.  0=2  .  r— •— 2.  S=—  1  a. 

- 1  .  ,y=— -1,  Each  of  thele  Cales  muft  be 
try’d  ;  and  if  either  of  the  Series  be  broken  off  and 
terminated,  the  Terms  at  length  growing  different, 
the  Area  of  the  Curve  will  be  had  in  Finite  Terms. 
So  in  the  former  Cafe  of  this  Example,  by  wri¬ 
ting  in  the  Series  the  Values  of  as  b,  c,  e,  f  g7  h, 
A>  9,  r,  s,  t,  v,  all  the  Terms  except  the  firft  vanifh 
ad  infinitum ,  and  the  Area  of  the  Curve  becomes 

—  2  .  And  this  Area,  by  reafon 

of  the  negative  Sign  adjoyns  to  the  Abfciffa  pro¬ 
duced  beyond  the  Ordinate.  For  every  Affirma¬ 
tive  Area  adjoyns  to  both  the  Abfciffa  and  Ordi¬ 
nate,  but  a  Negative  one  falls  on  the  contrary  parts 
of  the  Ordinate,  and  adjoyns  to  the  Abfciffa  pro¬ 
duced,  the  Sign  of  the  Ordinate  remaining.  By 
this  means  one  of  the  Series,  and  fometimes  both, 
is  always  terminated  and  finite  3  if  the  Curve  can 
be  fquared  Geometrically. 

But  if  the  Curve  don’t  admit  of  fuch  a  Quadra¬ 
ture, both  Series  will  be  continued  in  infinitum ,  and 
one  of ’em  will  converge  and  give  the  Area  by  appro¬ 
ximation,  except  where  r  fby  reafon  of  the  infinite 
Area)  is  either  nothing  or  an  Integer  Number  and 

Negative,  or  where is  equal  to  Unity.  If  JL 

be  lefs  than  Unity,  that  Series  will  converge  in 

which  the  Index  h  is  affirmative  3  but  if-^-be 

greater  than  Unity,  the  other  Series  will  converge. 
In  oneCafe  the  Area  adjoyns  to  the  Abfciffa  drawn 
as  far  as  the  Ordinate,  in  the  other  Cafe  it  ad- 
pyns  to  it  produced  beyond. the  Ordinate. 

ote  art  er,  that- if  the  Ordinate  be  a  Recftangle 
under  the  llatLona1  Facftor  ^and  the  Surd  irredu- 
-able  Fador  i^y  and.  the..  Side  ^  of  the  Surd  Fa¬ 
ctor  does  not  divide  the  Rational  Fador  then 

lcUTT?’  andRA-x=ri<*:  but  if  the  Side 
R  or  the  Surd  Fador  divide  the  Rational.  Fador 
once, ...a--._i  will.be  and 

if  ic  divide  it  twice,  a — 1  w iff  be  ~^-f2 

and 


1 


Q.U  A 


Q.U  A 


and  RrI=Rr  1*  2  ;  ]f  thrice,  x--i  will  be  ^-'-^4  3 
and  i-  3,  and  fo  on,  &c. 

If  the  Ordinate  be  a  rational  irreducible  Fracti¬ 
on,  whofe  Denominator  is  compofed  of  two  or 
more  Terms;  the  Denominator  is  to  berefolved 
into  all  its  firft  Divifors.  And  if  there  be  any  Di- 

vifor  which  has  never  another  equal  to  it,  the  Curve  ,  ,  ,  . .  U1 

is  not  Quadrablc.  But  if  there  be  ™o^or^more  cwo  Magnitudes ;  I  rejed  one  Divifor  of  each 


Divifors  equal,  one  of  them  muft  be  thrown  a- 
wav  and  ftill  there  will  be  two  others  or  more, 
which  are  equal  amongft  themfelves  and  un¬ 
equal  to  the  former;  one  of  thefe  alio  muft  be  re¬ 
jected,  and  fo  of  all  others  that  are  equal,  if  there 
ftill  be  more  ;  then  the  Divifor  that  is  left,  or  the 
Produd  under  all  the  Divifors  which  are  left,  if 
there  be  more,  muft  be  put  inftead  of  Rand  R  2 
the  reciprocal  of  the  Square  of  R  for  RA  r,  except 
where  that  Produd  is  a  Square,  or  a  Cube,  or  a 
Biquadrate,  &c.  in  which  cafe  the  Side  of  it  is  to 
be  put  inftead  of  R,  and  the  Index  of  the  Power 
2,  3,  or  4,  taken  negatively  inftead  of  X;  and 
the  Ordinate  muft  be  reduced  to  the  Denominator 
R,  R5,  R4,  or  R5,  &C. 

Let  the  Ordinate  be 

becaufe  this  Fradion  is  irreducible,  and  the  Divi¬ 
fors  of  the  Denominator  are  equal,  w*. 

1^4- 2,8:3;  4  2,1  rejedoneDiviforof  either  mag¬ 
nitude,  and  the  Produd  of  the  remaining  ^-1,^-1, 
*--2, which  is  +  Z  I  put  inftead  of  R;  and  the 

Reciprocal  of  the  Square  of  R which  is  or  R~2 

inftead  of  RX_I.  Afterwards  I  reduce  the  Ordinate 
to  the  Denominator  Rl  or  R'\  and  it  becomes 

£=2£±2£  thacis>  ^x8--9^+^x2^T?|-'2'- 
2*— 3^  -f2'2' 

And  thence  is  <t= 8  .  &= — 9  .  C — o .  d - 1,  occ. 

}<■ — fir - — 3  ,  p=o  .  /;=i .  X — 1 — — £  .  X — —1  . 

1 .6—1=3  .  6=4=r .  >9=3  .  t= 2  .  v=i .  and 
thefe  being  put  in  the  Series,  the  Area  comes  out 

- all  the  Terms  in  the  Series,  except  the 

firft,  vaniftiing.  «• 

If  laftly,  the  Ordinate  be  an  irreducible  Fracti¬ 
on,  whofe’  Denominator  is  a  Produd  under  the 
Rational  Fador  £,  and  the  Surd  irreducible  Fa- 
dor  R*,  you  muft  find  all  the  firft  Divifors  of 
the  Side  R,  and  rejed  one  Divifor  of  each  mag¬ 
nitude  ;  and  by  thole  Divifors  that  remain,  if 
there  be  any,  multiply  the  Rational  Fador  and 

if  that  Produd  be  equal  to  the  Side  R,  or  any 


Power  of  that  Side  whofe  Index  is  an  Integer 
Number;  let  that  Index  be  m,  and  x  -1  will  be 
=  -n-m  and  R^->=R  * ~m,  fo  that  if  the  Ordinate 

be  be.,u,  . 

qq — xx  ’%/q*  -f  qqx  —qxx — xJ  *  Cue 

Side  Rof  the  Surd  Fador  or  q3~bqqx — qxx _ x1 

has  the  Divifors  q  +  x,  qfix,  fi—x,  which  are  of 


Magnitude,  and  multiply  the  Rational  Fador 
qq — **  by  the  Divifor  that  is  left  q-j-x.  And  be¬ 
caufe  the  Produd  q 3  fiqqx~qxx—x 3  is  equal  to 
the  Side  R,  I  put  w=i.  and  thence,  fince  v  is-', 
X — 1  becomes  =— ■ f.  Therefore  I  reduce  the  Or¬ 
dinate  to  the  Denominator  R—-?,  and  ’tis  made 

£ox3£*  +  2  fix  fi  %<fixx  -f  ZqW-'jqqx^x'xf j-fq 
x — arJj'“'v  from  whence  a  is  =  24s.  b=zia<  R,r 
e-fi.  f=qq,  Sec.  0~i=o  .  0=i=»  . 
r=i.  Sz=z) .  t—\ .  v=o.  and  thefe  Values  be¬ 
ing  put  in  the  Series,  the  Area  comes  out 

3  4  fix  “j”  3  X* 

’  al' the  Terms  in  the  whok 
Series,  after  the  third,  vaniftiing. 

Prop.  6.  The  or.  4. 

If  the  Abfcifla  AB  of  a  Curve  be  and  R  be 
put  in  the  room  of  e+fv+gf'+btf*  + ,  &c.  and 
S  in  the  room  of  mf+ntf*,  Sec.  then  let 

the  Ordinate  Applicare  be  *R*-i  S /*-*  multiply’d 
into  Sec.  if  there  be  the 

Redangles  of  the  Terms  e,  ft  g,  b,  8cc.  and  4,  /, 
m.  n ,  &c. 


ek 

fk 

gk 

.  hk 

el 

fl 

gl 

hi 

e  m 

fm 

gm 

h  m 

e  n 

fn 

gn 

b  n . 

And  if 

the 

numeral 

Co-eff 

l  >Sec. 
m  C 

n  J 


of  thofe 


t  See. 

Sec. 

•  // 
wfi/x=x.  See. 


Redangles  be  refpedively, 
rt==r  •  x-j-xrrS .  S-j-x=r. 
r  -{-//=S .  tfipzzzv. 

<  H,  ,  „ 

S  -p  .  t  -f-  (j-zzzv .  v  -j-  ^=0? . 

"  .  nt  »  m  ti  /«  ,t  t„ 

*  T  v.  v-f[xz=zxv.  n?-F^=.v .  .  Sec. 

The  Area  of  the  Curve  will  be  this, 

*gk 


,—sfk 

i  t  a  n 

,  p  .  U  ,  Y  — Sel  —  5+i,  el  —tem 

Rx  Sf*  into  -F  -T-—— 7 - V  T - -  - 

rek  r+ 1,  ek  \  r+2, 


+ 


~:ha 

—t+hgi  ~-vgl 
—T+i,  fk  B  ~vftn 

—  5-f2,  f-i,  em 


4H 

-v  e  n 


rf  3;  eli 

Where  A  denotes  the  given  Co-efficient  of  the 
firft  Term  with  its  Sign  +  or  — ,  B  the  given 


Sec. 


Co-efficient  of  the  fecond  Term,  C  the  given 
Co-efficient  of  the  Third,  and  fo  on.  But  of  the 
Terms  a,  h,  c ,  Sec.  eyfi  g,  Sec.  k,  l,  rn}  8cc.  one  or 

more 


U  A 


Q.  U  A 


more  may  be  wanting.  This  Propofition  is  de- 
monftrated  after  the  manner  of  the  former,  and 
what  was  obferved  there  takes  place  here  alfo- 
But  the  Series  of  luch  Prppofitions  as  thefe  run 
on  ad  infinitum ,  and  the  Progreflion  of  the  Series 
is  evident. 

Prof.  7.  Tbeor.  5, 

If  R  be  put  inftead  of  See.  as 

above ,  and  in  the  Ordinate  of  any  Curve 
^9  +  WfR\i;T  there  remain  the  given  Quantities  8,u, 
a,  e,  f,  gj  See.  and  inftead  of  <r  and  r  be  put  any 
Integer  Numbers  fucceflively,  and  if  the  Area  of 
one  of  thofe  Curves  be  given,  which  are  denoted 
by  innumerable  Ordinates  coming  out  in  thefe 
forms,  if  the  Ordinates  be  Binomials  in  the  Vincu¬ 
lum  of  the  Root,  or  if  the  Areas  of  two  of  thofe 
Curves  be  given  ;  if  the  Ordinates  be  T rinomialS 
in  the  Vinculum  of  the  Root,  or  the  Areas  of  three 
of  thole  Curves  j  if  the  Ordinates  are  Quadrino- 
mials  in  the  Vinculum  of  the  Root,  and  fo  on  infi¬ 
nitely  :  I  fay,  that  the  Areas  of  all  thefe  Curves 
will  be  given.  For  Nomes  I  here  take  all  the 
Terms  in  the  Vinculum  of  the  Root,  as  well  defi¬ 
cient  as  entire,  the  Indexes  of  whole  Powers  are 
jn  an  Arithmetical  Progreflion.  So  the  Ordinate 

v*--  ax^-^x*  by  reafon  of  the  two  different 
Terms  between  a 4  and  ax 1  ought  to  be  reckoned  a 
Quinquenomial.  But  v"*4-^4  is  a  Binomial,  and 

Va*~ a  Trinomial,  feeing  the  Progreflion 
4 

now  proceeds  by  greater  differences.  This  Pro- 
pofition  is  thus  demonftrated. 

Cafe  u 

Let  the  Ordinates  of  two  Curves  be  p^-iR-x 
and  and  their  Areas  pA  and  q  B, 

R  being  the  Trinomial  Quantity 
And  by  Prop.  3.  fince  ^  R*  is  the  Area  of  a  Curve 

whole  Ordinate  is  gK2*  multiply’d 

into  ^1-xR-x,  fubdu&the  former  Ordinates  and 
Areas  from  this  latter  Ordinate  and  Area,  and 

there  will  remain  gV  multi- 


— q? 

ply’d  into  r-i  the  new  Ordinate  of  the 
Curves  and  ?fi?—pA—qB  its  Area.  Put  8  a— p, 
aR0  ar,d  the  Ordinate  will  be  found 

multiply’d  into  fa-if  and  the  A- 

rea  #  B*-8eA—  /£— Divide  both  by 
an^  ca^  the  Area  that  will  come  out  C, 
and  taking  r  at  pleafure,  rC  will  be  the  Area  of 
a  Curve  whofe  Ordinate  is  ri^+xn-x  r*  i.  And 
after  the  fame  manner  that  from  the  Areas  pA  and 
qB  we  find  the  Area  rC  agreeing  to  the  Ordinate 
we  may  from  the  Areas  qB  and  rC 
find  a  fourth  Area,  as  S  D,  agreeing  to  the  Ordi¬ 
nate  RA“J,  and  fo  on  infinitely.  And 

from  the  Areas  B  and  A  there  is  a  like  Ratio  of 
Progreflion  towards  a  contrary  part.  If  any  of  the 
Terms  8,  and  8-f-  2Aw  be  wanting,  and 

break  off  the  Series,  aflfume  the  Area  p  A  in  the 
beginning  of  one  Progreflion,  and  the  Area  q  B  in 
the  beginning  of  the  other,  and  from  thefe  two  A- 
reas  will  be  given  all  the  Areas  in  both  Procreflions.' 
Vo!.  II, 


And  on  the  contrary,  from  any  two  other  Areas 
aflumed  one  may  go  back  by  an  Analyfls  to  the 
Areas  A  and  B  ,  fo  that  from  thefe  two  A- 
reas  given  all  the  reft  may  be  given  likewife  . 
E.O  .  This  is  the  cafe  of  thofe  Curves  where  9 
the  Index  of  %  is  encreafed  or  diminifhed  by  a  per¬ 
petual  addition  of  fubdu&ion  of  the  Quantity  w„ 
The  other  is  the  cafe  of  thofe  Curves  where  the 
Index  A  is  encreafed  or  diminifhed  by  Unites. 


Cafe  2. 


If  the  Ordinates  py?  1  R  and  qyf  +"  1  R1,  whofe 
correfponding  Areas :are  pA  and  q  B,  be  multi¬ 
ply’d  by  R  or  et and  afterwards  be  a- 
gain  divided  by  R,  they  become  p  e  -\-pfy™ -j-pgZ2* 
x^fl-iRx-i,  amJ  qe^i-qff^fqg^x^  1  R*'1. 
And  by  the  3d  Prop,  a?*  R  is  the  Area  of  a  Curve 

whofeOrdinate  is  0*^^  multiply 'd 

into  *9-i  and  &{9+»R*  is  the  Area  of  a 

Curve  whofe  Ordinate  is  bf% 2k 

■j-A»  -f-2A» 

multiply’d  into  38-1  R*-».  The  Su mm  of  thefe  4 
Areas  is  pA+qB-j-a^s/^-j-  by*  -f-HR1,  and  the  Summ 
of  their  correfponding  Ordinates 


8ae 


+pe 


-f-0  r 

+  »  into  rRx'  i 

+»le 

-f2AW 

tff 

+12 

+// 

•  t  . 

•  • ;  ^  1 

'  .  J  ,  •  •  »  \i  • 

+qe 

'kqf 

•*  [  ;  i  , 

■.on  '■  -  ■  it.  . 

If  the  Firft,  Third  and  Fourth  Term  be  fepa- 
rarely  put  equal  to  nothing,  by  the  firft  Term, 
8ae-\-pe  will  be  made  =0  or  — 8a— p,  by  the 

Fourth  — 9b — 1 ib — ihub—qr  and  by  the  Third 

»  .  .  •  • 

(Unking  out  p  and  q)  ±b.  From  whence  the 
fecond  Terfn  becomes  ,  and  there_, 

fore  the  Summ  of  the  four  Ordinates  is 
waff— linage  ,  _ 

f - and  the  Summ  of  fo 

many  correfponding  Areas  is  + *  r  -s 

.  ?  8-4*2.11 4*4Aw 

a  A  j — —agB.  Divide  thefe  Summs  by 

toiaff—iwage  ,  . 

p  ,  and  if  the  latter  Quote  be  called  D ; 

D  will  be  the  Area  of  a  Curve  whoft  Ordinate  is 
the  firft  Quote  * +«-■£*-'.  And  after  the  fame 
way  by  putting  all  the  Terms  of  the  Ordinate  ex¬ 
cept  the  firft  equal  to  nothing,  the  Area  of  a 
Curve  may  be  found  whofe  Ordinate  is  ff*-* 
Let  thatArea  be  eal'edc,  thc  fame  way  that  the 
Areas  C  and  £)  are  found  from  the  Areas  A  and  B, 
two  other  £  and  F may  be  found  from  C  and  D, 
agreeing  to  theOrdinates  ^  ir  2  ancj  -0  -4-  m  ir  &9 
and  fo  on  in  infinitum  :  And  by  a  contrary  Analy- 
ns  one  may  proceed  back  again  fr6fn.  the  Areas 
£  and  F  to  the  Areas  C  and  D,  and  thence  ro 

5  N  the 


the  Areas  A  and  B,  and  others  which  follow  in 
the  Progredion.  Therefore  if  the  Index  a  be  en- 
created  or  diminifhed  by  a  continual  addition  or 
lubduiftion  of  Unities,  and  of  the  Areas,  corre- 
fponding  to  the  Ordinates  coming  out  in  thefe 
Forms,  two  of  the  moft  fimple  be  known,  all  o 
,  thers  are  given  in  infinitum.  Q. 


30'1  into  8cc.\%  by  alfuming  any 

Quantity  for  r,and  putting-?  =zS  and 3'=*, change 
into  another  equal  to  it  felf,  whofe  Ordinate  wil? : 
be  ~  xv~—  into  ef-fx*  f-gx2*  -f  Sec.  * 

*>  M 


Cafe  3. 

And  by  thefe  two  Cafes  conjoined,  if  both  the 
Index  Q  be  any  how  increafed  or  diminifhed  by 
the  continual  addition  or  fubdu&ion^  of  h  ;  and 
the  Index  a,  by  the  perpetual  addition  or  fub- 
dudtion  of  Unity,  the  Areas  correlponding  to  the 
feveral  arifing  Ordinates,  will  be  given. 

Cafe  4. 

And  by  a  like  encreafe,  if  the  Ordinate  be  ex- 
preffed  by  4  Nom.es  in  the  Radical  Vinculum,  and  3 
of  the  Areas  are  given  ;  or  if  it  be  exprefs’d  by  5 
Nomes  and  4  of  the  Areas  given,  and  fo  on  :  All 
the  Areas  will  be  given  which  can  be  generated 
by  adding  or  lubduefting  the  Number  n  to  or  from 
the  Index  0  ;  or  Unity,  to  or  from  the  Index  A. 
And  5tis  the  fame  cafe  with  Curves  whofe  Ordi¬ 
nates  are  exprefled  by  Binomials  and  one  Area  of 
thofe  which  are  not  Quadrable  Geometrically,  is 
given. 

Prop.  8.  Thcor.  6. 

If  for  e+fi*  -f-g^x-p&c.  and  A+Tf  *f  &c. 

you  put  Rand  S  as  before,  and  in  the  Ordinate  of 
any  Curve  ^  i*  5a*  + v  the  given  Quantities 

0,  w,  A,  (a,  e,  /,  g,  /,  my  See.  remain;  and  that  for 
cr,  t,  and  vf  any  Integer  Numbers  be  fucceflively 
written,  and  if  the  Areas  of  two  of  the  Curves  are 
given  which  are  denoted  by  the  Ordinates  fo  ari¬ 
fing,  if  the  Quantities  R  and  S  are  Binomials  ;  or 
if  the  Areas  of  three  of  the  Curves  be  given,  if  R 
and  S  confift  conjointly  of  5  Nomes  ■  or  if  the  A- 
reasof  5  Curves  be  given,  when  S  and  R  confift 
jointly  of  fix  Nomes ,  See.  and  fo  on  in  infinitum  : 
I  fay,  the  Areas  of  all  the  Curves  will  be  given. 

The  Demonftration  is  like  that  of  the  former 
Propojition. 

■  ‘  ■'»  '1  j  flVf 

Prop.  9.  The  or.  7. 

The  Areas  of  thefe  Curves  are  equfil  to  one  another 
whofe  Ordinates  are  as  the  Fluxions  of  the  Abfcijfa. 

For  the  Recftangles  under  the  Ordinates  and  the 
Fluxions  of  the  Alfcijfe  are  equal,  and  the  Fluxi¬ 
ons  of  the  Areas  are  as  thofe  Redangles. 

Corol.  1. 


•  Corol.  3.  ■ 


And  every  Curve  whofe  Ordinate  is  g9'1  into 

_  _  _  -  .  r  1 

a-fb^+csf'+See.  multiply’d  by  2#+Seij* 

by  taking  any  Quantity  for  v  and  putting-— 

and  yfzzzx  t  will  change  into  another  equal  to 

it  felf  whole  Ordinate  fliall  be  fLxv~~n  into 
_ __ _ _ _ n  » 

af-bx’f-cx2'-)^  Sec.  xe-f -fx'f-gx2t-\-  &c.j* 

Corel.  4. 


And  every  Curve  whofe  Ordinate  is  s/-*  into 
a  -F  bsp  -f  cif*  +  Sec.  x  e  -J-  fig  -f  -j. 

&C.I7*,  by  taking  any  Quantity 
for  v  ahd  putting  and  changes  into 

another  Curve  equal  to  it  felf,  whofe  Ordinate  is 
into  a  ~t  bx'  -f  cx21  -f-  See.  x  e  j-fx'-fgx2’ 

+  Sec.  | A  f  mx2ff  Se  cj**. 


\0v1v1.  j. 


And  every  Curve  whofe  Ordinate  is  into 

—•  -  1 


efrfV+g^-f  Se c.|A  by  putting  ^-=x,  changes 
into  another  equal  to  it  felf,  whofe  Ordinate  is 

xTfi  that  is 

xf+ex*\xt  if  there  are  two  Nomes  in  the  Vinculum 
of  the  Root,  or  x  g^/x'+ex29  I*  if  there 

are  three  Nomes ,  See. 


Corol.  6. 

And  every  Curve  whofe  Ordinate  is  if*1  into 

&c.[*  x  k+l\ymimmK**'h  by 

putting  \=x,  changes  into  another  equal  to  ft 

felf,  whole  Ordinate  is  x  x  c-\-fx*gx2v-{>  &c.;A 

x  k.+lx-+mx--+  &c>,  that  is  X 

/+«*">  x  l+kjcfi*  if  there  are  two  Nomes  in  the 


If  any  Relation  between  the  Abfcijfce  of  two 
Curves  be  affumed,  and  thence  (by  Prop.  1.)  the 
Relation  between  the  Fluxions  of  the  Abfcijfx  be 
(ought,  and  the  Ordinates  be  fuppofed  reciprocal¬ 
ly  proportionable  to  the  Fluxions  ;  then  innume¬ 
rable  Curves  may  be  found,  whofe  Areas  (hall  be 
mutually  equal  to  one  another, 
t.  -•  '  b.-irF  ■  ' 

Corol.  2. 

For  fo  will  every  Curve  whofe  Ordinate  is 


Vinculum  of  the  Root,  or  -o-T  -  -- — - — 

x  g+fx*  +ex2*f  X  if  there  be  three  Nojnef 

in  the  Vinculum  of  tHe  former  Roor,  and  tup  in 
that  of  the  latter  $  and  fo  in  others. 

N.  B.  The  two  equal  Areas  in  thefe  two  laft 
Corollaries  lie  on  oppofite  fides  of  the  Ordinates:  If 
the  Areas  in  either  Curve  join  to  the  Ablcilfa,  the 
correfponding  equal  Area  in  the  other  Curve  ad¬ 
joins  to  the  A bfeilfa  produced. 

Or#/. 


Q^U  A 


au  a 


Corol.  7. 

If  the  Relation  between  the  Ordinate  y  of  any 
Curve  and  its  Abfcijfa  x  be  expreffed  by  any  ad- 
fe&ed  Equation  of  this  form,  y*  into  c+fy*ft+ 
gy^f^+hy^Z'f+Se c>z=ft  into  kJrly*ft+my2*7f*~ f- 

&c.  this  Figure,  affuming  S=  xrr  —  ft  and 

W  $ 

If - 

changes  into  another  equal  to  it  felf, 

whofe  Abfcijfa  x,  from  the  Ordinate  v  being  given, 
is  determined  by  an  Equation  not  afFetfted  $  as 

1 - - - - 

8CC.!71  x  k^rh^mv'^-p 

&c.j 

Corol>  8. 

If  the  Relation  between  the  Ordinate  y  of  any 
Curve,  and  irs  Ablcilfa  %  be  determined  by  any 

adfe&ed  Equation  in  this  Form,  y*  into  e ,  fy*ft+ 

gy2*^  ^  ft  into  bdrly^ft+my2*^2*  +  &c. 
into  p+qy'ft+ry^ft*  &c.  then  this  Figure, 

alfuming  te*^*==  and  v= 

~ZZjr->  changes  into  another  equal  to  it  felf, 

whofe  Abfcijfa  x,  from  the  given  Ordinate  v  being 
given,  is  determined  by  an  Equation  lefs  affeefted, 
as  v*  into  e+fv*+gv**-{-8 cc.  ±5w  into  lv*-£ 
mv2*  j-  Sec.  -{-S'  -j-xr  into  p+Jv'+rv2*  -p  8cc. 

Ccrrol.  9. 

Every  Curve  whofe  Ordinate  is  vrft-i  into 


putting  Unities  for  r,  v%  a  or  and  by  effecW 
that  the  Radix  of  the  Dignity  may  be  c*tra<9-«P 

whofe  Index  is  cot  or  by  putting  u*—, _ t 

y.z=z  o. 

Prop.  10.  Prob.  3. 

To  find  the  molt  fimple  Figures  with  which  any 
nrve  may  be  Geometrically  compared,  whole 

*/Y  I  4/1  M  f-  n  /S* l-#»  /  J’rt  A  .  A*  A.  T7  A  a!  A  _  /f*  n  1 


>  +  v 
’+ 


Vf'yD+V 

”J  \  +2, 


X  |4+^|^-J-^+«-fg^  +  a«+  &c.  \T\a,  if  0  =  Al¬ 


and  there  be  afifumed  +  2i,_j_ 

Scc.  ^,  and  ■3-“-—,  changes  into  another 

equal  to  it  felf,  whofe  Ordinate  is  x9  x  a  +  bx*\a. 
And  obferve,  that  the  former  Ordinate  in  the  Co¬ 
rollary  becomes  more  fimple  by  putting  \=i  0r 
by  putting  t=i,  and  by  effeding,  that  the  Radix 
of  the  Dignity  may  be  extraded,  whofe  /ndex 
is  »a  or  alfo  by  putting  »=— 1  and  a=i=t— ^ 
— that  I  may  pafs  by  other  Cafes, 

Corol.  10. 

For  e?  +  *  • fg?  +  a*  f  See.  ve?>- 1  f  vfft  + * 1 

,  v  T» 

+  lff+*-t+  &C-  W+Vt  &c.  and 

",V  ‘ ' +""^* ~;+&c-  ,e.c  r>  S  and  l  be  fubfti- 
tuued  reflectively,  and  then  every  Curve  whofe 

Ordinate  is  irSrfvPj  into  x^Svfb]J7\u 

ifitb e£=^=  -1 _ * — •#, a  ; 

A  7  -T  ’  or  sand 

HT$*ssx,  changes  into  another  equal  to  it  felf, 

whofe  Ordinate  is  x*xa-ffa*'*.  And  obferve 
tuac  the  former  Ordinate  grows  more  fimple  bv 

VoL  II.  ^  ’  y 


Curve  txiaj  l/v-  vicuiiivLiivaiijf  vuui^aicu,  WiloiC 
Ordinate  Applicate  y ,  by  an  Equation  not  affeded, 
is  determined  from  having  the  Abfcijfa  %  given. 

Cafe  i. 

let  the  Ordinate  be  4^-*,and  then  the  Area  will 
be  -0  aft  as  will  eafily  be  colleded  from  Prop.  5. 
by  putting  bz=:oz=C=dz=f=g=:b  and  e=i„ 

Cafe  2i 

Let  the  Ordinate  be 

then  if  the  Curve  can  be  compared  Geometrically 
with  Rebli  lineal  Figures, \t  may  be  fquared  by  Prop.  5 
by  putting  b—oz=c^zd.  If  not, let  it  be  changed  in¬ 
to  another  Curve  equal  to  it,  whofe  Ordinate  fhafl 

be  f  A‘^>«+/*+£*’  +  &c.|A'1  by  Cor. l.Prof.'), 

Then  if  out  of  the  Index  of  the  Dignities  9“"  and 

1  (by  Prop.  7.J  you  rejetft  the  Unities  "ill  thofe 
Dignities  become  the  leaft  pofiible,  you  will  then 
come  to  the  moft  fimple  Figures  that  can  be  by  this 
means  collected.  Then  every  one  of  thele  ;bv 
or.  5.  Prop.  9.)  gives  another  which  is  fometimes 
yet  more  fimple.  And  from  thefe,  by  Prop.  3.  and 
Cor.  9.  and  10.  of  Prop.  9.  compared  one  with  ano- 

And  Jsrr  rre  fimLPle  FiZmeS  COme 
And  laftly,  by  alTuming  thefe  to  be  the  moft  fimple 

Figures;  and  by  proceeding  in  a  Reverfe  or  In- 
puted Method’  may  che  squired  Area  be  com- 

Cafe  3. 

Let  the  Ordinate  be  ^  X  J+ip+^fs^; 

x'+Zr^V+Sc c.p-',  then  will  this  Figure  if 
fquarable,  be  fquared  by  Prop.  ?  Biir  if 
then  the  Ordinate  muft  be  diftinguifhed  into  "he 
Parts,  ^«-rx<xej-/y- {-gf-f-  rx^ 

S  e+^’,+«l"+  &c^->  &C.  and  by  C/e  2.  the 
moft  fimple  Figures  are  to  be  found  with  which 
the  Figures  correfponding  in  thofe  Parts  mav  be 
compared  ;  for  then  the  Areas  of  the  F^Ura 

refponding  to  thofe  Parts,  and  connected  with 

their  proper  Signs  -f  and _  w;n  „  , 

whole  Area  fought.  ’  W‘“  cofflPofe  the 

Cafe  4. 

I>et  -the  Ordinate  be  g*  -i  x  a+b?  Sec. 
*m-/v+h*'.+8c c|»-«  x  , 

ftpiarecfby^iVefi  ‘'f  W'U  be 

Ssr  £*t  L  Islt&X  X  2fts 

compared  with  the  moft  fimple  Figures  according 
5  N  a 


Q_ll  A 


Q.U  A 


to  Prop.  8.  and  Cor.  6,  9,  and  i«,  of  Prep.y.  as 
was  done  in  Cafe  1  and  3. 

C#  5* 

If  the  Ordinate  confift  of  different  Parts,  then 
the  feveral  Parts  are  to  be  efteemed  as  the  Ordi¬ 
nates  of  fo  many  different  Curves,  and  thole 
Curves,  as  many  as  are  Quadrable,  are  to  be 

fquared,  and  their  Ordinates  iubduded  from  that 
of  the  whole  Curve. 

Carol.  1. 

Hence  every  Curve  whofe  Ordinate  is  the  Square 
Root  of  its  affeded  Equation,  may  be  compared 
with  the  moft  fmiple  Figures, whether  Redilineal  or 
Curvilineal.  For  that  Root  always  confifts  of  two 
Parts,  which  confidered  feverally,  are  not  affeded 
Roots  of  Equations.  Let  the  Equation  be  propofed 

aayy  Rooc  wiien  cxcra&' 

tional  part  and  its  Surd  or  Irrational  Part 

act-j-Kx 

a*-h*-ay—Z<’  are  Ordinates  of  Curves  that 
aa-j-K 

may  either  be  fquared  by  this  Propofition,  or  com¬ 
pared  with  the  moft  fimple  Figures,  with  whom 
they  admit  a  Geometrical  Companion. 

Carol .  2'. 

And  e^ery  Curve  whofe  Ordinate  is  determin¬ 
ed  by  any  affeded  Equation,  which  by  Cor,  7. 


Prop.  9.  doth  not  go  into  an  Equation  not  affed¬ 
ed,  is  either,  if  fquarable  at  all,  fquared  by  rhis 
Propofition,  or  eife  is  compared  with  the  moft 
fimple  Figures  poflible.  And  by  this  means  is  e- 
very  Curve  fquared,  whofe  Equation  confiils  ot 
three  Terms  ;  for  if  that  Equation  be  affeded  ’tis 
changed  into  one  not  fo  by  Cor .  7.  Prop.  9.  and 
then  by  Cor .  2.  and  5.  of  Prop.  9,  pafting  into  a 
moft  fimple  one,  either  gives  the  Quadrature  of 
the  Figure,  if  it  be  fquarable,  or  a  moft  fimple 
Curve,  with  whom  it  may  be  compared 

Corot  ’  3,, 

And  every  Curve  whofe  Ordinate  is  determi¬ 
ned  by  any  adfeded  Equation,  which  by  Cor .  8. 
of  Prop.  9.  paffes  into  a  Quadratick  affeded  li¬ 
quation  ;  is  either  fquared  by  this  Prop .  and  its  firft 
Corollaryt  if  quadrable  at  all,  or  elfe  is  compared 
with  the  molt  fimple  Figures,  and  with  which  it 
admits  a  Geometrical  Collation. 

Scholium. 

When  Figures  are  to  be  fquared,  it  will  be  too 
troublelome  always  to  have  recourfe  to  thefe  Ge* 
neral  Rules  :  wherefore  ’tis  better  once  to  fquare 
the  moft  fimple  and  ufcful  Figures ,  and  then  to 
keep  Tables  of  fuch  Quadratures,  to  which  to 
have  recourfe  whenever  fuch  a  kind  of  Curve  is 
to  be  fquared.  Of  this  kind  are  the  two  follow¬ 
ing  Tables  5  in  which  %  denotes  the  Ahfcijfa ,  y  the 
pentangular  Ordinate ,  t  the  Area  of  the  Curve  to 
be  fquared,  and  d,  ey  f9  gt  h  and  #  reprefent  gi¬ 
ven  Quantities  with  their  Signs  +  and : — . 


A  Table  of  the  more  Simple  S&adrahle  Curves . 


X he  Forms  of  the 

Curves. 


The  Areas  of  the  Curves, 


Form  1 

d 

df*~l  r=zy 

— 

w  ^ 

Form  2. 

' 

JK'-1  —y 

dz*  — d 

,  .  — t,  or 

Form  3. 

I.  V^t/^==> 

a. 

4.  7fffyz=zy. 

Form  4. 


fuppofing  R=\/e+f{* 

R’='- 

1 6ee—z$efq\  -f  3  off?*  A  J)  3  __  . 

10  5«/*  ““  * 

— 1 8oe// 

aLX 


3.  d{l*‘r 


Q U  A 


dlM-t 

3*  ^ 


V  **f  A* 


6ee — dR=‘ 


lW 


— 9&?’  — 'i6eff^  +  3°f3Ku  dR='- 


i°5»)/4 


A  Table  of  thofe  more  Simple  Curves  which  may  he  compared  with  the  Ellipfo 

and  the  Hyperbola . 


Let  a  CD  or  P  G  D  or  G  D  S  be  a  Cbnick  Se¬ 
ction  whofe  Area  is  required  to  the  Quadrature  of 
a  Curve  propofed,  and  let  its  Centre  be  A,  its 
Axis  Ka>  its  Vertex  a,  its  Semi-Conjugate  Axis 
A  P,  the  given  beginning  of  the  Abfcifla,  A,  or  a, 
or  *5  the  Abfcifla  AB,  or  aB,  or  aBt±x,  the 
Re&angular  Ordinate  B  D=v,  and  the  Area  A  B 
DP  or  aBDG  or  &  B DGizzs,  the  Ordinate  ctG 
being  applied  at  the  Point  et.  Join  J\,D,  A  D,  a  D, 
and  let  the  Tangent  DT  be  drawn,  meeting  the 


Abfcifla  A  B  in  T,  and  then  let  the  Parallelogram 
AB  DO  be  compleated.  If  then  to  the  Quadra¬ 
ture  of  the  Curve  propofed  the  Areas  of  two  Co- 
nick  Se&ions  are  required  ;  let  the  Abfcifla  of  the 
latter  be  £,  the  Ordinate  T,  and  the  Area  <r.  And 
let  this  Character  -f  (land  for  the  difference  of 
two  Quantities,  when  ’tis  uncertain  which  is  the 
greater,  and  confequently  which  can  be  taken 
from  the  other. 


The  Forms  of  the  Curves . 
Form  i* 


Of  the  Conick,  SeEHon.  *  The  Area  of  the  Curve /s 


Kg-  5-  fcl  -h 
«tA> 

2  #*2_, 

•  e+fK~y- 


Abfciffe* 

=  x. 

/ 

V  —  X. 


2. 


«+/*» 

11 

X 

e 

« 

Form  2. 

,  d  _  ^ 

V  j  r  — 1  ** 

<v 

!  1 

e+fi' 

w-1-. 

,d  " 
vf~ 

eff? 

v‘+fK«r  " 

Ordinate. 

d 

eJrfx 
d_  , 
e-ffx 
d 


r-XX~Vi 


:  *- 

■f-f^ 


a/  d  —  r  /d  —e 

Vj—jXX=L  V. 


t  . _ &GDB 

w  n 


v-  rtV'Tf1—'- 

d  de  ee 


n  « 


ide  h  4 es — iexv 

- "T - =f. 


«/ 


«  ,  oeexv — gees,  , 

?»/*  a  «f/'^T+  »//* 


orha 


Fig. 


8, 


6, 


I 


A 


Q_.ll  A 


QUA 


«  ■  > 


*■ 


Form  3. 
d  -- 


- 


r 

*  p.  \ 

■•-  r*  v 

f  -  Kh**V. 


;;  --V:.-.;  ' _ V  '  '  '  - 


2- 


Orrto, ^=*.  ^^a*^+2=rP^/i«»aG0A+^ 

"«  Jf*. _ ^  ...  .„1!L _ L.  -2<f  —  j5 


V/f  ***=*■— tax  =Jl  APDS,  or  ^  aGDK 


Or  d&Ql  — -"*r.  't/fx -4* S‘xx^v0 4*^ '  ®  fv 

9»  Vf  T  X*G 


GDK- 


s.  ^=>^„ 
^2*4-.- _  '"  • ) 


“*=»~«=|x  aGDBorSDPK. 


i 


For fu  4. 
d 


Figo  <5.  if. 


*»+««.  y  km  Job,  p^D  orimnaGDA. 

^ x-  •✓/*+«■■*==».  —.into s — t  —  jfe. 


*  ^jjinm  a GOA. 


_  i  ■  ■  -  — .—  2>(!c  /4i 

>+V?^=/'w=*Jr-'//+£Jr;,=®-  a  ma>'— ■ «•«=- intoFOD/jrifBD  AODG*. 
Or  thus,  i=x.  v'^faxro.^iwi.ai, 


~*J 


m$o  aDGa. 


>»+V<4-/?»  ;'  ^sntc  3  4-  i«r=<  = -into  jaDGa-f-  0aE& 


,=5--  r=*.  vN¥Zi=«. 


<!>  +  V«+/?»  <• 

Form  $. 

-  ^-g _ , 

’  e+/#»  igzt*r~y‘  ve  ff&  i-tfl h 

°r  ^  -^.  V  *  +ti=-^~^.  ??=“=, 

*+/?* +£?**»  ^  g  4S&  # 


,  ^  vff-~4e£  XV— If 

'/7i"~Wxx=*-  .  =* 


•  / 

•j  .  <- 


2. 


fi. 


'  v  g  *  4^  # 

ta"  Uf«-=e.  4?--  3^ 

>  where  j?  is  put  for  \Zff—\*g- 

^,.|VA7+^»=X  4i— igr-f-4,. 

’  4)jfs=*  3  -  - 


4f 


JJiTa 


/  y  2^: 
VV/?*+, 


—f+p  . 

-•  W  |  M  **=».  ^4J_.xg_4<r+,^y_ 


■  n»+ie  - 

/^+K»+2f=?‘ 


uF 


Form  7. 


».  -*/t+fe»+?^<=t  f5i'  "'l(MT+lir/r-#-!ifc,+* 

^  Tii  r«  •'•^=fVjf+^+45=rJ - «-»// - f- 

Fig. <,  1.  xtf»  V4/rk!*=i  r=*.  ✓*+/*+**•*■=».  -c=/i=  -  imo  *G  D  B. 

7.  n  n 


3. 
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Q^U  A 


Q^U  A 


•s  'J'  - 


- -  -  1 _ _  d  df  __ 

3.  df'-Wetf ?-)&?'==■)'  ^x.^e+fx+gxxzZv.  *• 

„ -  ""Tr — i - -  6Agx—'>df  f  5 dff—^^ieg  .  , 

y*  '~^sr~1’3+  i "  .;. / . 


odj  c>.:  !r.:»;rj 


if  f  1  •*;  f- 
»*  id. 1/ » 


,\  h 


Form  8. 

fig.  6.  !.— id 


vit  ’• 

u.tlV. 


—  fo1-1 _ /STSZ^-t, 8ie4&fl2^=_^,into«GDB+ADBA; 

dr2**1  r-.—7— ; __  — 4^  +  a<fe®+4^w, * 

V4to=>^v‘+a+s~  ^=»t/ - f- 


3<#T  *-ldff  1  r 
_ _  J  s  ,  J  xv^ldefv 

- _ _ 9,  ^«=.v.  y'f^/Ar+^JiAizr® - 4  fj>  1  ~t~4  <g  - 

V,'+/t»+«W  4 »<«-»//* 


</?!"- 


3<5*4,  +8^*«,7l8*4re+,^“f> 

4-  vSEWFctS  ^ 


Form  9. 


\  j 

<* 


■=r. 


,.  fcVHA!  y-£^=i*.  y#+e±~&xx-V'  -Aeh  . 

g-S^h?1  e  + Ah-  y  hl  h  nfh 

_ _  .’’  ‘  -_ _ _ _  4<#  —2^ xvJL^dh^ldfjr- 


h  fbh 


Form  10. 
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_ j.  v/_i— -  .ns 


f  * 


]}fl£ 


Kg-«, 
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•i  ° 
w  *■  1.  -■ 


«  M  :■:■ 


«+A».  x'^ 


.  xx=iv.^p-S^t  ^4ADG^ 

h  .,  nf -.,  :u  - f»/ 
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\  » 


{ 

“.)  <i 

o  A  ■  - 

A>  ,;;/• 
.7.  r.i 


2, 


d*2*- 


— /  v'rrir^.  V4+  -  /,  •«=!',  — - 


4^-2£*®+-.e-  _  .  •■  !•- 


iT^W“  ‘  * 


Form  iio 


i)J  ,>.>  j » * 

.v  .-ii  .jj! 
••;•  or:i  }o 


.•  v  ..  :-'i \  :\  j  Lnahr  ■  vM-  :in 


*  ^1  — iw^*a  rl  .  *  \  '  I  ■  ’  ' 
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iliii  L;tc  fU1  : 
‘A  t-ilj  'io ii'ih  •■  •• 
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In  thefe  Tables  the,  Series  of  the  Curves,  of  any  other  Forms  remaining,  by  help  of  Prop,  tkp!'£hir<£ 


Form,  may  be  continued  both  ways  in  infinitum  ; 
vi%  lh  the  Firft  Table,  in  the  Numerators  of  the 
Areas, of  the  3d.  and  4th,  Form,  the  Numeral  Co¬ 
efficients  of  the  Initial  Terms  (2, — 4,  16,-96, 
868,  &c»)  are  generated  by  multiplying  the  Num- 
bcr3  — 2, — 4,— 6,— 8^— ‘'Jo,  ($c,  into  one  another 
continually;  and  the  Co-efficients  of,  the  fubfe- 
quent  Terms  are  derived  from  the  Initial  ones,  by 
multiplying  them  gradually.  In  the  Third  Form, 
by  -.A, — i,— -£,—4,— rv,  and  in  the  Fourth 

Form,  by  — —  5, — y» — r-,  &c-  and  the 
Co-efficients  of  the  Denominators, .  3^  15,  105 y&c. 
are  produced  by  multiplying  the  Numbers,  1,  3, 
5,  7,  9,  &c.  into  one  another  continually. 

But  in  the  Second  Table ,  the  Series  of  the 
Curves  of  the  Firft,  Second,  Fifth,  Sixth,  Ninth  and 
Tenth  Form,  are  found  by  Divifion  alone ;  and  of  the 


and  Fourth,  *  produced  Both  ways  in  infinitum. 

And  as  thefe  Series  may  be  varied  by  changing 
die  Sign  of  the  Number  « :^$o,for  inftance,the  Curve 

r Ve+/^— A  becomes  -  — ys/fc$. 

.A  > 

Profit  <Jheor.  8,.  . 


.u 


-!7. 


Let  A  DIC  be  any  Cprve  having  its  Abfcifla 
A  and  its  Ordinate  B D—y  •  and  let^FKC 
be  another  Curve*  whfcfe  Ordinate  B  E  is' equal  to 
the  Area  of  the  former  AD  B  divided byiUnity  ; 
and  let  A  F  L  C  be  a  Third  Curve,  whpfe  Ordi~ 
nate  B  F,  is  equal  to  the  Area  of  the' Second  A 
E  B  divided  by  1 ;  and  let  A  GAdC.be  a  Fourth 
Curve  whofe  Ordinate  B  G  is  eqnaf  td  .die  Area 
.^4  F  B  ■  of  the  Third- divided  by  Unify  fi  and  let 

AHNC 


Q^U  A 


Q,ll  A 


A  H  NC  be  a  Fifth  Curve  whofe  Ordinate  B  H  is 
equal  to  the  Area  of  the  Fourth  AGB  divided  by 
Unity,  and  [fo  on  in  infinitum.  And  let  At  B,  C, 
D,  Ey  See.  be  the  Areas  of  the  Curves  whofe  Or¬ 
dinates  are  yt  t fyt  ^y ,  &c.  and  whofe 

tommon  AbfcifTa  is 


let 

be 


Let  any  Abfcifla  ACi=zt  be  given,  and 

and  let  P,  S,  T,  8cc .  „ 

the  Areas  of  Curves  having  for  their  Ordinates  y, 
xy,  x2y,  x*y,  x'y,  8cc.  and  their  common  Abfcif- 
fa  x. 

Let  all  thele  Areas  terminate  at  the  whole  given 
Abfcifla  A  C,  and  at  the  Ordinate  given  in  Pofi- 
tion  and  infinitely  produced  C  I:  And  then  fhall 
the  firftof  the  Areas  thuspofited,  ADIC  be=^ 

=.P.-  The  Second  AEl^C=tA—B=^  The  _ _ 

Third  A  FL  C=tAr  ztB+S=:K.  The  Fourth  I  £“°"d’  5e  |“°nd  and  ™rd  .  m 

2  j  Fourth,  c 5c.  itill  without  any  other  Fluent,  then 


Difference,  to  which  confidered  as  juft  tiafeem 

the  firjl  Fluxion  is  proportional.  The  Third  Term 

XH  —  W  ...  , 

~  0%*  2  will  be  the  Second  Increment  or  Diffe¬ 
rence  to  which  confidered  as  now  Bafcent ,  the  Se¬ 
cond  Fluxion  is  proportional.  The  Fourth  Term 

2ij 

- g - fhall  be  the  Fluents  third  Incre¬ 
ment  or  Difference^  and  to  which  as  Nafcent,  the 

Third  Fluxion  is  proportional,  &c.  and  fo  on  in¬ 
finitely. 

Thefe  Fluxions  may  be  expounded  by  BD,  BEy 
BF,  BG,  B  B,  &c.  confidered  as  the  Ordinates  of 

Curves.  As  if  the  Ordinate  BE  (==~)  be  a 
Fluent  or  flowing  Quantity,  the  .firft  Fluxion  will 
bC  *AEB C  °fciinate  BD:  If  BF  be  the  Fluent 
(=”7^)'  the  firft  Fluxion  of  it  fhall  be  as  the 
Ordinate  B  E ,  and  the  fecohd  as  the  Ordinate  B  D. 
If  BH  be  the  Flowing  Quantity,  its 

Fluxions,  confidered  as  Firft,  Second,  Third  and 
Fourth,  lhall  be  refpe&ively  as  the  Ordinates  B  G, 
B  Fy  B  E  and  B  D.  (See  the  lajl  Figure.') 

Hence,  in  Equations  which  involve  only  two 
unknown  Quantities,  of  which  one  is  a  Quantity 
uniformly  flowing,  and  the  other  is  any  Fluxion  of 
another  Flowing  Quantity.  That  other  Fluent 
may  be  found  by  the  Quadrature  of  Curves  :  let  its 
Fluxion  be  expounded  or  exprefled  by  BD  -  and 
if  this  be  the  firft  Fluxion,  feek  the  Area  A  DBz= 
B  E  x  i :  If  it  be  the  Second  Fluxion,  let  the  A- 
rea  A  E B=B  Fx  i  be  fought ;  if  it  be  the  Third 
Fluxion,  let  the  Area  A  F  B=zB  Gxi  be  fought  * 
and  the  Area,  when  found,  lhall  be  the  Exponent 
of  the  Flowing  Quantity  fought. 

And  alfo  in  Equations  which  involve  a  Fluent  and 
its  firft  Fluxion  without  any  other  Fluent;  or  two 
Fluxions  of  the  fame  Fluent ;  fuppofe  the  Firft  and 
c  J  °  ’  ’  *  the  Third  and 


a  r>  ha  m 3ttB+3  tC—  D ,  P  ^  |  the  Fluents  may  be  found  by  the  Method  of  the 

Or  /W  C  g - The  Fifth  j  Quadrature  of  Curves. 

A  ,  T 

2<l  "  — 


Let  the  Equation  be  aavzzzav-Fw ;  fiippofing 
v~B  E  and  vzzB  D,  %—A  B  and  $=i.  This 


Corel. 


v  4 _ _ 

Whence  if  the  Curves,  whofe  Ordinates  are  y  zy 

t'y.  *3V_  nr  v  Q.„  r  Y’ 


Equation,  by  compleating  the  Dimenfions  of  the 
Fluxions  will  become  aavs=itv^fvv^, 

trie  Curves  A°D  ^C^A^K^C^AFLc]  ^TgBIC  SupP°fe  then  v  t0  flow  uniforn^>7»  and  Jec  its  FJuxi- 

BF  and  the  Ordinates  -BEJon  be  then  fhall — =^;  and  ^y  pqua- 

be  proportionable  to  the  A-  av-f-vv  J  ^ 

reas  of  the  Curves.  *-  :  -  ,  r  ,  r  0  .  aa 

■  - .  ring  the  Curve  whole  Ordinate  is  .  and  Ab- 

Scholium.  '  -  Jicifla  v,  you  will  have  the  Fluent  or  Flowing 

.  .  Quantity 

be  ^  Ut  the.EqUat!on  and 

ons,  (Sc.  hath  been  faid  above:  And  thele  Fluxi-  !ec  v  be=B  F,  v=B  E  ,  ix=B  D,  and  z=?.AB: 
ons  are  as  the  Terms  of  infinitely  converging  Series  L,  ,  ‘ ‘.Lj  ..  .  •  '  ,  • 

Ihus,  luppole  a  Flowing  Ouanrirv  anA  '  Tnen  by  the  Relation  between  v  and  v  or  B  D  and '• 

bv  flowing  it  bernm^  TZ*  »  ,  ’  c|  BE,  the  Relation  between  AB  and  B  E,  wilH?e 

^  ^  *  then  may  it  be  refolv’d  found  as  in  the  Example  above  rafter  which,  by 

into  this  Converging  Series  — »  this  Relation  may  the  Relation  between  AB  and 

2  °0^  BF  be  found,  if  rhe‘ Curve  AE  B  be  fquared. 

In  which  Scries  the  Equations  as  involve  three  unknown 

r?i/%.  •  r\  .  Quantities  mdy  fomerimes  be  reduced  to  iuch  as 

e  ,  A  «  Quantity  it  felf  -  the;  involve  only  two  Unknown  Quantities;  in  which 

1-  cond  »ez  fliall  be  the  firft  Increment  or  the  firft!  Cafes  the  Tiuencs  will  be  found  from  the'Fhixicins, 

as 


Q U  A 


Q^U  A 


as  above.  Let  there  be  this  Equation  a — bx'"^=- 
cxy*y+dy™yy.  Suppofe  y*y^*u,  and  it  will  (land 
a—*bxmexv -|- dvv.  This  Equation,  by  fqilaring 
the  Curve  whole  AbfeifTa  is  a- and  Ordinate  vt 

^ .  .  -p  •  •»  •  • 

gives  the  Area  v  •  and  the  other  Equation  y*y~v, 
by  working  backward  to  the  Fluents ,  will  give 

—;— >*  +  1e=v  :  whence  the  Fluent  y  is  found,  and 

m  d-1 

from  hence,  and  even  in  fuch  Equations  as  involve 
Three  unknown  Quantities  and  which  cannot  be  re¬ 
duced  toothers  which  involve  but  two,  the  Fluents 
may  fometimesbe  found  by  the  Quadrature  of  Curves. 

Let  there  be  this  Equation  axmjrbxp—rcxr  lf  T 

sexryys  l -  fyy1 :  and  let  a=  i .  Then  will  the  latter  part 

rexr~ lys -f  sexryys~ 1  — fyy*  by  finding  the  Fluenrs  in 

f  '  , 

the  Inverfe  Method,  will  become  exrys — JjTxf  +  1 ; 
which  therefore  is  3s  the  Area  of  a  Curve  whofe 

AbfeifTa  is  x  and  its  Ordinate  axm-\-bx* \py  and 
from  thence  the  Fluent  y  will  be  given. 

Let  there  be  an  Equation,  x  x  axm  -f 

dp--  then  the  Fluent,  whofe  Fluxion  is  ax 
VfjrPf  i 

axm-\-bxp  fhall  be  as  the  Area  of  a  Curve  whofe 
AblcifTa  is  x  and  its  Ordinate  axm-\-bxyP:  Alfo 

*  f  *  -  O 

the  Fluent,  whofe  Fluxion  is  f  Ihall  be  as 

Ve±  fyn 

the  Area  of  a  Curve  whofe  AbfeifTa  is  y ,  and  its 

Jyyn-1 

Oi*dinate  ;  that  is  (in  Cafe  i.  by  Form  4. 

in  Table  1.)  as  the  Area  -^j-i/effyn.  Let  there¬ 
fore  ^s/effy*  be  equal  to  the  Area  of  a  Curve 

whole  AbfdfTa  is  a  and  Ordinate  axmf-bx\P,  and 
you  will  have  the  Fluent  y. 

And  obferve,  ^that  every  Fluent  which  is  col¬ 
lected  from  the  Firft  Fluxion  may  be  increaled  or 


determinandi.  Lond.  1685,  40  And  his  Additions 
to  it,  in  Philof  Tranl.  N.  235. 

See  alfo  his  T rattatus  Mathematicus  de  Flyura- 
rum  Curvilincarum  Quadraturis  &  Locis  Geometricis „ 
Lond.  1693,4*. 

Vera  Circuli  &  Hyperbola  Quadratura  in  propria 
fua  Proportionis  fpecie  inventa  O’  demonfrata ,  per 
Jac.  Gregory ,  Patavii ,  4  . 

Le  Grand  &  Fameux  Probleme  de  la  Quadra¬ 
ture  du  Circle  refolu  Geometriqucmcnt  par  le  Circle 
&  la  Ligne  Droite.  per  M.  Mallement  de  Mejfange. 
Paris,  1686.  12  mo.  See  Phil.  Hr  an  fusion.  N.  185. 
where  this  Book  is  refuted  by  Cluverius.  M.D, 
R.  S.  S. 

De  Quadratura  Cl  rculi ,  &c.  per  T.  Hobbs.  This 
Book  Dr  .Wallis  hath  twice  refuted. 

In  Philof.  Collett.  N.  7.  you  have  Mr.  Leibnitf  s 
Method  for  the  Quadrature  of  the  Circle. 

In  Philof.  Tranf  Mi 96.  you  Will  find  Dr.  Wallis's 
Quadrature  of  the  Tejludo  veliformis.  And  ih  N.  207; 
the  fame  thing  is  folved  by  Dr.  Gregory.  Mr.  Cafwcll 
Aftr.  Profejf,  of  Oxford  alfo  in  Philof.  Tranf.  N.  2 1 7. 
gives  a  Quadrature  of  a  Portion  of  the  Epicycloid; 
and  after  this,  in  the  next  T ranfattion,  M.r.Halley9 
Savilian  ProfefTor  of  Geometry  in  Oxon ,  advances 
a  general  Propofition  for  meafuring  all  Cycloids 
and  Epicycloids;  which  is  this,  That  the  Area  of 
any  Cycloid  or  Epicycloid  whether  Primary ,  Contract¬ 
ed  or  Prolate ,  is  to  the  Area  of  the  generating  Circle 
and  the  Areas  oj  the  Parts  generated  m  the  forma¬ 
tion  of  thofe  Curves ,  are  to  the  Areas  of  the  Segment 
of  that  generating  Circle  ;  as  the  Summ  of  the  double 
Velocity  of  the  Centre ,  and  of  the  Velocity  of  the 
Motus  Circularis,  is  to  the  Velocity  of  that  Motus 
Gircularis. 

In  Philof.  Tranf att.  N.  245.  Mr.  Craig  gives  us 
the  Quadrature  of  the  Logarithmick  Curve. 

In  the  Memoires  de  L  Academie  des  Sciences , 
there  is  fin  the  Year  1699,)  a  Quadrature  of  the 
Infinity  of  Segments,  Sectors  and  other  Spaces  i.h 
the  Vulgar  Cycloid  by  Mr.  Bernoulli ,  ProfefTor  of 
Math,  at  Groningen. 

In  the  Att.Erud.  Lipfics  for  Ottob.  1683,  you 
have  a  Method  by  Mr.  Tfchirnhaufe,  of  determi- 

,  _  hing  either  the  Quadrature  of  any  Geometrical  Fi- 

diminifhed  by  any  Quantity  that  is  not  a  Fluent :  gures,  or  the  ImpofTibility  of  the  fame.  And  in 

'  •'  May ,  1684,  h?  jublifhedin  the  fame  Att  a  another 

Paper  concerning  the  Quadrature  of  Curvilinear 


That  which  arifes  from  a  Second  Fluxion  may  be 
augmented  or  leflened  by  any  Quantity  that  hath 
no  Second  Fluxion  :  That  which  arifes  from  a 
'Third  Fluxion  may  be  encreafed  or  diminifhed  by 
any  Quantity  having  no  Third  Fluxion ;  and  fo  on 
infinitely.  .....  : 

After  the  Fluents  are  obtained  from  the  Fluxi¬ 
ons,  if  there  be  any  doubt  about  the  Truth  of  the 
Conclufion,  the  Fluxions  of  the  Fluents  found, 
may  be  again  gained,  and  compared  with  the 
Fluxions  at  fir  ft  propofed  ;*  for  if  they  then  come 
out  equal  to  thofe,  you  may  fuppofe  the  Conclufion 
right ;  but  if  they  are  not  thus  equal,  the  Fluents 
muft  be  corre&ed  till  they  come  out  fo.  For  both 
the  Fluent  may  be  affumed  at  pleafure,  and  that 
afTumption  may  be  corre&ed  by  putting  the  Fluxi- 
on  of ‘the  Fluent  fo  affumed  equal  to  the  Fluxion 
propofed,  and  then  comparing  the  Flomologous 
Terms  among  themfelves. 

. 

In  Phil.  Tranf  252.^.708.  You  have  a  Method 
for  the  Quadrature  of  Figures,  Geometrically  irra¬ 
tional-  by  Mr.  J.  Craig . 

See  alfo,  the  fame  Aurhor’s  Methodus  Figurarum 
Lineis  rettis  &  Curvis  comprehenfarum  Quadratures 

Voh  II. 


Figures. 

In  Phil.  Tranf  N.  284,  there  is  a  Specimen 
of  a  general  Method  for  determining  the  Quadra¬ 
tures  of  Figures,  by  Mr.  J.  Craig. 

And  in  N.  278.  one  of  Mr.  de  Moivre  for  the 
fquaring  of  fome\inds  of  Curves,  or  reducing  them 
to  more  fimple  ones.  Thu?,  Let  A  be  the  Area  of 
a  uive  whole  Abfcijfa  is  a,  and  its  Ordinate  Ap¬ 
plicate  x™fdx—xx.  Let  B  be  the  Area  of  a 
Curve  whofe  AblcifTa  is  the  fame  as  that  of  the 

Qrmer,  but  its  Ordinate  a^«v^a— xx  :  Let 


V dx — xx=y,  then  (hall 

■3 


into 


2m — 1  .  2m- 

into 


2/77 -J-2 


2  m 


A  be  =dnB  into  ffif 
2m  — <, 

lilt0  2 m - ;  into,  &C.  =  P, 


A- 

f  dl  ■ 

|-W 


Xm~iy 

dd. 


— — Q  j 


..  ,  2  m — 1 
—  into  ~ —  into 

tn  2//7-F4  2/774-2- 


2W-J--I 

i'»+ilnI0s+;^^=' 


I;.  •  2 tn - I 

into  . — ■-  into — ,  -  into 
2/w-|-4  2m- {-2 

5  b 


xm-jy 

,  2/77-3 


So 


2  m 


=»T,8cc; 

j»  »  •  .  -i 

Where 


Q^U  A 


Q^U  A 


Where  obferve, 

s.  That  n  is  fuppofed  to  be  an  Integer  ana  At-* 

flfmatfve  Number.  _  , 

z.  That  the  Quantity  dnB  in  the  Series  defigna. 
by  P  is  to  be  multiplied  into  as  many  of  the  Terms 

as  there  are  Unites  in  «.  #  , 

3.  That  lo  many  following  Senes  defignd  by 
_S,  —  T,  &c.  may  be  taken  as  there 

MX  Unites  in  ».  . 

Which  to  illuftrate  by  an  Example  or  two. 

,  „  •  2W+I  I 

If  b==i,  then  I  fay  J=d"B  into 

And  if  2,  then  A—dnB  into 
'  m  zm- 1*4 

d 


■m- Iv5. 


im —  I  -  . 
into - — *  into 


m-{- 1  2m  T  4 


.  im—z  ...  i 
into  —  — 

2  m  -f  2  m-f-z 

Xm~2y3.  '  _ _ ,  . 

4.  If  y  be  put  equal  to  V  d  x  —  x  x\  Then  A 

will  be  2=  &-R+ S-T,  8cc.  +P. 

* 

Corol.  1 . 

If  m  be  putt  equal  to  any  Term  in  the  following 
Series  -  4,  {,  j,  {,  h  I,  Cfr.  The  Quadrature  of 

the  Curve,  whofe  Ordinate  is  xm\/  dx  —  xx,  or 
xm  \/dx-\-xx,  comes  out  finite  and  is  exhibited  by 
our  Series  ;  which  that  we  may  ftiew  by  an  Ex¬ 
ample  :  Let  the  Area  of  the  Curve,  whofe  Ordi¬ 
nate  is  x—±  xx  be  to  be  inveftigated  : 

Imagine  this  Curve  to  be  compared  with  another, 
whofe  Ordinate  is  *““4  Vdx—xx.  Becaufe  in 
this  Cafe  n  =  1.  Therefore, 


2  m  4-  1  . 
AzxzdnB  into  - —  -f 


[W  —  ,  -—Xm-'y3 :  Butm= 

2m  T  4  m-f-z 

—  *  :  wherefore  i»!-j-i=o;  and  therefore  -4= 

I  w_,  3  _ _ V-l— 

m  -f  2  ^  3  V  xxx 

Here  it  is  obfervable  that  the  Aren ,  thus  found, 
fometimes  falls  fhort  of,  and  fometimes  exceeds 
the  true  Area,  by  a  given  Quantity  :  And  to  know 
ftfch  Defect  or  Exccfs ,  the  Area  thus  found  is  to 
be  fuppofed  encreafed  or  diminifhed  by  a  given 
Quantity  as  q  ;  and  then  fuppofing  xzzzo,  let  the 
Area  fo  increafed  or  diminifhed,  be  fuppofed 
equal  to  Nothing  ;  and  fo  in  the  prefent  Cafe  q 

will  be  found  equal  to  ~  d\d  dz  And  therefore? 

—  2y3 

A  —  4  d  -%/  d  —  * 

’  V  3V  x3' 

- 

Corol .  2. 

If  ra  be  fuppofed  equal  to  any  Term  m  the  fol¬ 
lowing  Series ,  3,  4,  6,  7,  &c .  The  Quadrature  of 

the  Curve,  whole  Ordinate  is  x-n  </dx—xx;  or 

x~n  s/dx-^xx,  becomes  finite  ;  and  will  be  exhi¬ 
bited  by  our  Scries.  Thus  for  inftance  ;  let_th_e 

Aren  of  a  Curve,  whofe  Ordin.  is  x -J  \fdx—xx, 
be  fought. 

Imagine  it  to  be  compared  with  the  Area  of  a 
Circle,  which  call  A.  Then  (hall  m=o,  n— 3  ; 
and  confequently  Ax=.P  —  —  s :  But  fince 

the  Quantity  2m,  in  the  Denominator  of  the 
third  Term,  by  which  d»B  is  multiplied,  is  infi¬ 
nitely  fmall,  or  rather  nothing  ;  the  Quantity  de¬ 
signed  by  P,  will  be  infinite  ;  and  for  the  fame 
reafon,  the  Quantity  exprefled  by  —S,  is  infinite 


alfo  ;  and  therefore  the  Quantities  A ,  —  — R, 

will  vanifh :  Wherefore  Pr=S  ;  and  the  Equation 

,  ,  ,  2m-f  i  .  2m— 1 

divided  by - —  into  - —  becomes  dnB  m- 

zm-f\  2  m-j-2 

2m— 3  dd  2m—  3 

to  - -  —  x**-3yi :  or  dB  into  — - - 

2  mm  2 

=  ddxm~*  y3 ;  and  putting  o  and  3,  inftead  of 

m  and  n ;  it  will  come  out  thus,  d  B  into  —  \  2= 

yl  r^n  — 1)13 

a;5  ’  3*5 

Coro/.  3. 

If  m  be  fuppofed  equal  to  any  Term  of  the  fol¬ 
lowing  Series  —  2,  — 1,0,  1,  2,  3,  4,  5,  &c.  The 
Quadrature  of  the  Curve  whofe  Ordinate  is 

xm  \/dx—xx  depends  upon  the  Quadrature  of 
the  Circle  :  But  the  Area  of  the  Curve 

whofe  Ordinate  is  xm  \Zdx-j-xx  depends  upon  the 
Quadrature  of  the  Hyperbola*;  and  the  Relation 
of  that  Curve  to  either  the  Circle,  or  Hyperbola 
will  be  exhibited  in  the  Series,  and  in  Finite 
Terms. 

V  ,  /.  j  ■  ;  ! 

Cord.  4. 

If  m  be  explained  by  any  other  Term  different 
from  thofe  above  mentioned :  Then  the  Curve 

whofe  Ordinate  is  xm  \/dx  -f-xx,  can  neither  be 
exadly  fquared,  nor  doth  it  depend  on  either  the 
Circle  or  the  Hyperbola  :  But  yet  it  may  be  redu¬ 
ced  to  a  more  Simple  Curve  by  our  Series, 

Theorem  2. 

,  i  .  '  _  r 

Let  A  be  the  Area  of  a  Curve  whofe  Abfcifla 
xm 

'  -~rr-r  .  And  Let  B  be  the 
a/  xd — xx 

Area  of  a  Curve  whofe  Abfcifla  is  alfo  x  ;  but  its 

X?n~n 

Ordinate  is  -—=  .  Let  V  dx  —  xx-=zy  , 

V  dx— XX 

,  .  1  m  —  1  .  2m  — % 

Then  (hall  As=d*B  into  —  —  mto  — ~ 


is  x ,  and  ordinate 


2m— 5  .  zm— 
into - into 

d  .  zm—t 


— ,&c.  =P.f— ' 
—6  •  L  rn 


zm — 4  2m — 6 

zm—  I  _  r, 

into  -  xm-iy . —  t\; 

zm — 3  .  c 

into -  xm  *y~  — 0. 


— m— »i 
dd 


zm 

zm—  1 


into 


m — 1 
d  d  d 


zm 


zm — 2 
2  m— 3  . 


2  m— s 


2m-*- 1  ;  _  -  ^ 

into  * -  *nto - -  inC0  . 

2  m  zm—2  zm— 4 


m —  3 
xm‘*y  =  T. 

iV.  B.  The  Obfervations  made  above  on  Theo¬ 
rem  1.  will  be  of  Ufe  here  alfo. 

Cord.  I. 

If  m  be  fuppofed  equal  to  any  Term  in  this 
Series  4,  i,  i,  1,  i,  (3c.  Then  the  Quadrature  of 

xm 

the  Curve  whofe  Ordinate  is  wil1  bfi 


±xx 


finite,  and  will  be  exhibited  by  this  Series. 


Corel.  i» 


4 


i  • 


Q U  A 


QUA 


Corol.  2. 

If  n  be  fuppoled  equal  to  any  Term  in  the  fol¬ 
lowing  Series,  i ,  2,  3, 4, 5,  6, 7,  &c.  Every  Curve 

whofe  Ordinate  is 

Vdx+xx 

this  Series,  and  come  out  in  finite  Terms. 


will  be  fquared  by 


Corol.  3. 

If  m  be  equal  to  any  Term  in  this  Series,  o  ,  1, 
2,  3>  4>  5,  f>t  h  &c-  Every  Curve  whole  Ordinate 

is  „  "  -t  depends  upon  the  Quadrature  of  the 


‘Sdx- 


XX 


Circle  :  But  if  the  Ordinate  be  - 


xM 


-,  on  that 


^  dx-j-xx 

of  the  Hyperbola  :  And  if  on  the  Centre  C,  with 
the  Diameter  AB  =  d,  the  Circle  AEB  be  defcri- 
bed  ;  and  AD  be  made  =*,  and  DE  e  reded  at 
Right-angles,  and  CE  drawn  :  Then  will  the  Se- 


dfcor  AEC  divided  by  be  equal  to  the  Area  of 

8 


j  red  exadly,  nor  doth;  it  depend  on  either  the  Crr- 
|  cle  or  the  Hyperbola  ;  but  yet  is  reducible  to  fomc 
more  Simple  Curve. 

Theorem  3. 

If  A  be  the  Area  of  a  Curve,  whofe  Abfciffa  ig 

x,  and  Ordinate  xm  s/  xx  —  xx ;  Let  B  be  the 
Area  of  a  Curve  whofe  Abfcilfa  is  the  fame  x> 

and  its  Ordinate  xm  2n  rr  —  xx ;  and  fuppofe 

i/rr—xx~y.  Then  fhall  A  be  equal  to  r2nB 

3  .  m—  5  .  -  m—j 
into  — r-  into  — —  into  — ^  into  —rrr, 
M+z  m  m-±z  u  4’ 

&c.  x=  P. 

1 


m  -f  2 
r  r 
m 

>*4 


xm-tyi  =  _  g. 

m  —  1 

into  ,  xm-i  yi  =s  —  R. 
m  -J-  2  K 


m  —  z  .  m  —  2 

into  — : — -  into -  —  xm‘Syi  r= 

m  —  z  &  ~t  z  m 

—  S,  &c. 

Corol.  1. 

If  m  be  equal  to  any  Term  of  the  following 
Series  1,  3,  7,  9,  f§c.  The  Quadrature  of  the 

Curve  whofe  Ordinate  is  x*»  \/rr  +  xx  will  come 
Out  finite,  and  be  expreffed  by  the  Theorem. 

Corol,  2. 

IF  n  be  equal  to  any  Term  in  this  Series  2,  ^ 
4>  5,  6,  &c.  The  Curve  whofe  Ordinate  is  x-™ 


V  rr  +  XX  will  be  exadly  fquared  by  this  The¬ 
orem. 

Corol.  3. 


the  Curve  whofe  Ordinate  is - — —  after  the  u  H  mJDC  cxPoun^ed  {T  anY  Term  different  from 

V 4x _ xx  i  tho*e  above  mentioned  •  the  Curve  whofe  Ordi- 

fame  Manner  if  on  the  Centre  C,  and  the  Tranf-  i nate  xmV  rr  +  xx  is  neither  exadly  quadrable 
verfe  Axis  AB  =  d,  an  Equilateral  Hyperbola  be  nor  dependent  on  the  Circle  or  Hyperbola  j  but 
dpfrnlwl .  -ic  an .  i  —  ..  -_j  r.  c  j  yet  is  reducible  to  a  more  Simple  Form. 


defcribed  ;  as  AE :  Let  AD  =x  and  DE  ereded 
Normally,  and  C  E  drawn :  Then  fhall  the  Se- 


Theorem  4. 

-d  be  the  Area  of  a  Curve  whole  Ablcifla  is  x 


xm 


:  Let  B  be  the  Area  of 


d  d 

&or  ACE  divided  by  —  be  equal  to  the  Area  of 
the  Curve  whofe  Ordinate  is 


\/ dx-j-xx 
Corol .  4, 

If  m  be  fuppofed  equal  to  any  Term  not  inclu¬ 
ded  within  the  former  Limits  $  The  Curve  whofe 

Ordinate  fhall  be,  — — ==.  can  neither  be  fqua- 
v  dxX  xx 
VqL  II. 


and  its  Ordinate  _ 

V  rr~xx 

another y  whole  Abfcifla  x  is  the  lame  with  the 

r  .  XM~2n 

former  i  but  its  Ordinate  •  Then  I  fay, 

V  rr — xx 


a  ~  .  m  —  1  .  m 

A  =  r2n  B  into - into 


m 


m 


3  -  m  —  5 

-  into  - - 

z  m  —  4, 


.  m  —  7 

mto  - — l,  &c.  =  P. 

m  —  6 


m 
rr 

m  ~  2 
r  4 


m  — 


m  ~  1 

i  y  =  —  i^. 

--  x™^y—~S. 


into 


m 


into 


m 


m 


I  .  m 
-  into  — 


m  —  1 

into  - —  mto 


m  —  6  m 

xm’7 y  =  —  T,  &c. 


m  Z 

m  —  3  .  m  —  s 
- into  - — 

m  — r  z  m  —  4 


5  O  a 


Col,  i. 


4 


Q  U  A 


au  A 


Corah  I. 

If  m  be  equal  to  any  Term  of  this  Scries  i ,  3, 

xm 

5,7,9,  &c.  the  Curve  whofe  Ordinate  is  -—x==. 

v  rr  +  xx 

will  be  found  by  this  Theorem  in  finite  Terms. 

Carol.  2. 

If n  be  equal  to  anyTerm  in  the  following  Series 
'■f  2, 3, 4,  5,  6,  £?c.  The  Curve  whofe  Ordinate  is 

— ~~~ —  *s  ex3<^Iy  quadrable  by  this  Theorem. 
Vn+xx 

Cor  oh  3. 

If  m  be  equal  to  any  Term  of  this  Series  o,  2, 
4,  6,  S,  10,  &c.  The  Quadrature  of  the  Curve 


whofe  Ordinate  is 


x 


_  depends  upon  the 

v  rr — xx 

Quadrature  of  the  Circle :  For  if  from  the  Cen- 


Corol.  4, 

_  If  m  be  expounded  by  any  other  Term  different 
from  any  of  the  Preceding  ones  j  Then  will  the 

xm 

Curve  whofe  Ordinate  is  -p-.rr== _  be  neither  ex- 

v  rr  q-  xx 

adtly  fquarable,  nor  dependant  on  the  Circle,  or 
Hyperbola  ;  but  yet  is  reducible  to  a  more  Sim¬ 
ple  Form* 

’Theorem.  5. 

*  •  • v  w’  4  r  .  f 

Let  A  be  the  Area  of  a  Curve  whofe  Abfciffa 


xn 


,  and  let  B  be  the 


is  x ,  and  its  Ordinate  , 

a  —  x 

Area  of  another  Curve,  having  rhe  fame  Abfciffa 
x,  and  whofe  Ordinate  is 
Area, 


vTa-n 

9 -  5  Then  fhall  the 

a  —  x 


.  dxr^1  ddXm'2  o  „  , 

A  2=  dnB  — *  —  — - - ,  &c.  And 

m  m  —  i  m  —  2 

xm 

if  the  Ordinate  be  — - —  ;  Then  the  Area, 

Xm  dx ,  ddx**-2  „  _  , 

~|"  - - :,8cc.  -f-  dnB, 


m  m  —  1  '  m  —  2' 
Corollary , 


If  tn  be  equal  to  any  Term  in  the  following  Se~" 
ries  ©,  i ,  2,  3, 4,  5,  6,  The  Quadrature  of  the 


Curve,  whofe  Ordinate  is 


tre  C  a  Circle  be  deferibed  with  the  Ra¬ 

dius  CAx±r\  let  CD  be  taken  equal  to*,  and 
D  E  eredfed  Normally  in  D  ;  join  C  E.  Then  will 
the  Se&or  CAE  divided  by  4  rr,  be  equal  to  the 

Area  of  the  Curve,  whofe  Ordinate  is  -----  -  — « 

V  rr — xx 

And  after  the  fame  manner,  if  to  the  Centre  C, 
and  Semi-Tranfverfe  Axis  CA  an  Equilateral 


d  x 


, depends  upon  the 


Quadrature  of  the  Hyperbola. 


Hyperbola  be  deferibed  as  E  AM;  let  FC  be 
drawn  at  Right-angles  to  AC,  and  equal  *  ;  then 
draw  EE  parallel  to  the  Axis  CA,  till  it  meet  the 
Hyperbola  in  E,  and  join  EC:  I  fay,  the  Hyper- 


T  T 

bolick  Sedtor  ACE  divided  by  — —  is  equal  to  the 


Area  of  the  Curve  whofe  Ordinate  is 


x° 


vV-f-; 


xx' 


For  drawing  D  E,  E  F  at  Right-angles,  let 
E  G  be  taken  equal  to  d  ;  and  let  G  H  be  drawn 
Normal  and  Equal  to  E  F.  Then  between  the 
Afymptotes  D  E,  E  F,  let  an  Hyperbola  be  de¬ 
feribed  paffing  thro*  H ;  and  taking  GK^xxx,  to¬ 
wards  E  in  the  firft  Cafe,  and  towards  F  in  the 
latter,  let  the  Ordinate  K^L  be  drawn :  Then 
(hall  the  Area  HGK^L  divided  by  dd  be  equal 
to  the  Area  of  rhe  Curve,  whofe  Ordinate  is 

—z - .  And  from  hence,  fuppofing  the  Quadra- 

d  -F  x 

ture  of  the  Hyperbola  will,  the  Solid  generated 
by  the  Revolution  of  the  Portion  of  a  CifToid 
round  the  Diameter  of  the  Generating  Circle,  be 

ifi  Fimfp  Tf»rmS 


Their.  6 


au  a 


Theorem  6. 

Let  A  be  the  Area  of  a  Ctirve  whofe  Abfciflfa 


is  x,  and  Ordinate 


X” 


:  Let  B  be  the  Area  of 


rrfxx  3 

another  Cqfve  whofe  AbfcilTa  is  the  fame  x :  Let 

xm-zn  _  ^  .  X™' 1 

rr 


its  Ordin.be  — — .  I  fay  its  Area  A  =  : - ; 

■  J  m  —  i 


rrxm  3  r*xm-  5  __  _ 

+  z - :,&c.  q-  r2nB . 


771  —  3 


7»  —  5 

Corollary . 


If  be  equal  to  any  Term  in  this  Series  o,  a, 
4, 6,  8,  #c.  The  Quadrature  of  the  Curve,  whofe 

Ordinate  is  depends  upon  the  Re&ifica 

tion  of  the  Circular  Arch.  For  if  with  the  Radius 


C  A  r==  r,  and  on  the  Centre  C,  the  Circle  AEG 
be  defcribed :  Let  the  Tangent  C  K  be  ereded 
equal  to  at,  and  join  C  K meeting  the  Periphery  in 
£.  Then  I  fay  that  A  E  divided  by  rr,  fhall  be 
equal  to  the  Area  of  the  Curve  whole  Ordinate  is 

AT9 

-  • 

rr-fxx 

A  General  Corollary  to  all  the  6  Theorems , 


Every  Mechanick  Curve  whofe  Quadrature  de¬ 
pends  on  any  of  the  infinitely  many  Curves,  whofe 
Ordinates  put  on  any  of  the  following  Forms,  vi\. 

xm  _ 

x»>*/dx~\xxi  ^dx^xxi  \/ rr + xx ; 


y17t  VW  <  . 

- -j~z —  - — j - .  may  be  fquared  by 

d+  x>  rr+xx> 

this  Series ;  as  will  fufficiently  appear  from  this 
one  Example. 

Suppofe  the  Cube  of  the  Circular  ArcJh  corre- 
fponding  to  any  Verfed-fine  be  made  the  Ordinate 
of  the  Curve,  whofe  Abfcijfa  (hall  be  that  very 
Verfed-fine :  The  Area  of  the  Curve  is  required  to 

be  inveftigated.  t  . 

Let  the  Abfcifla  be  *,  the  Circular  Arch  v  •  the 


Fluxion  of  the  Area  is  * :  Let  the  Area  be  v*  * 
—  y.  Then  i  +  i  v' v  x  q  =  x where- 


d  x 


fore  q  =  3  v*  vx:  But  v  s£2  zf/dx*xx 


there- 


3  d  xr  x  x 
2  S  dx  -  ux 


X  X 

But  by  Theorem  2.  ~ 

r  ax  -  xx 


Q^U  A 


•  t  " 


a  ^  dx  -  xx 


“  —  y  zz  v  —  y  ;  and  therefore  q  = 


1  v—  i  dv'y ;  and  therefore  q  —  i  d  v*  — 
\d  vx  y  i  Where  we  Can  find  the  Fluent,  whole 


Fluxion  is  \d  vx  y. 
—  r.  Then  d  v* 
And  therefore  r  = 
=  \  ddi)  x  —  s. 
-j-  \  d  d  x  v  — -  3 


Let  this  Quantity  be  \dvx  y 

y  -j-  $dv  vy  —  r  z=ildv'  y 

1  d  v  u  y  1  *  y  d  d  v  »v.  Let  r 

Then  L  d  dv  x  =  1  ddv  x 
•  r  »  . 

;  and  confequ.  s  =  ^  d  d  x  v 


=  =  |  d, 

r^^dx-xx 

wherefore  s  —  \d>v- 
Area  fought  is  a  —  f 


•  ,  *  »  ' 

v  d*  y  ;  by  Theor.  it 

—  A  d*  y  •  and  therefore  the 
d  v'  l  d  v2 y  —  \  d  d  v  x 


+  \  d>  v  d*  y  i 

And  becaufe  of  Solids  generated  by  the  Rota¬ 
tion  of  Curves,  the  Surface  is  generated  the  fame 
way;  the  Longitude  of  Curves,  and  all  their  Cen¬ 
tres  of  Gravity,  do  depend  on  the  Quadratures  of 
Curves :  Thele  will  eafily  be  computed  if  they  de¬ 
pend  oil  the  aforefaid  Curves. 


QUADRUPEDS,  are  perfed:  hairy  Viviparous 
Animals,  having  but  four  Feet.  And  thefe  Ani¬ 
mals  according  to  Mr.  Ray  in  His  Synopfis  Animali - 
um  are  thus  divided. 

Into  fuch  as  are  Hoofed  ( Vngulata  ;  )  or  Claw- 
ed)  or  Digitate  ( Vnguiciilata.  ) 

(1)  The  Hoofed  Animals  with  four  Feet,  are  ei¬ 
ther  Whole  Hoofed  £  Solidipeda,  M  ovbyQKa,  M 6vvy&, 
Solidungula :  As,  The  Horfe,  Afs,  the  Onager  or 
Wild  Afs  :  The  Mule  and  the  Rebra  of  Africa,  or 
the  fine  ftriped  Indian  or  African  Afs,  almoft  like 
a  Mule  in  Form  and  Stature. 

Of  this  Whole  Hoofed  Rind,  Ariftotle  has  obfer- 
ved ;  that  no  one  hath  two  Horns,  ( he  might  have 
faid  any)  no  one  hath  the  Talus  or  Aftragalus  ;  nor 
have  the  Males  any  appearance  of  Breafts. 

(2)  Cloven-footed ;  and  that  either  into  Two  Di- 

vifions  only:  As  the  or  Bifulcate  Kind, 

which  are  again  fubdivided  into  fuch  as  are 

i.  Ruminant,  Mnfi i^oyjx,  i.e.  Such  as  Chew  the 
Cud  i  and  thele  either  have  hollow  and  perpetual 
Horns  as  the  Ox, Sheep, and  Goat  Kfnd :  Or  Decidu¬ 
ous,  as  the  Hart  and  Dear  ifind  j  which  ufually  filed 
their  Horns  annually.  (  See  Ruminant  in  this  Vol.) 

Of  the  Bull  Kfnd,  they  reckoned  thefe:  The 
Common  Bos  ;  of  which  the  Male  is  Taurus,  the 
Female  Vacca :  (i)  The  German  Vrus,  Vrochs  or 
Aurochs,  (TJ  Th eBifon,  (4)  The  Bonafus,  (5)  The 
Bubalus ,  or  Bufalo,  ( 6)  The  Bos  Africanus  of  Bel - 
lonius ;  Obf./.  2.  c.50.  which  he  takes  to  be  the  Bu¬ 
balus  of  the  Ancients. 

Of  the  Sheep  KJnd ;  befides  the  common  Sort ; 
they  reckon,  (2)  The  Arabian  Ovis  Laticauda, 
whofe  Tails  fometimes  are  of  30/.  Weight :  0)The 
Ovis  Strepficeros  Crctica  Bellonii  :  (4)  The  Ovis  A- 
fricana,  with  fiiort  Hairs  inliead  of  Wool.  (5)  The 
Ovis  Guineenfis,  or  Angolenjls  of  Mdrcgravc,  ('Hid. 
Brafil.  L  6,  c.  10.) 

Of  the  Goat  Ifind,  are  befides  the  common  Ca¬ 
pra  domeflica  ;  (2  J  The  Ibex,  or  German  Steinbocl \ 
found  in  the  Tops  of  the  Alps.  ( 3)  The  Rupicapra , 
French, Chamois, Gennan,Goms.  (4)1  he  Gaz^clla  A- 
fricana, or  Anti! ope.  ( 5)  Th eGazella  Indices.  (6)  The' 

GagellM 


au  a 


Q.  U  A 


Gazella  Africantt.  ( j.)  The  Capra  Sylveftris  Africa- 
na  Gnmmii.  ( 8)  The  Capra  Mambrina  or  Syriaca 
of  Gefner.  ("9)  The  Bufelaphus  or  Mofchelaphus  Caii , 
in  Gefner.  (To)  The  Tragelaphus  Caii,  in  Gefner. 
( 1 1 )  The  Tragelaphus  Bellonii. 

Of  the  Hart  or  Deer  find :  Asi  ( 1 )  The  Ccr- 
vus,  ''Ehet^Q  -,  the  Bed  Deer,  (2)  The  Cervus  Platy- 
teros  or  Palmatus  •  the  Fallow  Deer,  (ft)  Alee  or  the 
Elf.  (ft  fwgifer,  the  Rain  Deer.  (ft  The  Axis 
Plinit,  according  to  Bcllor.ius.  (6)  The  Caprea  Pli- 
nii.  (7 )  The  Cuguacu-etc  and  Cuguacu-zapara  of 
Marcgrave.  ($)  The  Caprea  Grocnlandica. 

2.  Of  the  Cloven  footed  Animals  into  .Two  Parts 
only,  and  which  do  not  chew  the  Cud :  There  is 
only  the  Hog  and  Swine  find ;  and  under  this 
Head,  befides  the  common  Swine  ;  they  reckon, 
(l)  The  Wild Boar  or  Swine.  (3)  The  Porous  Gui- 
neenfis  Marcg.avii.  (4)  The  Porous  Indicus,  called 
Babyroujfa.  (5)  The  Tajaca  or  Aper  Mexicanus  Mof- 
chiferus  of  Dr  Tyfon,  called  by  Marcgrave  Tajaca 
Cunigoara  ;  by  others  Quauhtla  Coymalt  and  Quapi- 
z,otl  ;  and  by  Acofta  and  fome  others,  faino.  See 
a  moft  accurate  Defcription  of  this  Animal,  in 
Philof.Tranf  N.  153. 

3.  There  are  fome  Four-footed  Animals  whofe 
Hoot  is  cloven  into  Four  Divifions ;  and  thefe 
feem  to  be  not  f  mi  in  ant  :  As  the  Bjdnoceros,  the 
Hippopotamus ,  the  Tapijerete  of  Brajilc ,  the  Capy- 
Bara  of  Brafile,  the  Animal  Mfchiferum. 

II.  Clawed  or  Digitate  (  Vnguiculata )  Four- 
footed  Anima’s.  Of  this  Kind  there  is  one  Sort 
whofe  Claws  are  not  divided,  or  feparated  but  ad¬ 
hering  one  to  another,  covered  with  one  common 
Skin,  but  with  obtufe  Nails  flicking  out  round 
the  Margin  of  the  Foot ;  as  the  Elephant ,  which  is 
anomalous ,  and  not  clearly  referrable  to  this  Kind, 
or  that  of  Cloven-footed  Quadrupeds. 

(2.)  There  is  another  Species  of  this  Digitate 
Kind  of  Quadrupeds,  which  hath  only  two  Claws , 
as  that  of  Camels  ;  and  tho’  thefe  have  no  Horns, 
they  do  both  Ruminate;  and  have  alfo  the  four 
Stomachs  of  Horned  Ruminant  Animals. 

Of  the  Camel ,or  Dromedary ,  there  are  two  Sorts  ; 
one  having  but  one  Bunch  on  the  Back,  the  other 
two.  To  this  Kind  belongs  the  Peruvian  Glama, 
which  fome  have  reckoned  among  the  Sheep-kind. 
As  alio  the  Pacos ,  the  Ovis  Indica  or  Peruviana  vul- 
go,  much  Iefs  than  the  Glama. 

3.  A  third  Species  of  this  Vnguiculate  Kind  of 
Quadrupeds  includes  fuch  Animals  as  the  Greeks 
called,  Uhftvdvo^a,,  and  ’ Avdpaoroucfpa ;  which 
have  the  Foot  divided  into  many  Claws  with  broad 
Nails  on  them :  As  the  Ape  and  Monkey  Kind.  Of 
thele  fome  have  no  Tails,  and  are  called  Simix 
or  Apes.  Others  have  Tails,  and  are  called  Mon¬ 
keys,  Cercopitheci ;  and  fuch  as  have  either  long  or 
fhort  Tails,  if  they  are  of  a  large  Size,  are  called 
Papiones  ovBaboons.  There  are  great  Numbers  and 
Varieties  of  this  Species  of  Quadrupeds  ;  of  which 
Naturalitls  have  deferibed  thefe,  ( 1 )  The  Ourang , 
Outang,  or  Homo  Sylveftris  oi  Dr.  Tyfon,  deferibed 
by  him  in  a  particular  Difcourfe.  (2 )  The  Guari - 
fa  oi  Brafile,  Ala,  egr avii.  (3)  The  Cagui  of  Bra- 
file,  greater  and  lclTer.  f4)  The  Cay  of  the  fame 
Region  deferibed  by  Leri  us.  (5)  The  Caitaia  of 
the  fame  Country.  (6)  The  Cercopithecus  Ango- 
lenfis  major.  (1)  The  Cercopithecus  Barbatus  Gui - 
neenfis ,  2  or  3  Sorts  of  it.  f8 )  The  Cercopithecus 
non  Barbatus  Clufii  (9)  Cercopithecus  Cluf.  cal¬ 
led  Sagouin  -  and,  if  Apes  and  Monkeys  have  their 
Snouts  very  prominent  like  Dogs,  they  are  called 
Ciyoccphali. 


4.  A  fourth  Species  of  this  Unguiculate  Kind 
of  Quadrupeds  is,  when  though  the  Claws  are 
many,  yet  they  are  not  covered  at  the  Ends  with 
broad  flat. Nails,  like  Monkeys  or  Apes;  but  are 
rather  like  the  Talons  of  Hawks,  &c.  Crooked 
and  Sharp-pointed.  And  thele  in  rcfpedl  of  theip 
Teeth  may  be  divided  into  fuch  as  have  many 
Dentes  Primorcs,  aut  Incifores  ( i.  e.  cutting  Teethy 
in  each  Jaw  ;  of  which  there  are  two  Sorts,  a 
Greater ,  which  either  have  a  fhort  round  Head, 
as  the  Catfind  j  or  a  longifh  Snout  as  the  Dog- 
kind ;  or  a  Lejfer  Sort  ;  having  a  long  i lender  Bo¬ 
dy  with  very  fhort  Legs,  as  the  Weafel  or  Vermin' 
find.  There  are  fome  of  this  Species  of  Quadru¬ 
peds,  which  have  only  Two  large  remarkable  Teeth 
in  each  Jaw ;  and  thefe  are  of  the  Hare  find,  and 
live  only  upon  Herbs,  Grafs,  &c. 

Of  the  Cat-kjnd  of  Quadrupeds  they  reckon  to 
be  (1)  The  Lion,  (2)  The  Tig  re,  (3)  Tho  Parda- 
lis,  whofe  Male  is  Pardus,  Female  Panthera,  the 
Lecpard.  (ft  Ihe  Lupus Cervarius  or  Lynx.  (5)  The 
Catus  Pardus  or  Cat-a-mountam.  ( 6 )  The  common 
Cat.  (7)  The  Bear. 

Of  the  Dog  kind  they  account,  (1)  The  Wolf, 

(2)  Lupus  Aureus  the  Jackyill,  (3)  The  common 
Dog.  Of  which  Kind  they  enumerate;  (1)  The 
Mafiive,  (2}  The  Cards  Venations  Grains  or  Grx- 
cus  -  or  according  to  fome  Scoticus ,  the  Grey-hound. 

(3)  The  Grains  Hybernicus  or  Irifh  Grey-hound. 

(4)  The  Canis  Venaticus  Sagax.  Tndagator ,  Senator 
ferarum,  &.  the  Hound.  (5)  The  Canis  Venaticus 
Hifpanicus  or  aviarius :  The  Spaniel  for  Land  or 
Water.  (6)  The  Vertagus  or  Tumbler.  (7)  The 
Canis  ’Owes?©-,  Domefiicus,  the  Houfe-dog.  (8)  The 
Canis  Me  lit  xus  or  Lap-dog.  (9)  The  Canis  Get  ulus 
or  Iflandicus  ;  the  Shock. :  And  of  ail  thefe  Sorts 
there  are  many  Varieties  of  Mongrels,  and  Hebri- 
dous  Breeds. 

Another  Sort  of  the  Dog-kind  is  (4)  The  Fox. 

(  5)  The  Animal  fibethicum,  the  Civet-Cat,  as ’tis 
corruptly  called ;  but  by  its  Teeth  and  Snout  is 
plainly  of  the  Dog-Tribe.  (6)  The  American  Co¬ 
at  i,  or  Bpckoon  or  fattoon.  (7)  The  T^quiepate. 
(8;  The  Carigueya ,  Maritucaca,  Carigoy,  Bppo^a,  or 
Pojfum.  (9)  The  Taxus,  or  Meles.  The  Badger, 
Grey,  or  Pate  ( in  the  North.  )  (10)  The  Lutra  or 

Otter,  ('ll)  The  Phoca  or  Sea-Calf,  on  Seale.  (12) 
The  Equus  Marinus,  or  Morfe,  or  Sea-Horfe,  mi- 
llaken  by  fome  for  the  Hippopotamus.  The  Dutch 
caii  him  Walras  ;  the  Danes  and  Iflanders,  Bpfma- 
rus.  (13)  Manati  feu  Vacca  Marina ;  the  Sea- 
Cow. 

Of  the  Vermin  or  Weefcl-kjnd  of  Quadrupeds,  is 
firft  The  Muftela  vulgaris  the  Weefel ;  in  Torkjhire, 
Foumartor  Pitcher, (ythip.)  (2J  Viverra  called 

Quel  and  Quirpelc  ;  and  another  Sort  called  Mungo 
and  Mungathia  of  a  Reddifh  Grey.  (3)  The 
fiela,  the  Ermine  or  Stoat,  if  white;  and  the  Mufle- 
la  Syheflris,  the  Ferret.  (4)  Putorius ,  the  Pole-Cat. 

(5)  Martes,  Foyna  (  whence  our  word,  a  Gown  of 
Foins  )  the  Marten  or  Martlet.  (6)  Muftela  fi- 
bcllina,  the  Sable.  ( j)  The  Genet t a.  (8j  The 
Ichneumon  Bellonii. 

Of.  the  Flare  find  of  Quadrupeds,  are  firft 
Lcpus,  the  common  Hare:  (2)  Cuniculus ,  the  Rab¬ 
bit  or  Coney.  ( 3)  The  Tapcti  or  Brafile  Coney,  and 
the  Aperea  of  Brafile.  (4)  The  Hyftrix ,  or  Por¬ 
cupine;  and  the  Hyftrix  Americanus ,  or  Cuanda  of 
Brafile.  ( ft  The  Cajlor,  Fiber ,  or  the  Beaver. 

(6)  The  Sciurus  vuig.  or  Squirrel.  The  Virginian , 
\eylandick. ,  the  Barb  ary,  the  American  Flying  Squir¬ 
rel,  &c. 
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rel,  C^c.  (7)  Mm;  Domefticus,  Major  &  Minor  : 
The  common  ityff  and  Moufc,  Mus  major  Aqua- 
ticus,  the  Water-Rat  3  the  Musk-Rjt.  Mus  A- 
vellanarum  Major  &  Minor.  The  Dormoule  or 
Sleeper,  Mus  Noricus ,  Cricetus ,  Alpinus  Jcu  Mar - 
motta.  (7)  The  Cavia  Cobaya ,  or  Cuniculus  Ame¬ 
ricans  •  the  Guiney-Pig  '  I  he-^g^/  and  of 
Brafile :  The  Mus  Norwcgieus  or  Leming:  The 
Glis  Gefneri  or  the  Bell  :  The  Mus  Indkus,  &c. 

To  thefe  feveral  Kinds  of  Quadrupeds  the  fol¬ 
lowing  Anomalous  ones  mult  alio  be  added  3 

1.  Such  Four-footed  Viviparous  Animals  as  have 
a  longifli  Snout,  with  their  Feet  divided  into  many 
Claws  or  Toes, and  having  Teeth  ;  as  (1)  the  Echi¬ 
nus  Terreflris,  or  common  Urchin  or  Hedge-hog. 
(%)  The  Erinaceus  Indicus  albus.  Cat.  Muf.  Leyden- 

(3)  The  Tatu  or  Armadillo  prima  of  Marcgrave, 

(4)  The  T atucte  of  Brafile  3  or  the  fecond  Species 
of  the  Armadillo,  according  to  Marcgrave.  (5;  T atu 
Apara  3  his  third  Species  of  the  Armadillo.  (6)  Tatu 
Muftelinus ,  Soc.  Reg.  Muf.  The  Weefel-headed 
Armadillo,  {l)  Talpa,  the  Mole,  Want,  or  Mold- 
warp.  (8)  The  Mus  Araneus,  Shrew,  hardy  Shrew, 
Shrew-moufe. 

2.  Quadrupedous  and  Viviparous  Animals  with 
a  longifli  Snout,  having  their  Feet  divided  into 
many  Claws  or  Toes,  but  without  Teeth,  are 

thefe :  7 

(1.)  The  Tam andua -guacu  of  Brafile,  Marcgr. 

Vrfus  Formicarius  Cardani  ;  the  great  Ant-Bear. 
(z)  The  Tamanduais  of  Brafile,  or  Marcgrave  s 
lefler  Ant-Bear. 

3.  Anomalous  Flying  Quadrupeds  with  a  fliorter 
Snout,  with  their  Feet  divided  as  above,  and  are 
the  Bat-kind  or  Flitter-mice  :  Of  which  there  are 
feveral  Sizes,  and  different  Forms. 

4.  There  is  one  very  odd  anomalous  Animal,  J 
which  hath  but  3  Claws  on  each  Foot 3  and  that 
is  the  Afs,  or  Ignavus  of  Marcgrave  3  the  Sloth 
or  Sluggard. 

5.  Viviparous  and  Sanguineous  Quadrupeds 
breathing  with  Lungs,  but  having  only  one  Ven¬ 
tricle  in  their  Heart,  are  Thefe.  (1)  Rana  aquatica, 
thh  Frog,  or  Frcjh.  Bana  Arbor ea  feu  Bpnunculus 
Viridis,  the  fmall  Tree  or  green  Frog.  (2)  Bufo, 
five  Bubeta,  the  Toad.  ( 3)  Teftudo,  theTortoife,  Gr. 

3  of  thefe  there  are  Land  and  Water  ones  5 
and  many  different  Species  in  Foreign  Parts. 

6.  Oviparous  Quadrupeds  with  a  long  Tail, 
ftretcht  out  horizontally  3  are  the  Lizard  JKJnd : 
As  (1)  Lacertus omnium  Maximus 3  The  Crocodile. 
(2)  Cordylus,  five  Caudiverbera ,  Vromafiix  Guccis, 
larger  than  the  green  Lizard.  (3)  lapayaxln 
~Nov<£  Hifpanice.  The  Lacertus  Orbicularis  of  Her- 
nandc%,  Ch.  9.  c;  1 6.  Lacertus  Vulgaris,  the  com¬ 
mon  Eft,  Swifr,  or  Newt.  (4)  Lacertus  Viridis, 
the  green  Lizard.  (5J  Lacertus  Fucet amis  Aldro- 
vand-,  at  Bpme  an<^  Naples  called  Tarantola.  (6) 
Lacertus  Indies  ;  called  Scnembi ,  and  Inguana. 1 
[q)  Lacertus  B^ajilienfis,  called  Tejuguacu  and  Te- 
mapara,  by  Marcgrave.  (8)  The  Taraguira,  A- 
meira,  Taraguico  Ay  cur  aba,  Americima,  Curapopepa, 
Teiunham,  &c.  of  Marcgrave  •  th c  Lacertus  Indi¬ 
es,  8cc.  (9)  Scincus,  feu  Crocodilus  Terrejlris.  (10) 
Seps,  five  Lacerta  Chccidica,  a  Kind  of  footed  Ser¬ 
pent.  ( 1 1 )  Stellio,  the  fwift  or  fpotted  Lizard.  ( 1 2) 
Salamandra  Terfefris,  Salamandra  Aquatica,  the 
Water-Eft.  (13)  Lacerta  volans  Indica.  (14)  Cha¬ 
nnel eo,  the  Charnel  ion. 

QU/ERENS  non  invenit  Plcgium ,  in  the  Law, 
is.  a  Return  made  by  the  Sheriff'  on  a  Writ  dire¬ 


cted  to  him,  with  this  condition  inferred.  Si  A 
fecerit  B  Sccurum  dc  Clamore,  &c.  , 

QUESTA,  was  the  Term  for  an  Indulgence 
or  RemifTion  of  Penance,  expofed  to  Sale  by  the 
Popes  j  who  by  this  notorious  Cheat  got  great 
Su turns  •  "1  he  Retailers  of  thcle  Indulgences,  were 
called  Quajluarii,  and  I  believe  Quajlicnani ,  vid. 
Matt.  TVeji.  in  Anno,  1279. 

QUANTITAS  Acceleratrix  of  any  Visor  Force, 
is  the  Meafure  of  the  Velocity  generated  in  a  gi¬ 
ven  L  ime,  by  that  Force. 

QUANTITY  of  Motion:  Sir  If.  Newton  in  his 
Principiai  fliews  that  this,  which  is  found  by  ta¬ 
king  the  Summ  of  Motions  tending  the  fame  Way, 
or  their  Difference ,  if  they  tend  towards  contrary 
Parts  3  is  not  at  all  changed  by  the  Action  of  Bo¬ 
dies  on  one  another. 

For  Aftion  and  Bg-aclion  are  always  equal  and 
contrary,  by  his  Third  Law  of  Nature  :  And  there¬ 
fore  by  the  Second  Law,  mult  make  Equal  Muta¬ 
tions  in  Motions  towards  contrary  Parts. 

If  therefore  the  Motions  tend  the  fame  Way, 
whatever  is  added  to  the  preceeding  Body,  or  that 
ftruck  forward,  is  fubducted  from  the  following 
Body  ;  fo  that  the  Summ  of  the  Motions  will  be 
the  fame  as  before.  If  the  Bodies  meet  there  will 
be  an  Equal  Subduftion  of  the  Motion  of  either  : 
And  therefore  the  Difference  of  the  Motions  made 
towards  the  contrary  Parts,  will  remain  the  fame. 

As  fuppole  a  Spherical  Body  A,  to  be  thrice  as 
great  as  the  Spherical  one  B  •  and  let  A  have  Two 
Degrees  of  Velocity  any  way, and  let  B  follow  it  in 
the  fame  right  Line  with  Ten  Degrees  of  Velocity : 
So  that  the  Motion  of  A ,  to  that  ol  B,  will  be  as 
Six  (3x2)  to  Ten.  Wherefore  the  Summ  of 
the  Motions  of  both  of  them  will  be  6  -f  1  o,  or 
fixteen  Parts.  Now  after  B  hath  overtaken  A,  and 
ftruck  againft  it,  if  A~  gain  by  the  Stroke  any 
Degree  of  Motion,  as  luppofe  3,4,  or  5  Parts  5  B 
muft  lofe  as  much  :  And  therefore  after  the  Con- 
courfe,  A  will  move  on  accordingly  with  9,  10, 
or  1 1  ;  and  B  will  follow  with  7,  6,  or  5  Parts : 
So  that  the  Summ  of  the  Motions  of  both,  will  be 
ftill  16  as  at  firft  before  the  Concourfe ,  or  Shock. 

But  if  the  Body  A  be  fuppofed  to  gain  by  the 
Stroke  9,  10,  11,  or  12  Parts  of  Motion  3  and 
therefore  to  move  forward  with  15,  16,  17,  or 
1 8  Parts,  after  the  Concourfe  :  Then  will  the  Bo¬ 
dy  B,  by  lofing  juft  fo  many  Degrees  as  A  gains, 
either  move  forward,  with  one  Farr,  having  loft: 
93  or  will  be  perfectly  at  ref ,  lofing  all  its  10 
Degrees  of  Velocity ;  or  laftly  will  move  back¬ 
wards  with  one  or  two- Parts  of  Motion  :  So  much 
being  deducted  out  of  the  1 1,  or  12  Parts  of  the 
Progrefiive  Motion,  or  forwards.  And  thus  the 
Summs  of  the  Motions  the  fame  Way  forward  3  as 
15  -j-  1,  or  1 6  -j-  o.  And  the  Differences  of  the 
Motions  contrary  Ways;  as  17  —  r,  or  1 8  —  2  3 
will  always  be  the  fame,  viz.  r=  1 6  Parts,  as  be¬ 
fore  Concourfe  and  Reflexion.  And  the  Motions 
with  which  Bodies  go  on  after  Reflection  being 
known,  the  Velocity  of  Each  may  be  found;  by 
fuppofing  That  to  be  to  the  Velocity  before  the  Re¬ 
flection  ::  as  the  Motion  afterwards  to  the  Motion 
before.  Thus  in  the  laft  Cafe,  where  the  Body  A, 
had  fix  Parts  of  Motion  before  the  Reflexion,  and 
1 8  afterwards  3  and  the  Velocity  of  two  Parts  be¬ 
fore  the  Reflexion  :  Its  Velocity  after  the  Reflexi¬ 
on  will  be  found  ro  be  Six  3  by  faying,  ay  the 
Motion  of  fix  Parts  before  the  Reflection,  to  That 
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«f  1 8  afterwards: :  So  is  the  VeJocity  of  two  Parts 
before,  to  that  of  Six  afterwards. 

QUARREL,  in  the  Law  is  Quarela,  a  quarcn- 
do  :  And  it  extends  not  only  to  A&ions  perfonal, 
but  alfo  to  mixt ;  and  the  Plaintiff  is  then  cal¬ 
led  Qucerens :  And  in  moft  of  the  Writs  it  is  faid, 
Queer  it  ur :  So  that  if  a  Man  releafe  all  Quarrels , 
( ones  Deed  being  taken  moft  ftrongly  againft 
ones  felf)  it  is  as  beneficial  as  all  A  ft  ions;  for  by 
it  all  Adions  Perfonal  and  Real  are  releafed. 
Cowell’s  lnterp. 

QUARANTINE,  is  a  Benefit  allowed  by  the 
Law  of  England ,  to  the  Widow  of  one  dying  fei- 
zed  of  Land  ;  and  whereby  She  may  challenge  to 
ftay  in  his  Capital  Meffuage,  or  Chief  Manfion- 
Houfe  ( fo  it  be  not  a  Caftle  )  for  40  Days  after 
his  Deceafe;  and  if  She  be  molefted  by  the  Heir 
at  Law,  or  any  other  ;  She  may  claim  a  Writ  JDe 
Quarentina  habenda. 

QUARENTINE  alfo  fignifies  a  Furlong,  from 
the  French  Quarente ,  Forty  :  Becaufe  ’tis  a  Quan¬ 
tity  of  Land  containing  40  Perches.  ’Tis  ufed 
alfo  for  that  Space  of  forty  Days,  wherein  any 
Perfon  coming  from  Foreign  Parts,  and  infeded 
with  the  Plague,  is  not  permitted  to  Land,  or 
come  on  Shore,  till  that  Term  is  expired. 

QJJ  ARTER-Sejjions,  is  a  Court  held  by  the 
Juftices  of  Peace  in  every  County,  once  in  every 
Quarter  of  the  Year.  How  far  the  Jurifdidion 
thereof  extends  :  See  Lamb.  Eirin.  Lib.  4.  and 
Smith  de  Republ.  Anglic.  Lib.  2.  c.  19.  The  Hold¬ 
ing  thefe  Seftions  was  firft  Ordained  by  the  Sta¬ 
tute  of  25  Ed.  III.  Statut.  1.  c.  18. 

QUARTER -Wheeling,  in  the  Military  Art,  is 
turning  the  Front  of  a  Body  of  Men  round  where 
the  Flank  was.  If  it  be  done  to  the  Right,  the 
Man  in  the  Right-angle  keeps  his  Ground,  and 
faces  about  while  the  Reft  wheel. 

QUARTER-ZT/W,  at  Sea,  is  fuch  a  Wind  as 
comes  in  abaft  the  Main-maft  Shrouds,  even  with 
.the  Quarter  of  the  Ship. 

QUARTERS,  (in  Archiredure)  are  thofe  flight 
upright  Pieces  of  Timber  which  are  placed  be¬ 
tween  the  Punchions  and  Pofts,  they  are  ufed  to 
Lath  upon. 

QUASI-  Modo  Sunday,  is  that  called  Low -Sunday, 
or  the  Next  after  Eaftcr ;  fo  called  from  the  firft 
Words  of  the  Introit,  or  Hymn,  for  Mafs  on  that 
Day  ;  it  occurs  often  in  the  Date  of  Old  Records 
— Chart  a  Gilbert  i  Prioris  de  EynfhamPriori  de  Sber- 
burn  dat.  Pofridie  Fefti  Quaji-Modo  Geniti  :  And 
this  Solemn  Time  is  in  fome  Old  Deeds  exprefied 
only  thus,  Q  M.  G.  by  the  Initial  Letters  of 
the  Words,  Quafi  Mode  Geniti. 

QUEEN-GWd,  Aurum  Regime,  is  a  Royal  Re¬ 
venue  belonging  to  every  Queen  of  England,  du¬ 
ring  her  Marriage  to  the  King,  both  by  Law,  Cu- 
ftom  and  Prefcription ;  and  payable  by  divers 
Perlons  in  England  and  Ireland  ( on  divers  Grants 
from  the  Crown  )  by  way  of  Fine  or  Oblation, 
amounting  to  Ten  Marks  or  upwards,  vi%.  one  full 
Tenth-part  above  the  Entire  Fine  ;  as  Ten  Pounds 
on  every  Hundred  Pound  Fine,  on  Pardons,  Con- 
trads  and  Agreements :  This  becomes  a  Real 
Debt  to  the  Queen  Confort  by  the  Name  of  Au¬ 
rum  Regince. 

\QUlCK-S//wr :  The  Way  and  Manner  how 
this  ftrangely  Fluid  Mineral  is  gained  ;  you  have  a 
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good  Account  of  by  Dv.Fcpc'm  FHLTran/N.  Thus: 
It  is  found  in  the  Mines  of  Friuli,  a  Territory  te- 
Icrging  to  the  Venetians,  hbcut  a  Lays  Journey 
and  a  half  from  Gtritia  Northwards;  and  at  a 
, Place  called  Jdria,  fitvated  cn  a  Valley  cf  the 
Julian  Alps,  They  have  been  for  i<fo  Years  fub- 
jed  to  the  Emperour,  and  all  the  People  fpeak 
Sclavcnian.  In  going  thither  wc  traveli’d  feveral 
Hours  thro  feme  cf  the  fine  ft  Wccds  I  everfaw  ; 
lull  of  Firs,  Oaks,  and  Beeches  of  an  Extraordina¬ 
ry  Thicknels,  Straftncfs  and  Height.  The  Town, 
like  others  in  the  Alps ,  is  built  all  of  Weed  but  the 
Church  ;  and  cne  Hcufe,  in  vhich  the  OverTeer 
of  thefe  Mines  lived.  The  Valley  and  the  Moun¬ 
tains  too,  cut  of  wffiich  the  Mercury  was  dug, 
were  of  a  pleafant  Verdure,  which  they  attributed 
to  the  Moifture  of  the  Mercury.  The  beft  and 
greateft  of  their  Mines  we  went  into  ;  is  dedica¬ 
ted  to  St.  Barbara  ;  as  the  other  Mines  are  to  other 
Saints. 

At  the  Beginning  of  the  Entrance,  the  Way  was 
not  difficult,  nor  the  Defcent  great;  but  in  many 
Places  you  cannot  ftand  upright;  this  way  of  go¬ 
ing  down  holds  not  long,  before  you  defeend  by 
Perpendicular-Ladders  i  all  the  way  down,  and 
the  Bottom,  where  there  are  feveral  Lanes  cut  out 
in  the  Mountains,  is  lined  and  propt  with  feveral 
great  Pieces  of  Firr-Trees  as  thick  as  they  can  be 
let :  They  dig  the  Mineral  with  Pick- Axes,  fol¬ 
lowing  the  Veins :  ’Tis  for  the  moft  part  hard  a-s 
a  Stone,  but  more  weighty;  of  a  Liver-Colour, 
or  that  of  CrccusMetallorum.Therc  is  alio  fome  Loft 
Earth  in  which  you  plainly  fee  the  Mercury  in  lit¬ 
tle  Particles.  Befides  this,  there  are  often  found 
in  the  Mines  round  Stones  like  Flints,  of  feveral 
Bignefles ;  very  like  thofe  Balls  of  Hair,  which  I 
have  feen  in  England  taken  out  of  the  Stomachs  of 
Oxen.  There  are  alfo  feveral  Marchafires,  and 
Stones,  which  feem  to  have  Specks  of  Gold  in 
them ;  but  on  trial  they  fay,  they  can  find  none. 
Some  of  thefe  Stones  are  very  ponderous,  and  well 
impregnated  with  Mercury  :  But  others  are  light 
having  little  or  none  in  them. 

The  manner  of  getting  the  Mercury  is  this : 
They  take  of  the  Earth,  brought  up  in  Buckets, 
and  put  it  into  a  Sieve ,  whofe  bottom  is  made  of 
Wires  at  fo  great  a  Diftance,  that  you  may  put 
your  Finger  between  them  ;  ’tis  carried  to  a  fiream 
of  Running  Water,  and  wafhed  as  long  as  any 
thing  will  pal's  through  the  Sieve.  That  Earth 
which  pafleth  not,  is  laid  afide  upon  an  Heap  ; 
that  wThich  pafleth,  is  relerved  in  a  Hole,  and  is  ta¬ 
ken  up  again,  and  put  into  a  fecond  Sieve ;  and  fo 
on  to  about  1  o  or  12  Sieves  proportionably  lefs.  It 
often  happens  in  the  Firfi  Hole,  that  there  is  Mer¬ 
cury  at  the  bottom  ;  but  towards  the  farther  End, 
where  the  Intervals  of  the  Wire  are  left,  it’s  found 
in  very  great  Proportion.  The  Wafte  Water  isfo 
much  impregnated  with  Mercury ,  that  it  cureth 
Itches  and  -  other  fordid  Ulcers.  T  he  Earth  laid  a- 
fide,  is  Pounded,  and  the  fame  Operation  repeated. 
The  fine  fmall  Earth,  that  remains  alter  this,  and 
out  of  which  they  can  wafo  no  more  Mercury,  is 
put  into  Iron  Retorts,  and  the  Fire  forces  the  Mer¬ 
cury  into  the  Receivers  :  The  Officer  unluted  feve¬ 
ral  of  them ;  and  I  obferved  in  all  that  he  firft 
poured  out  P  erf  eft  Mercury ,  and  after  that  came  a 
Blacky  Dufl,  which  being  Wetted  with  Water,  dif- 
covered  it  felf  to  be  Mercury,  as  the  other  was. 
They  take  the  Caput  Mortuum  and  Pound  it,  and 
Renew  the  Operation.  There  are  16  Furnaces  for 
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this  Ufe,  each  of  them  carrying  24  Retorts  j  in  all 
384  Retorts. 

All  the  Mercury  got  without  the  ufe  of  Fire, 
whether  by  Wafhing  or  found  in  the  Mines  (  for 
in  the  Digging  fome,  the  Particles  get  together, 
fo  that  in  fome  places  you  might  take  up  two  or 
three  Spoonfuls  of  pure  Mercury)  is  called  by  them 
Virgin  Mercury ,  and  efteemed  above  the  reft.  The 
Officer  told  me,  that  making  an  Amalgam*,  of  Gold 
and  Virgin  Mercury ,  and  putting  it  to  the  Fire,  that 
Mercury  would  carry  away  all  the  Gold  with  it, 
which  Common  Mercury  would  not  do. 

The  Engines  for  drawing  the  Water,  are  all  mo¬ 
ved  by  Water,  brought  thither  in  no  Chargeable 
AqueduEl  from  a  Mountain  3  Miles  diftant.  The 
Water  Fumpt  from  the  bottom  of  the  Mme,  by  52 
Pumps,  26  on  a  fide,  is  contrived  to  Move  other 
Wheels,  forfeveral  other  Purpofes. 

The  Labourers  (  being  280  always  Employed ) 
work  for  a  Julio  a  Day,  which  is  not  above  6  or 
7  pence,  and  Endure  not  Jong  :  For  although 
None  ftay  under-ground  above  6  Hours  ;  all  of 
them  ip  time  (  fome  lately  fome  fooner )  become 


Paralytic k,  and  Die  Hcftic\.  Wc  law  a  Man  who 
had  not  been  in  the  Mines  for  above  half  a  Tear 
before,  lo  full  of  Mercury ,  that  putting  a  piece  of 
Brafs  in  his  Mouth ,  or  rubbing  it  in  his  Fingers, 
it  immediately  became  as  White,  as  it  he  had 
rubbed  Mercury  upon  it.  Thole  alio  that  Work 
upon  the  Back- fide  of  LcchJng-GlajJ'es ,  are  very 
Subject  to  the  Pa ffey. 

They  convey  their  Wood  thus.  About  4  Miles 
from  the  Mines,  on  the  fides  of  T  wo  Mountains, 
they  cut  down  the  Trees,  and  draw  them  into  the 
Interjacent  Valley.  Higher  up  in  the  lame  Val¬ 
ley  they  make  a  Lector  Dam  ;  when  the  Water 
is  ready  to  run-over  it,  they  open  the  Flood-Gates^ 
and  the  Water  carries  all  the  Trees  impetuoufly 
to  Idria,  where  the  Bridge  is  built  very  ftrong,  and 
at  very  Oblique  Angles  to  the  ftream,  on  purpoie 
to  flop  them,  and  throw  them  on  fhore  near  the 
Mines. 

Thofe  Mines  heretofore  Ccft  the  Emperour 
700  00  or  800.00  Fiorens  Yearly  ;  but  now  they 
Coft  him  not  above  28000.  They  produced 
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2.  The  Town  of  Idria  in  the  County  of  Goritia 
and  Province  of  Friuli i  is  feated  low,  and  En- 
compafled  with  Hills  on  all  fides.  A  River  of 
the  fame  Name  runs  by  it,  and  proves  fuffici- 
ent  upon  plentiful  Rains  to  convey  down  the 
Fin-Trees  and  other  Wood  required  in  the  Ser¬ 
vice  of  the  Mines :  And  to  this  End  there  is  an 
Handfome  Work  of  Piles  made  floaping  athwart 
the  River  (  after  the  fame  manner  as  I  obferved 
in  Newfol  in  Upper  Hungary ,  crofs  the  River  Gran ) 
to  flop  the  Trees. 

The  Entrance  into  thefe  Mines  is  not  High,  or 
upon  an  Hill,  but  in  that  Town  it  felf.  The 
deepeft  part  of  the  Mine  from  the  Entrance,  is  be¬ 
tween  120  and  130  Fathoms. 

'  Th 0  Virgin  Quicksilver,  which  they  calljung- 
fravo,  is  that  which  difcovers  it  felf  without  the 
help  of  Fire.  Sometimes  iris  plainly  feen  in  the 
Orff,  or  falls  down  in  Drops,  and  fometimes  Streams 
out  in  good  quantity  ;  as  about  Seven  Tears  ago 
it  ran  out  of  the  Earth  at  firft  in  a  Stream  as  (mail 
as  a  Thread,  and  afterwards  as  big  as  a  Pack¬ 
thread,  but  ceafed  in  3  or  4  Days.  That  alfo  is 
accounted  Virgin  Quick  Silver,  which  is  feparated 
only  by  Water. 

Plain  dguickrfilve*  rhey  obtain  by  Fire  out  of  the 
Ore,  or  out  of  the  Cinnabar  of  Mercury,  which 
they  dig  out  of  this  Mine.  The  Ore  of  this  Mine 
is  of  a  jDarl^  Colour ,  mixed  with  Red. 

The  Quicl^-filver  Ore  of  this  Mine  ordinarily 
contains  Half,  and  lometimes  f  of  Quickcfher. 

I  went  into  the  Mine  by  the  Pit  cf  St  Agatha, 
and  came  up  again  by  that  of  St,  Barbara,  Defen¬ 
ding  and  Afcending  by  Ladders.  I  Afcended  at 
one  of  639  Staves,  or  89  Fathoms.  It  has  been 
wrought  100  Tears,  about  the  fame  fpace  of  time  ! 
;  Vol.  II.  -  wi 
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with  Newfol Mine,  but  comes  much  fiiort  in  time  of 
the  Silver  Mine  a  tSchemnit^-,  and  much  fhorter  yet 
of  the  notable  Lead  Mines  in  Upper  Car  inthia. 

In  a  Laborato.y,  where  the  Quick-fiver  is  fepa¬ 
rated  by  Fire,  1  law  an  Heap  of  i  Coco  Retorts 
of  Iron  1  every  one  of  which  colls  a  Cicwn  at  the 
Belt  Hand  from  the  Inn  Furnaces  in  Carinthia . 
There  are  800  Retorts ,  and  as  many  Recipients } 
Employed  together,  in  drawing  over  the  Quick r 
fiver  in  16  Furnaces  5  50  in  each  Furnace,  25  of 
a  fidej  12  above,  and  13  below  of  each  fide. 

June  12.  1669,  when  I  was  there,  they  carried 
out  40  Saumcs  of  Quick: fiver  into  Foreign  Parts, 
each  Sav.me  containing  315  pound  Weight,  to  the 
value  of  40 00.  Ducats  of  Geld.  Some  of  it  is  fent 
as  far  as  Crcmnit ^  in  Hungary,  for  the  Ufe  of  the 
Gold  Mines  :  And  very  much  carried  away  South¬ 
ward  5  for  they  are  not  far  from  the  Sent i us,  or 
Lyfon\o,  aconfiderable  River,  which  runs  into  the 
Gulf  of  Tricfle  in  the  Adriaticl^Sea. 

In  the  Cattle,  I  faw  3000  Saumes  of  Quick- 
fiver  together  in  Barrels,  the  Quick-fiber  being 
firft  made  up  in  Double  Leather:  And  in  another 
Houfe  as  much  Ore  as  can  be  Difkilied  in  2  Tears , 
except  they  have  great  Plenty  of  Rain  to  bring 
down  the  Wood. 

The  Country  is  well  ftored  with  (lately  Firs 3 
Larches,  Pines,  Pinafers ,  Picea’s,  and  that  Nobly 
Crifped  and  well  Grain  d  kind  of  Acer,  whereof 
Viols  and  Violins  are  made  :  \\  hereof  there  is 
afto  Plenty  in  the  Country  of  Salt^burg  and  Car - 
niola. 

Travelling  fometimes  in  the  Night,  we  had 
continually  about  us  a  great  number  of  large 
Glow-worms,  which  put  into  Papers,  gave  a  dimm 
Light  like  Candles  in  Lanthorns 3  and  the  Air  alfo 
5  P  wag 
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w'as  full  of  Flaming  Flies ,  affording  (ome  delight 
unto  us. 

The  way  to  this  Place  from  Croatia  I  found 
difficult ;  and  coming  from  it  to  Aidofchini  and 
Croatia,  I  palled  over  Swartgenburg,  or  the  Blacky 
Mountain,  from  whence  I  defceoded  i  o  Miles  in  a 
Rocky  Country,  and  far  more  Stony  than  the 
Craw,  or  Campus  lapidefus,  in  Provence. 

In  the  Valley  of  Fancy,  which  runs  between 
the  Mountains  of  Turin,  grows  a  Plant  like 
the  Doronicum,  ( lo  alfo  called  by  the  Inhabitants 
and  Botanifls, )  near  the  Boots  whereof  you  may 
find  Pure  Quicksfilvcr,  running  in  fmall  Grains  like 
Pearls ;  the  Juice  of  which  Plant  being  expreffed, 
and  expofed  to  the  Air  of  a  Clear  Night,  there 
will  be  found  as  much  Mercury ,  as  there  is  loft  of 
Juice. 

QUIETUS,  was  formerly  a  Writ  of  Difcharge 
granted  to  thole  Barons  and  Knights,  who  perfo- 
nally  attended  the  King  in  his  Wars,  or  any  Fo¬ 
reign  -Expedition  ;  by  which  they  were  exempted 
from  the  Claim  of  Scutage ,  or  a  Tax  on  every 
Knights  Fee 

QUIN  QUAG  ESI  MA  ;  See  Quadragefima. 

QUINTAL,  or  Quintan,  was  an  Old  Sportive 
Exercife,  pra&ifed  ufually  at  Weddings,  and  was 
either  fo  dangerous  or  ludicrous  as  to  be  forbid 
.  often  by  Ecclefiaftical  Authority  ;  The  manner  of 
it  was  thus :  A  Poft  was  eredled  perpendicularly 
in  the  Ground,  on  the  Top  of  which  was  a  (len¬ 
der  Beam  turning  round  on  a  Spindle  :  At  one  of 
whofeEnds  was  a  Stoap,  or  flat  Board;  and  at  the 
other  a  Bag  of  Sand  or  Dirt.  And  the  Sport  was 
with  a  long  Staff  or  wooden  Launce  to  ride  a 
Tilt  at  the  Board,  and  to  be  either  fo  skilful  or 
lucky  to  efcape  the  Blow  which  the  Sand  Bagg 
would  be  likely  to  give  the  Runner  at  this  Quin¬ 
tan,  by  the  turning  round  of  the  Beam.  This 
feems  to  have  been  the  fame  with  that  Sport  called 
Arietum  Lcvatio,  which  is  frequently  prohibited 
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Q  ACHAT,  Bachetum,  from  the  French  Bycheter, 
^  to  redeem,  was  formerly  ufed  for  the  fame  as 
Theft. boote,  viz.  the  Compenfation  or  Redemption 
of  a  Thief,  Skene  de  verb,  fignif 

RADECHENISTORS  in  Dooms-day-book,  is 
ufed  for  Liberia  Homines  ;  and  Spelman  thinks  it  to 
be  what  Bracha  calls  Byde-knigbt  s. 

RADIAL  are  Curves  of  the  Spiral-kind, 

whofe  Ordinates,  if  they  may  be  fo  called,  do  all 
terminate  in  the  Centre  of  the  including  Circle, 
and  appear  like  lo  many  Bydii  or  Semi-diameters 
of  that  including  Circle.  See  Spiral. 

R  ADMAN  is  a  word  often  ufed  in  Dooms-day, 
and  feems  to  be  the  lame  with  Byde~kjii^ht  or  Byd- 
knight.  Others  think  it  comes  from  Bead ,  Counfel, 
and  then  Bead  man,  is  a  Counfellor. 

RAFTERS,  in  any  Building,  are  thofe  Pieces 
of  Timber,  which  ftand  by  pairs  upon  the  Bpafon, 
meet  in  an  Angle  at  the  Top,  and  help  to  compofe 
the  Roof  of  a  Building:  They  fliould  not  ftand 
farther  than  12  Inches  from  one  another. 
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in  our  Old  Synods  and  Epifcopal  Conftitations. 
JQennct  Par.  Antiquities.  .  .  ; 

QUINTAL,  alfo  was  formerly  ufed  for  a 
Weight  of  Lead,  Iron  and  common  Metals,  of 
ufually  an  Hundred  Pounds ;  at  Six-lcore  rt/the 
Hundred. 

QUINQU£-Pom/J,  the  Cinque  or  Five  Ports  of 
the  Kingdom  of  England ,  were  fo  called  formerly 
by  way  of  Eminence They  are  Hajlings ,  Dover 
Bpmney,  IJi the,  and  Sandwich.  There  belongs  to 
them  alfo,  two  Ancient  Towns,  which  are  Win- 
chejler  and  Bye  •  and  feveral  other  Places  which 
are  called  their  Members  ;  as  Seaford,  Feverjham , 
Folk flone,  See. 

Thefe  had  formerly,  and  have  ftill,  great  Pri¬ 
vileges  allowed  them  on  the  Account  of  finding 
the  King  a  certain  Number  of  Ships  of  War,  on 
occafion  ;  The  Numbers  of  which  are  thefe.  iia~ 
flings  is  bound  to  find  twenty  one  Ships,  each 
carrying  twenty  one  Men  and  a  Boy.  Bpmney 
is  to  find  Five  Ships,  with  24  Men  and  a  Boy  in 
each.  Hithe  al(o  muft  find  Five  Ships,  and  in 
each  2 1  Men  and  a  Boy.  Dover  is  to  find  2 1  Ships, 
in  each  21  Men  and  a  Boy.  Sandwich  fliould  find 
five  Ships,  each  carrying  21  Men  and  a  Boy.  The 
Ships  and  Boys  are  57.  The  Men  1188.  The 
Service  which  the  Barons  of  thefe  Cinque-Ports 
owe  the  Crown,  is  to  attend  with  thefe  Ships  at 
their  own  Charges  for  fifteen  Days,  and  tofetouc 
to  thofe  Places  whither  they  are  to  go,  and  to  ftay 
as  long  as  the  King  pleafes,  at  his  Charge.  See 
Scmnefs  Treatife  of  Bpm.  Forts  and  Ports  in 
Kent. 

QUIRK,  is  a  Term  in  Archite&ure  for  a  Piece 
of  Ground  whether  Square  or  Oblong,  taken  out 
of  a  Corner,  or  any  Place  elfe  of  a  Ground-plat, 
to  make  a  Court  or  Yard,  &c. 

QUOINS  are  the  Stones  and  Bricks  placed  in 
the  Corner  of  any  Building;  and  if  they  ftick 
without  the  Brick-work  ( their  Edges  being  Cy¬ 
pher’d  off )  they  are  called  Byftick  Quoins. 
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RAGEMAN,  is  a  Statute  fo  called,  of  Juftices 
afligned  by  K>Edw.  1.  and  his  Counfel,  to  go  a 
Circuit  through  all  England,  and  to  hear  and  de¬ 
termine  all  Complaints  of  Injuries  done  within  5 
Years  next  before  Michaelmas ,  in  the  fourth  Year 
of  his  Reign.  Cowel. 

RAIN-BOW,  In  Order  yet  further  to  explain 
the  Phenomena  of  the  Rain-bow;  Sir  Ifaac  Newton 
in  his  Excellent  Treatife  of  Opticks,  p.  116.  Ad¬ 
vances  this  Propofition. 

By  the  Properties  of  Light  (  di/covered  by  his  New 
Experiments )  to  explain  the  Colours  of  the 
Byin-bow. 

This  Bow  never  appears  but  where  it  rains  in 
the  Sun-fliine ;  and  it  may  be  artificially  made  by 
fpouting  out  Water,  which  by  breaking  aloft  fhall 
fcatter  into  Drops,  and  fall  like  Rain  ;  for  the  Sun 
on  thefe  Drops  cerrainly  caufes  the  Bow  to  appear 
to  an  Eye  duly  policed  to  the  artificial  Rain,  and 
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the  Sun.  And  hence  it  is  noAv  agreed,  that  "this 
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Bow  is  made  by  the  Refraction  of  the  Sun’s  Light 
in  Drops  of  falling  Rain.  This  was  underftood  by 
fome  of  the  Ancients,  and  of  late  more  fully  dil- 
covered,  and  explained,  by  Antonius  de  Domini sy 
A.  Bp.  of  Spalato  in  Libro  de  f{adiis  yifus  &  lucis  : 
Printed  at  Venice ,  A.  D.  1 6 1 1 .  and  written  above"* 
20  Years  before.  He  (hews  there,  how  this Tnte- 


tillthey  meeting;  and  on  ax  and  nf  let  fall  the 


Perpendiculars  cdandcc-,  and  produce  cd  till  it 
fa  1  bon  the  Circumfej^iic  at  / ;  parallel  to  the  In¬ 
cident  Ray  the  Diameter  bq,  and  Jet  the 

Line  of  Incidence  out  of  Air  into  "Water  be  to  the 
JLirfe  of  Refraction,  as  i*  to  r.  Now  if  you  (up- 
pole  the  Point ef  Incidence  n,  to  mov  e  from  the 
Point  h  'tJontinually  till  it  come  to  I,  the  Arch  qf 


rior  Bow  is  made  in  round  Drops,  of  Rain  try  a..  -Will  firft  incrcale  and  then  dccreale,  and  lo  will 

D  -C jtl:  _ .  c  .  i  .  c  »  t i  v*.  i-  •  .  a  •  t  .  *  .  t  •  •*  i D  w  ?;  nr wi  O'  r  rnn^ 


Refraction  of  the  Sun’s  Light,  and  one  Reflexion 


between  them ;  and  the  Exteridr’by  two  Refracti¬ 
ons  and  two  Sorts  of  Reflexions  between  them  in 
each  Drop  of  Water  i  And  he  proves  his  Explica¬ 
tions  by  Experiments'.ftjade  with  a  Phial  fulTof 
"Water;  and  with  Globes  of  Glafs  tilled  with  Wa¬ 
ter,  and  placed  in/ the.  Sun,  to  mate  the  Colour$~of 
the  two  Bows  appear  in  them. '  The  fame  Expli¬ 
cation  Des  Carter  hath  purfued  in  his  Meteors,  ancf 
mended  that  of:;  the  Exterior  Bow.;  But  fince 
they  underftood  hot  the  true  Origin  of  Colours, 
it‘s  neceflary  to  purlue  it  here  a  little  further. 

For  underftandihg  therefore  how  the  Bow  is  1 
made,  let  a  Drop  of  Rain  or  any  other  Spherical- 
Tranfparent  Body  be  reprefented  by  the  Sphere 


the  Angle  a  x  r,  which  the  K-ays  “  "  antl  &  r.S.0"- 
•tain.-  And  thejddTf/,  and  Angle  *  wdl  be 


biggeft  when 
\/  3  r  r  ;^.in  w 
Alfo  the.  An 
will 

vh 


contain. 


n  d  is  to  :  as  \/  1 1  rr  1S  to 
’hich’  d^fe"  n  e  is  to  d  n,  as  2  r  to  i. 
ay  s,  which  the  Rays  a  n  and  h s 
decreafe  and  then  increafe,  and 

to  c  n  : :  \/  1 1  —  rr  is  to 


b  nfo  deferibed  with  the  Centre  c,  and  Radius 
c  n ,  and  let  a  n  be  one  of  the  Sun’s  Rays  incident 
upon  it  at  *,  and  thence  refracted  to/;  where  let 
it  either  go  out  of  the  Sphere  by  refradion  to¬ 
wards  u,  or  be  reflected  to  g ;  and  at  g  let  it  ei¬ 
ther  go  out  by  Refra&ion  at  r,  or  be  reflected  to 
h ;  and  at  h  let  it  go  out  by  Refradion  towards  s , 
cutting  the  Incident  Raying;  Produce  an  and  rg 


grow  lefs,  wl 

V8  rr  t.  In  which  rte  will  be  to  n  d  : :  as  3  r  to 
i, 'and  fo  the  Angle  wLvich  ehqv  next  emergent  Rays> 
Pvriz,  y  afref'i-.Rcflcxions,'1  co/tams  with  the  inc{_ 
dent  Ray*  ^  ^^jTTteHaie^to  ri<Gii^,when  n  d  is  t0 

cn\:  as  V 1 1— -iris'  to  n  d : :  as 

4  r  to  i  i  and  the  Angle  with  tfeRa^/ne^t after  the 
emergent/-'  (i.  e.  the  Ray  emergent  after  4 "Reflex!-' \ 
o‘ns  )  contains  withthe  Incident  ,Rayy  will  coiyie  v 

tq  its  Limit  w  hen  $d  is  td  c* n  : :  as  \/  11 — rr  i$ 
tp.  /t/  ip  which  Cafe  n  e  will  be  to  n  d :  :  aS 

to  1  ; 'and  io  on  irnftnkely -  The  Numbers  3,  8, 

1  5,  24,  &c.  being  gafliered  by  continual  Addition 
of  the  Terms  of  the  Arithmetick  Progreffion  3,  5, 

7,  9,  (3c.  The  Truth  of  all  which  Mathematicians 
will  eafily  examine- 

Now  it  is  to  be  obferved,  that  ds  when  the  Sun 
comes  to  his  Tropicks,  the  Days  increafe  and  de¬ 
creafe  but  a  very  little  for  a  great  while  together  ; 
fo  when  by  increafing  the  Diftance  cd\  thefe  An¬ 
gles  come  to  their  Lirpits,  they  vary  their  Quanti¬ 
ty  but  very  little  for  fome  Time  together ;  and 
therefore  a  far  greater  Number  of  the  Rays  which 
fall  upon  all  the  Points  n,  in  the  Quadrant  b  /,  {hall 
emerge  in  the  Limits  of  thefe  Angles,  than  in  any 
other  Inclinations.  And  ’tis  to  be  obferved  far¬ 
ther,  that  the  Rays  which  differ  in  Refrangibility 
will  have  different  Limits  of  their  Angles  of  Emer¬ 
gence,  and  confequently  according  to  their  different 
Degrees  of  Refrangibility,  emerge  moft  copioufly 
in  different  Angles,  and  being  leparate  from  one 
another,  appear  each  in  their  proper  Colours.  And 
what  thefe  Angles  are,  may  be  eafily  gathered  from 
the  foregoing  Theorem,  by  Computation. 

.  For  in  the  leaft  refrangible  Rays  the  Sines  1  andr 
(  as  was  found  above  )  are  1  c8  and  81,  and  thence 
by  Computation  the  greateft  Angle  a  x  r  will  be: 
found  420  2',  and  the  leaft  Angle  ays  50°  57'.  And 
in  the  moft  refrangible  Rays,  the  Sines  1  and  r, 
are  10^  and  81 ;  and  thence  by  Computation  the 
greateft  Angle  ax  r  wiH  be  found  to  be  4©0  17/ 


and  the  leaft  Angle  ay  sf  540  7' 
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Senfe  with  the^dgepejlfied  in  that  Region.  And 
the  Angle  s  h  o  being  equal  to  p  o  b  zzz  540  7>  lhall 
be  the  leaft  Angle  iri  .which  the  niofi  refrangible 
Rays,  after  2  Reilexiohs  .can  erherge  out  of  the 
Drops ;  and  that  thofe  Raysftiall  cqme  npft  copi¬ 
oufly  to  the  Eye  from  the  Drop'sjn  the  Lme  0  ^,and 
fo  ftrike-  the  Senfes  with’  the  deepefi  ’Violet  in  that 
Region.  And. 'by- the  fame  Argument*  the  Drops 
in  the  Regions  between  g  and 'b\  fliall  ftrike  the 
Senfes  with  the  intermediate  GoLeurs,  in  the  Or¬ 
der  which  thek  Degrees  of  Refriingibility  require, 
( i.  e.)  in  theProgrefs  from  g  to  h,  or  from  the  in- 
fide  of  the  Bow  to  the  outer,  in  this  Order :  Red, 
Orange,  Yellow,  Green,  Blue, Indico,  Violet.  And 
fince  thefe  4  Lines  0  e,  of,  0 g,  oh,  may  be  fitua- 
tedany  where  in;  the  above-mentioned  Conical  Sur¬ 
face,  what  is  faid  of  the  . Drops  and  Colours  in 
thefe  Lines  is  to  be  underftood  of  the  Drops  and 
Colours  every  where  in  thefe  Superficies. 

Thus  fhall  there  be  made  two  Bows  of  Colours, 
an  interior  and  ftronger,  by  one  Reflexion  in  the 
Drops,  and  an  exterior  and  fainter  by  two  ;  for 
the  Light  beconies  fainter  by  every  Reflexion  : 
And  their  ColbUrs  fhall  lie  in  a  contrary  Order  to 
one  another, .the  Red  of  both  Bows  bordering 
upon  the  Space  gft  which  is  between  the  Bows. 
The  Breadth  of  the  interior  Bow  fo  e,  mealured 
a-crofs  the  Colours  fhall  be  ia  4 5',  and  the  breadth 
of  the  exterior  g  0  h,  fhall  be  f  1  o'  •  and  the  Di- 
ftance  between  g  of,  fhall  be  8°  55’.  The  greateft 
Semidiameter  of  the  innermoft,  (/.  e.)  the  Angle 
p  0  f  being  420  2' ;  and  the  leaft  Semidiamt  ter  of 
the  outermoft  p  og  being  50°  57'.  thelearerhc 
Meafures  of  the  Bows,  luppofing  the  Sun  to  be  a 
Point;  but  by  the  breadth  of  his  Body,  the  breadth 
of  the  Bows  will  be  increafed,  and  their  Diftance 
decreafed  by  half  a  Degree.  * . 

This  Explication  of  the  Rain-bow  is  yet  farther 
confirmed,  by  the  known  Experiment  of  hanging 
up  in  the  Sun-fh  ne  a  Glafs-globc  filled  with  Wa¬ 
ter;  and  then  viewing  it  in  fuch  a  Pcfture,  that 

the 


Suppofing  now  then  0  be  the  Spe&ator’s  Eye, 
and  op  a  line  drawn  parallel  to  the  Sun's  Rays, 
and  let  p  0  e,  p  0  t,  p  o  g,  and  p  0  h,  be  Angles  of 
40°  17' :  42°  z  :  509  57',  and  540  7'  refpctftive- 
ly;  and  thefe  Angles  turned  about  their  common 
fide  op,  fhall  with  their  other  (ides  0  e ,  of,  0  g, 
and  0  h,  deferibe  theVerges  of  2  Rain-bows  a  fb  e , 
and  ch  dg:  For  if  e,f,g ,  h,  be  Drops  placed  any 
where  in  the  Conical  Superficies  deferibed  by  0  e , 
o  f,  og,  0  h,  and  be  illuminated  by  the  Sun’s  Rays 
s  e,  s  t,  s  g ,  s  h  :  The  Angle  i  e  0  being  equal  to 
the  Angle  poe  —  40°  17',  (hall  be  the  greateft 
Angle  in  which  the  moft  refrangible  Rays  can  af¬ 
ter  one  Reflexion  be  refra&ed  to  the  Eye :  And 
therefore  all  the  Drops  in  the  Line  0  e ,  fliall  fend 
the  moft  refrangible  Rays  moft  copioufly  to  the 
Eye,  and  thereby  ftrike  the  Senfes  with  the  deepefi 
violet  Colour  in  that  Region.  And  in  like  manner 
the  Angle  s  to  being  =  to  the  Angle po  r  =.  42°  2', 
fhall  be  the  greateft  in  which  the  leaft  refrangible 
Rays  after  one  Reflexion  can  emerge  out  of  the 
Drops  ;  and  that  thefe  Rays  fhall  come  moft  co- 
pioufly  to  the  Eye  from  the  Drops  in  the  Line  of, 
and  ftrike  the  Senfes  with  the  deepefi  l{ed  Colour  in 
that  Region.  And  by  the  fame  Argument,  the 
Rays  which  have  intermediate  Degrees  of  Refran- 
gibility,  fhall'  come  moft  copioufly  from  Drops 
between  e  and/,  and  fo  ftrike  the  Senfes  with  the 
Intermediate  Colours,  in  the  Order  which  their 
Degrees  of  Refrangibility  require:  i.  e,  in  thePro¬ 
grefs  from  e  to/,  or  from  the  Infide  of  the  Bow  to 
the  Outfide  in  this  Order ;  Violet,  Ind;co,  Blue, 
Green,  Yellow,  Orange,  Red.  But  the  Violet  by 
the  Mixture  of  the  white  Light  of  the  Clouds, 
will  appear  faint,  and  incline  to  a  Purple. 

Again,  the  Angle  sgo  being  equal  to  the  Angle 
p  0  g,  or  50*  51',  fhall  be  the  leaft  Angle  in  which 
the  then  Am/?  refrangible  Rays  can,  after  2  Refle¬ 
xions,  emerge  out  of  the  Drops  ;  and  that  the  leaft 
refrangible  Rays  fliall  come  moft  copioufly  to  the 
Eye  from  the  Drops  in  the  Line  og,  and  ftrike  the 


R  A  P  _ _  _ 

the  Rays  which  come  from  the  Globe  to  the  Eye 
may  contain  with  the  Sun)  Rays  an  Angle  of  ei¬ 
ther  41  or  50  Degrees  :  For  if  the  Angle  bcabou 
41  or  43  Degrees,  the  Spcdator  fuppofe  at  0  (in 
the  preced.  Fig. )  (hall  fee  a  full  red  Colour  in 
that  fide  of  the  Globe  which  is  oppofed  to  the  bun, 
as  is  reprefented  at  /.  And  if  that  Angle  ecome 
lefs  (  fuppofe  by  depreffing  the  Globe  to  e  )  there 
will  appear  other  Colours,  Yellow  Green  an 
Blue  fuccedively,  in  the  fame  fide  of  the  G  o 
But  if  the  Angle  be  made  about  5°  Degrees,  (  as 
fuppofe  by  lifting  up  the  Globe  to  £,)  there  Wi 
appear  a  red  Colour  in  that  fide  of  the  Globe 
which'  is  towards  the  Sun  :  And  if  the  Angle ^bc 
made  greater,  (  fuppofe  by  lifting  up  t  e  £ 

/. )  the  Red  will  turn  I'ucce.  lively  to  the  oth 

may^bTdoiie'Usthe'fUtfmr  tried)  letting  the  Globe 

nitiide.  c  ,1:  - 


ray 


RAINS:  Our  Seamen  call  that  Trail  of the  Sea 
to  the  Northwards  of  the  Equator  betw.  4 
Degrees  of  Latitude,  and  lying  between  the  M  - 
ridian  of  Cape  Verde,  and  that  of  the  Eaftermoft 
Iflands  of  the  fame  Name,  or  of  the  Cepe  Verde 
Hands,,  they  call  this  Tr«=H  the  Rams  '■  B“a"l.e 
there  are  almoft  continual  Calms,  conftanc  R  1  , 
and  Thunder  and  Lightning  to  a  ftrange  Degree 
there  ;  and  the  Winds,  when  they  do  ever  b  ow 
are  only  fmall  uncertain  Gulls  and  fhift  abou- a! 
round  the  Compafs;  fo  that  Ships  are  fometimes 
here  detained  a  long  while,  and  can  make  but  very 

'raNDEZVOUS,  in  a  Military  Senfe,  is  a 
Place  appointed  by  the  General  of  an  Army,  for 
all  the  Forces  to  meet  on  a  Day  appointed  ;  let 
what  Weather ,&c.  happen  that  will. 

RANK,  in  a  Military  Senfe  is  the  Order  .or 
ftrait  Line  made  by  the  Soldiers  of  a  Battalhon^  or 
Squadron  drawn  up  fide  by  fide.  Doubling  of  Ranks 

is  putting  two  into  one.  .  f  . 

RAPACIOUS  Aninals,  are  m  general  fuch  as 

live  npon  Prey :  And  *tis  a  genera  Dmfion  of  Birds 
into  fuch  as  are  Rapacious  and  Carnivorous,  and 
fuch  as  ar  zFrugivorots.  The  Char  able  nftick  notes 
of  Birds  of  Prey  are  ;  that  they  have  a  great  Head 
and  a  fhort  Neck,  hooked,  ftrong  and  Iharp poin¬ 
ted  Beak  and  Talons,  fitted  for  ravine  and  tear  ng 
of  Flefh  ;  ftrong  and  brawny  Thighs  for  ftriking 
down  their  Prey :  A  broad  thick  flefhy  Tongue 
like  that  of  a  humane  Creature;  J2  teatbers 
their  Train ;  and  24  flag  Feathers  m  each  Wing. 
The  two  Appendices ,  or  blind  Guts,  are  always 
very  fhort;  They  have  a  Membranous  Stomacft, 
and  not  a  Mujeulous  one  or  a  Girard,  fuch  as 
Birds  have  that  live  on  Grain :  They  are  very 
fharp-fighted,  and  are  not  Gregarilus,  but  Solitary 
generally  fpeaking,  though  Vultures  will  Ay  5 

or  60  in  a  Company.  #  *  , 

RAPH  A,  in  Anatomy,  is  a  Ridge  or  Line  which 

runs  along  the  Under-fide  of  the  Perns,  and  reach¬ 
ing  from  the  Franum  to  the  Anus,  divides  t  e 
Scrotum  and  Perineum  in  two.  This  line  is  not 
ufually  cut  in  the  Grand  Operation  of  cutting {oF 
the  Stone,  becaufe  'tis  both  harder  than  the  Reft 
of  the  Skin  thcre-abouts,  and  alio  becaufe  you 
mull  then  cut  upon  the  Interlaces  of  the  Mufdes, 
which  will  make  the  Rc-umon  the  more  diffi- 
cuk. 


RATE  of  a  Ship  of  War  is  its  diftimftion as  to 

Bignefs  and  Capacity  :  and  this  is  ufually  accoun- 

t-d  by  the  Length  and  Breadth  of  the  Gun-deck, 

1  VT  U  Tuns  they  contain,  and  the  Num- 
the  Number  carry.  For  fuch  Men. 

ber  ot  Men  and  r,„n-decks  from  I  59  to  174 

of  War  as  have  their  Gun  de  ^  ^  ^^4 

Feet  in  length,  an  ,  ggi  Tuns,  that  have 

That  contain  from  l  1  carry  from  96  to  no 
from  706  «  800  M?n:  anc  TrL. 

Guns:  We  reckon  of  t'c  ■  gun. decks  from 
Second  litre  Sh.ps;  have  their  Du"  4<  bMd* 
,53  to  16,  Feet  long;  and 
Contain  from  1086  to  148^  dun  , 

524  to  640  Men,  and  from  84  to  9®  t(J 

Third  Rates  have  their  Gun-decks  fro  4Jj 

158  Feet  in  length  ;  from  37  c0  4  carry 

They  contain  from  871  tO_  -ii6i  Tu“>  f  rry 

from  389  to  476  Men,  and  from  t°  80  Gun^ 

Fourth  litter  are  in  length  on  the  Gun-deck 

r  o  a  a  Pnnr  and  from  29  to  38  broad . 
from  1 1 8  to  146  boot,  ana  num  y  *  f  . 

They  contain  from  448  to  9<  5  Tons ;  carry  from 

2,6  to  346  Men ;  and  from  48  to  60  Guns. 

1  Fifth  Rates  have  their  Gun-decks  from  to 

,20  Foot  long,  and  from  29  to  31  ‘  *“£^4* 

Contain  from  259  to  54a  Tuns ;  cany  from  45 

to  190  Men  ;  and  from  26  to  44  °“ns%  .  m 

Sixth  Rates  have  their  Gun-decks  from  87  t 

95  Feet  long,  and  from  22  to  25  Feet  broad : 

They  contain  from  .  52  to  is  6  Tuns ;  carry  from 

50  CO  110  Men,  and  from  16  to  24  Guns. 


Our  New-built  Ships  are  much  larger;  as  well 
as  better,  than  the  Old  ones  of  the  fame  Rge; J** 
that  is  the  Reafon  of  the  double  Numbers  all  a- 
long ;  the  larger  of  which  exprefs  the  Proportions 
of  the  New-built  Ships. 

RATION,  is  now,  in  the  Army,  a  word  in  ule 
for  a  certain  Proportion  of  Ammunition-Bread  or 
Forrage  diftributed  to  every  Man  in  the  Army,  as 

his  Portion  for  fuch  a  Time.  , 

RAVISHMENT  de  Garde  was  a  Writ  that 
formerly  lay  for  the  Guardian  by  Knights  Service, 
or  in  Soccage,  againft  him  that  took  away  from  him 
the  Body  of  his  W ard. 

RAYS  of  Light  with  Regard  to  Opticks,  are 
by  Sir  If.  Newton  confidered,  as  the  loft  Parts  of 
that  wonderful  Fluid  ;  and  that  as  well  fuch  as  are 
fucceffive  in  the  fame  Lines  as  contemporary  tnfe- 
veral  Lines  :  For  ’tis  manifeft  that  Light  confifts 
of  Parts  both  fucceflive  and  contemporary  ;  be¬ 
caufe  in  the  fame  place  you  may  ftop  that  which 
comes  one  moment,  and  let  pafs>that  which  comes 
prefently  after,  and  in  the  fame  Time  you  may 
flop  it  in  any  one  place,  and  let  it  pafs  in  an¬ 
other.  Wherefore  the  leaft  Light,  or  part  of  Light; 
which  may  be  ftopt  alone  without  the  reft  of  the 
Light;  or  propagated  alone,  or  do  or  fuffer  any 
thing  alone,  which  the  reft  of  the  Light  doth  not; 
or  fuflers  not,  he  calls  a  Ray  of  Light. 

The  Mathematicians  indeed  ufually  confider  the 
Rays  of  Light  to  be  Lines  reaching  from  the  lumi¬ 
nous  Body  to  that  Illuminated;  which  were  juft  if 
Light  were  propagated  in  an  Inftant,  as  fome  have 
fappofed  :  But  the  Obfervations  of  the  Ecliples  or 
Jupiter  s  Satellites  made  <  firft  by  Mr.  Rpmer,  do 
fhgw  that  ’tis  propagated  in  Time;  and  in  particu¬ 
lar  that  it  takes  up  about  7  Minutes  in  moving 
from  the  Sun  to  the  Earth. 

,  Th$ 
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A;  The  incomparable  Sir  If.  Newton  in  his  Opt. 
Book  2.  Parc  3.  p.  6  5.  After  having  premiled  p.  50. 
that  thofe  Surfaces, of  tranfparent  Bodies  ncfieci  the 
greateft  Quantity  of  Light,  which  have  the  grea- 
teft:  Rcfrntiing  Power  ;  and  aifo  that  in  the  Con¬ 
fines  of  equally  refraftiog  Mediums  there  is  no 
inflexion;  and  at  png.  45.  That  the  Tranfparent 
parts  of  Bodies  according  to  their  feveral  Sizes 
nauft  refled  Kays  of  one  Colour,  and  trafmit  thole 
of  another  on  the  fame.  Grounds,  that  thin  Plates 
orcBubbles  do  tranfmic  or  refled  thofe^Rays  ; 
which  he  takes  to  be  the  ground  of  all  their  Co¬ 
lours:  proceeds,  in  his  Eighth  Propofiuon  to  enquire 
into  the  Caufe  of  the  Rays  of  Lights,  being  refled¬ 
ed,  and  he  (hews  that  the  Caufe  of  Reflexion  is 
coi  die  impinging  of  Light  on  the  folid  or  imper¬ 
vious  Parts  of  Bodies  as  hath  commonly  been  be¬ 
lieved  _.as  appears  from  the  following  Confederati¬ 


ons.: 


uO  chjii 


;  tO*)  That  in  the  Paflage  of  Light  out  of  Glafs 
into;: Air,  there  is, a  Reflexion  as  ftrong  as  in  irs 
Paflage  out  of  Air  into  Glafs,  and  rather  fome- 
thing  ftronger,  and  much  ftronger  than  in  its  Paf- 
fage  out  oi  Glafs  into  Water  :  And  it  feems  not 
probable  that  Air  fliould  have  more  refleding 
Parts  than  Water  ©r  Glafs.  But  if  that  could  be 
iuppofed  it ^  Would  not  do,  becaufe  the  Reflexion  is 
as  ftrong  or  ftronger  when  the  Air  is  drawn  away 
from  the  Glafs  (  as  fuppofe  in  the  exhaufted  Re¬ 
ceiver  of  Mr.  Soya’s  Air-pump)  as  when  it  is  adja¬ 
cent  to  it. 

_  (l):  If  Light  in  its  Paflage  from  Glafs  to  Air  be 
incident  wore  obliquely  than  at  an  Angle  of  40  or  41 
gr.  it  is  wholly  refleded  ;  but  if  lefs  obliquely ,  it  is 
in  a  great  Meafure  tranfmitred.  Now  it  is  not  to  be 
imagined  that  Light  at  one  Degree  of  Obliquity 
Ihould  meet  with  Pores  enough  in  the  Air  to*  tranf- 
mit  the  greateft  Part  of  it,  and  at  another  Degree 
of  Obliquity  fliould  meet  with  nothing  but  Parts 
to  reflet  it  wholly ;  efpecially  confidering  that  in 
its  Paflage  out  of  Air  into  Glafs,  how  obliquely 
foever  it  falls,  it  finds  Pores  enough  in  the  Glafs 
to  tranlmit  the  greateft  Part  of  it-  If  it  be  faid, 
that  it;  is  not  refleded  by.  the  Air  but  by  the  ut- 
moft  Superficial  Farts  of  the  Glafs ;  there  is  ftill 
the  fame  Difficulty  :  Befides,  that  luch  a  Suppo- 
htion  iS  un-intelligible,  and  will  alfo  appear  to  be 
falfe  by  applying  Water  behind  fomc  part  .of  the 
G&fs  inftead  of  Air.  ,  Forfo  in  a  convenient  Ob¬ 
liquity  of  t(ie  Rays,  as  fuppofe  of  45  or  46  gr. 
at  which  they  are  all  refleded  where  the  Air  is  ad¬ 
jacent  to  the  Glafs,  they,  (hall  be  in  a  great  Mea¬ 
sure  tranlmitted  where  the  Water  is  adjacent  ro 
it  JnWhich  argues,,  that  their  Reflexion  or  Tranf- 
miiiion  depends  on  the  Conftitution  of  the  Air  and 
Water  behind  the  Glafs,  and  not  on  the  ftriking  of 
th6  Rays  upon,  the  Parts  of  the  Glafs. 

(3)  If  the  Colours  made  by  a  Prifm  placed  at 
the  Entrance  of  a  Beam  of  Light  into  a  darkned 
Room,  be  fuccfelfively  caft  on  a  fecond  Prifm  pla¬ 
ced  at  a  greater  Diftance  from  rhe  former,  in 
fuch  manner  that  they  are  all  alike  incident  upon 
it  ^  the  fecond  Prifm  may  be  .  fo  enclined  to  the 
Incident  Rays,  that  thofe  which  are  of  a  blue  Co- 
fourfhall  all  be  refleded  by  it,  and  yet  thofe  of  a 
red  Colour  pretty  copioufly  tranfmitred.  Now  if 
the  Reflexion  be  caufed  by  the  Parts  of  Air  and 
Glafs,  how  comes  ihcBlue,  at  the  fame  Obliquity 
of  Incidence,  wholly  to. impinge  on  thofe  Parts  fo 
as  to  be  all  refLdcd,  and  yet  the  find  Pores 
enough  to  be  in  a  great  Meafure  tranfmitted  ? 


(4)  Where  1  Glafles  touch  one  another,  as  he 
fliqws,  in  the  firft  Obfervation,  there  is  no  fenfible 
Reflexion,  yet  why  fliould  not  the  RaVs  of  Light 
impinge  on  the  Parts ‘of  Glafs,  asfnucH  when  con¬ 
tiguous, to  Other  Glafs,  as  when  fo  to  Air  > 

(5) '  When  the  Top  of  a  .  Bubble  of  Water  in 
Cbf.  17.  at  laft  began  to  grow  very 'thin,  there 
was  io  very  little ’Light  refleded  from  ft  that  it 
appeared  iqtenfely  Unci;  and  yet  round  about 
where  the  Water  was  thicker,  the  Reflexion  was 
fo.  ftrong  as  to  make  the  Water  to  appear ;  very' 
white,. 

Nor  is  it  only  at  the  leaft  Thicknefs  Of  Bubbles 
and  thin  Plates  that  there  is  no  manifeft  Reflexion, 
butatmany  others  continually  greater  and  greater : 
For  he  found  (in  Obfer.  1 5.)  that  Rays  of  the  fame 
Colour  were  by  turns  tranfmitted  at  one  Thick¬ 
nefs,  and  refleded  at  another,  for  an  indeterminate 
Number  of  Succeflions  ;  and  yet  in  the  Surface  of 
rhe  thinned  Body,  where  it  is  of  any  one  Thick¬ 
nefs,  there  are  as  many  Parts  for  the  Ray's  to  im¬ 
pinge  on,  as  where  it  is  of  any  other  Thicknefs. 

(6)  If  Reflexion  .were  caufed  by  the  Parts  of 
refleding  Bodies,,  it  would  be  impo/Lble  for  thin 
Plates  or  Bubbles  at  th efnme  place  to  refled  the 
Rays  of  one  Colour  and  tranfmit  thofe  of  another, 
as  by  the,  1  3  and  1 5  Obfervations  ’tis  plain  they 
do  :  For  it  is  not  to  be  imagined  that  at  ohe  Place 
the  Rays  which  (for  Inftance  )  exhibit  a  Blue, 
fliould  have  the  Fortune  to  dafh  upon  the  Parts  ’ 
and  thofe  which  exhibit  a  Reft  fliould  fall  upon  the 
Pores  of  the  Body :  And  then  at  another  Place, 
where  the  Body  is  either  a  little  thicker  or  thin¬ 
ner ;  that  on  the  contrary,  the  Blue  fliould  fall  on 
its  Pores,  and  the  Reft  upon  its  Parts  poliflied. 

t  (7)  Were  the  Rays  of  Light  refleded  by  im¬ 
pinging  on  the  folid  Parts  of  Bodies,  their  Refle¬ 
xions  from  thefe  Bodies  could  not  be  fo  regular  as 
they  are.  For  in  polifhing  with  Sand,  Ghfs,  Putty, 
or  Tripoly ;  it  is  not  to  be  imagined  that  thofe 
Subftances  can  by  grating  and  fretting  the  Glafs 
bring. all  its  leaft  Particles  to  an  accurate  Polifti,  fo 
that  all  their  Surfaces  fhall  be  truly  plane  or  truly 
fpherical,  and  look  all  the  fame  way,  fo  as  toge¬ 
ther  to  compofe  one  even  Surface.  The  imal/er 
indeed  the  Particles  of  thefe  Subftances  are,  the 
fmallerwill  the  Scratches  be,  by  which  they  con¬ 
tinually  fret  and  wear  away  the  Glafs  untill  It  be 
polifhed:  But  be  they  never  fo  fmall  they  can 
wear  away  the  Glafs  no  otherwife  than  by  grating 
and  fcratching  it,  and  breaking  off  the  Protube¬ 
rances  ;  and  they  polifti  it  no  otherwife  than  by 
bringing  its  roughnefs  to  a  very  fine  Grain,  fo  tha't 
the  Scratchings  upon  it  become  too  fmall  to  be  vi- 
fible.  And  then  if  Light  were  refleded  by  im¬ 
pinging  upon  the  folid  Parts  of  the  Glafs,  it  would 
be  fcattered  as  much  by  the  moft  poliflied  Glais  as 
by  the  rougheft  :  Wherefore  it  remains  a  Pro¬ 
blem,  how  Glafs  poliflied  by  fretting  Subftances 
can  refled  Light  fo  regularly  as  it  doth  ;  and  this 
can’t  ^well  be  folved,  unlefs  the  Reflexion  of  the 
Ray  Be.  efteded,  not  by  a  Angle  Point  of  the  re¬ 
fleding  Body,  but  by  feme  Power  of  the  Body 
which  is  evenly  diffuied  all  over  its  Surface,  and 
by  which  it  ads  upon  the  Ray  without  immediate 
contad,  for  that  the  Parts  of  Bodies  do  ad  om 
Light  at  a  diftance,  he  fliews  in  another  Place, 

( See  Light.)  And  if  Light  be  refleded  not  by  im¬ 
pinging  on  the  folid  Parrs  of  Bodies  but  by  fqme 
other  Principle,  ’tis  probab’e  that  thefe  Rays which 
do  impinge  on  the  folid ’Parts  of  Bodies,  are  not 

rcfleficd 
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efleftcd  but  ftified  and  lofl  in  the  Bodies ;  for  other- 
wife  two  Sorts  of  Reflexions  muft  be  allowed. 
Should  all  the  Rays  be  reflected  which  impinge 
on  the  Internal  Parts  of  Water  or  Chryftal,  thelc 
Subftances  would  rather  have  a  cloudy,  than  a 
tranfparent  Colour.  To  make  Bodies  look  black 
many  of  the  Rays  muft  be  ftopt,  retained  and  loft 
in  themj  and  it  feems  not  probable  that  any  Rays 
can  be  ftopt  and  ftified  in  them,  which  do  not 
impinge  on  their  Parts.  After  this  he  (hews  in 
Prop.  9.  T hat  Bodies  refleft  and  ref  raft  Light  by  one 
and  the  fame  Power  varioufly  exercifed  in  various 
Cir  cum  fiances ;  as  appears  from  feveral  Confidera 
tions.  1.  Becaufe  when  Light  goes  out  of  Glafs 
into  Air,  as  obliquely  as  it  can  poJiibly  do,  if  its 
Incidence  be  made  ftill  more  oblique,  it  becomes 
totally  rcflcHed ;  for  the  Power  of  the  Glafs  after 
it  hath  refraded  the  Light  as  obliquely  as  is  pol- 
fible,  if  the  Incidence  become  ftill  more  oblique, 
becomes  too  ftrong  to  let  any  of  its  Rays  go  thro’, 
and  confequently  caufe  a  Total  Reflexion.  2.  Be¬ 
caufe  Light  is  alternately  refleded  and  tranfmitted 
by  thin  Plates  of  Glafs  for  many  Succeflions,  ac¬ 
cording  as  the  Thicknefs  of  the  Glafs  increases  ip 
Arithmetical  Progreflfion ;  for  here  the  Thicknefs 
of  the  Glafs  determines  whether  the  Power  by  which 
Glafs  abls  upon  Light ,  fhall  caufe  it  to  be  refle8ed> 
or  permit  it  to  be  tranfmitted.  And,  3.  Becaufe 
thofe  Surfaces  of  Tranfparent  Bodies,  which  have 
the  greateft  refrading  Power,  refled  the  greateft 
Quantity  of  Light,  as  was  fhewn  in  the  firlt  Pro- 
pofition. 

And  in  the  Latin  Edition  of  hisOpticks  towards 
the  End,  under  the  21ft  Query,  he  fliews  that  the 
Caufe  of  Reflexion  and  Refaction  both,  is  only  the 
Attraction  of  the  Part  of  the  Body  ading  upon  the 
Rays  of  Light  at  a  little  diftance,  as  they  pafs  out 
of,  or  thro’  the  Surface  of  the  Glafs.  ( See  Light.) 
For  as  the  Rays  pafs  out  of  Glafs  into  a  Vacuum , 
they  are  always  infleded  towards  the  Glafs  ;  and 
if  they  fall  on  the  Vacuum  too  obliquely,  they  will 
return  again  to  the  Glafs,  and  be  totally  refleded. 
Now  this  Phenomenon  can’t  be  attributed  to  the 
Reliftance  of  the  Vacuum ,  (  which  is  nothing)  but 
muft  be  attributed  to  fome  force  in  the  Glafs, 
which  reduces  or  draws  back  the  Rays  after  they 
are  gotten  out  of  the  Glafs  into  the  Vacuum.  For 
if  the  hinder  Surface  of  the  Glafs  be  covered  with 
clear  Water,  Oil,  pellucid  and  liquid  Honey,  a 
Solution  of  fublimate,  &c.  Then  the  Rays  which 
otherwife  would  have  reflected ,  will  pafs  into  that 
Liquor.  And  this  fhews  plainly  that  the  Rays  are 
not  refleded,  till  after  they  have  pafs’d  the  hinder 
Surface  of  the  Glafs,  or  are  beginning  to  go  out  of 
it.  For  if  as  they  are  going  out,  they  fall  into  any ; 
of  the  Liquors  above-mentioned,  they  then  go  on 
in  the  Courfe  they  were  in  before  ;  becaufe  the' 
Attradion  of  the  Glafs  is  balanced,  by  the  Attra- 
dion  of  the  Parts  of  the  Liquor. 

And  this  appears  yet  plainer,  by  the  Compredi- 
on  of  two  Ptifms,  or  Objed  Glafles  of  a  long  Te- 
lefcope,  together,  when  one  is  plain,  and  the  other 
a  little  Convex ,  for  then  they  will  neither  exadly 
touch,  nor  yet  be  at  any  confiderable  diftance  one 
from  another,  as  it  may  be  not  above  the 
part  of  an  Inch. 

For  then  the  Rays  which  at  palling  out  of  the 
hinder  Surface  of  the  firft  Glafs  would  have  been 
refleded  and  turn  again  to.it ;  if  the  Diftanee  of 
the  20  Glafs  had  been  confiderable,  will  now  all 
readily  in  that  part,  pafs  through  the  Second 


Prifm  or  objed  G'afs,  juft  as  if  there  were  a  hole 
thro’  it.  See  Sii  If  Newt.  Obferv.  1.  4.  and  8th. 
of  Part  1.  Book  2.  of  his  Opticks. 

It  hath  been  difeovered  by  that  Excellent  Da- 
nijh  Aftronomer,  Mr.  ftpmer;  that  tho’  the  Moti¬ 
on  of  the  Rays  of  Light  coming  from  us  to  the 
Sun  be  amazingly  fwift,  yet  it  is  by  no  means  in- 
ftantaneous.  And  the  Velocity  of  that  Morion  may 
be  thus  determined,  in  the  Figure  annexed  j  let  the 
Circle  HLKJEFG  reprefent  the  EarthsAnnual  Orbit, 
deferibed  by  its  Revolution  round  the  Sun,  which 
fuppofe  placed  in  A.  let  the  Point  B  reprefent 
the  Planet  Jupiter ,  cafting  a  Shadow  backwards 
towards  thofe  Parts  which  lie  behind  him  in  re- 
fped  to  the  Sun.  Let  the  little  Circle  D  ftC  de¬ 
note  the  Orbit  of  any  one  of  the  Satellites  of  Ju¬ 
piter ,  revolving  round  that  Planet  placed  in  B. 
And  let  the  Chord  G  F  be  in  length  equal  to  the 
Semi-diameter  of  the  Earth’s  Annual  Orbit  AE ,  or 
A  H:  As  let  alfo  L  be,  on  the  other  hand; 


to  the  Inhabitants  of  the  Earth,  which  live  within 
the  Semi- cirdC  HG  F  E  :  And  thofe  Emerflons  out 
of  his  Shadow,  and  chole  only  which  happen  from 
the  Satellites  Oppofition  to  their  Conjundion  with 
Jupiter  again,  can  be  vifible  to  fuch  as  live  under 
the  Semi- circle  H L  JK^E  :  Becaufe  the  Interpolati¬ 
on  of  the  Body  of  Jupiter ,  hinders  both  from  be¬ 
ing  vifible.  ’Tjs  apparent  alfo,  that  an  Qbferver 
placed  in  F,  if  the  Motion  of  Light  were  inftanta- 
neous,  would  fee  the  Immerfion  of  a  Satellite 
into  the  Shadow  at  the  fame  Moment  of  abfolute 
Time,  as  another  would  do  if  placed  in  G  ;  and 
it  would  be  the  lame  thing  on  the  other  fide  with 
regard  to  the  Points  and  L. 

But 
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But  if  the  Propagation  of  Light  take  up  any  fen- 
fible  Time,  *cis  plain  that  the  Obfervers  polited  in 
G  and  L,  being  nearer  to  Jup  iter  by  an  entire  Semi- 
diameter  of  the  Magnus  Orbis ,  than  thole  in  F, 
and  muft  needs  fee  the  Immerfions  and  Ernei^ 
lions  a  little  fooner  than  thofe  can  do  ;  and  from 
the  Space  of  Time  which  is  proportionable  to  that 
Semi-diameter  of  the  Earth  s  Annual  Orbit,  may 
Eftimation  be  made  of  the  Velocity  of  the  Rays  of 
Light ;  and  fo  the  thing  is  in  Fad:  For  when  ever 
the  Earth  is  in  that  Part  of  its  Orbit  which  is 
neareft  to  Jupiter ,  the  Immerfions  of  the  Satellites 
into  his  Shadow  do  anticipate  the  mean  Time 
which  they  fhould  happen  in,  according  to  Cal¬ 
culation  ;  as  when  the,  Earth  is  in  the  oppofite 
Parts  of  the  Orbit,  they  do  really  appear  later  than 
by  Calculation  they  fhould  do.  And  fo  they  will 
appear  later  to  an  Obferver  placed  in  F,  than  to 
one  placed  in  G;  and  the  Emerfions  later  to  one  in 
JCthan  to  one  in  L :  As  Mr  .Rcmer  firft  found,  and 
is  now  agreed  on  by  all  Aftronomers.  There  was 
indeed  fome  doubt  about  this  matter  Parted  by 
CaJJini  ;  but  our  Accurate  Mr.  Halley  Savilian  Pro- 
fdfor  of  Geometry  at  Oxford ,  hath  cleared  up  all 
the  Difficulty;  and  demonftrated  that  this  Pro- 
greffive  Motion  of  the  Rays  of  Light,  to  fuch  a 
Diftance,  and  in  fuch  a  given  Time,  is  abfolutely 
neceffiary  to  account  for  the  Phenomena  of  the 
Eclipfes  of  the  Satellites  of  Jupiter.  And  as  to 
the  Time,  or  with  what  determinate  Velocity  the 
Rays  move,  Mr .  Homer  judged  that  it  required 
about  Eleven  Minutes  of  an  Hour,  for  the  Light 
refleded  from  Jupitpr ,  to  move  the  Length  of  the 
Chord  FG  in  the  figure  above;  or  the  Diftance 
of  the  Semi-diameter  of  the  Earths  Annual  Or¬ 
bit  :  But  this,  by  Qajfini's  more  accurate  Obferva- 
tions  feems  to  be  much  Ieflened,  for  according  to 
him  it  can’t  be  above  7  Min.  and  5  Seconds*  Sup- 
pofe  then  it  be  reckoned  at  9  Minutes,  which  is 
the  Medium  between  Homer  s  Eleven,  and  Caffinis 
Seven.  Then  will  the  Motion  of  Light  be  fo  pro¬ 
digious  fwift,  as  to  move  about  Eighty  Millions  of 
Miles  in  9  Minutes:  That  is  8888888  Miles  in  a 
Minute;  and  148148  Miles  in  a  Second ;  and 
74074  Miles  in  a  half  Second,  or  while  you  can 
pronounce  One,  Two,  diftincftly. 

A  Motion,  tho*  not  inftantaneous,  as  no  one  can 
be ;  yet  fo  wonderfully  fwift,  that  the  Motion  of  a 
Bullet  from  the  Mouth  of  a  Cannon,  or  (  any  fuch 
like  Velocity  of,  a  Body  pro jetfted, )  is  like  the 
creeping  of  a  Snail,  the  Motion  of  the  Leggs  of  the 
Ignavus,  or  the  Imperceptible  Pace  of  the  Hand  of 
a  Clock,  when  compared  with  it:  Nay,  the  Mo¬ 
tion  of  the  Earth  it  felf  in  the  Annual  Orbit, 
which  yet  is  pretty  fwifr,  (  vi%,  at  the  Rate  of  34 
Englifh  Miles  in  a  Second )  is  not  the  Ten  Thou- 
fandth  part  of  the  Velocity  of  the  Rays  of  Light., q 

From  which  very  furprifing  Proportion,  the  In¬ 
genious  Mr.  H'bijlon  deduces  thefe  Corollaries. 

1.  That  the  Eclipfes  of  the  Sun,  Moon,  or  $a- 
,  tellites  of  Jupiter,  do  not  happen  at  the  fame  Mo- 
,ment  of  Time,  that  they  appear  to  us  to  do. 

2.  That %i;he  more  remote  any  Planets  are  from 
us,  the  longer  will  be  the  Diftance  between  the 
true  and  apparent  Time  of  their  Eclipfes:  Thus, 
tho’  the  Moon’s  Eclipfes  will  appear  to  us  to  be 
nearly  at  the  fame  Time,  at,  which  they  really 
happen ;  yet  thofe  of  the  Sun  muft  appear  later, 


thofe  of  the  Satellites  of  Jupiter,  later  yet  ;  and 
thofe  of  Saturn's  Satellites,  .lateft  of  all. 

i'  '  i  * )  J  f ;  .  ./j  f  '  *.  fci  J  li  i  •  '  1  - 

3.  The  apparent  Places  of  the  Sun,  and  die 
Planets  in  the  Heavens,  are  not  their  trite  and  real 
ones  at  any  Time  of  Qbfervation. 

fl  #  I  >  * 

,4.  Suppofing  the  Difiance  of  the  fixed  Stars  from 
us  to  be  fo  immenfely  great,  as  we  have  all  the 
Reafon  in  the  World  to  conclude  it  to  be  ;  and  to 
which  the  Diftance  of  the  Sun  from  us  hardly,  bears 
any  fenfible  Proportion  ;  ’tis  plain  that  the  Light 
of  the  fixed  Stars  cannot  come  to  us  in  many 
Hours,  nor  in  many  Days  nor  Weeks  ;  pephaps, 
notin  fome  Months  Time.  So  that,  as  that  Ex¬ 
cellent  Mathematician  the  Honourable  Mr.  Francis 
Roberts,  was  once  in  Difcourfe  fuggefting  to  me  ; 
if  the  Author  of  Nature  fhould  pleafe  to  annihi¬ 
late  Syrius,  or  any  other  fixed  Star ;  it  might  be 
3  Months  Time  before  we  fhould  mifs  him,  and 
find  his  Place  vacant  in  the  Heavens. 

REACTION :  See  Rcpulfe. 

REACTION;  The  Naturalifts  fay,  that  Re- 
adfron  is  diredtly  contrary  and  equal  to  Adlion,  in 
Bodies.  Or  the  mutual  Adlions  of  two  Bodies 
ftriking  one  againft  another  are  exa&ly  equal, 
but  made  with  contrary  Directions.  Or  yet  in 
other  words  by  the  ACtion  and  Rea&ion  of  Bo¬ 
dies  one  on  another,  there  are  produced  equal 
Changes  in  each  ;  and  .thofe  Changes  are  imprcjfed 
towards  (  diredly  )  contrary  Parts ,  er  ways.  This 
will  be  beft  underftood  by  Inftances  ••  For,  what¬ 
ever  Body  prefifes  or  draws  another,  is  .equally 
preffed  or  drawn  by  it  again.  If  any  one  prefs  a 
Stone  with  his  Finger,  his  Finger  is  as  much  preffed 
by-  the  Stone  :  If  a  Horfe  by  a  Rope,  &c.  draw  a 
Stone,  the  Horfe  fliall;  equally  b^. drawn;  by  the 
intone ;  for  the  Rope  being  ftretched  both  ways 
endeavours  to  relax  it  felf  again,  and  by  that 
means  will  draw  the  Horfe  towards  the  Stone  ; 
and  will  as  much  hinder  the  Progreffion  of  the 
Horfe,  as  it  forwards  the  Proceffion  of  the  Stone. 
If  any  Body  lighting  againft  another  doth  ,  by  its 
force  any  way  change  its  Motion  ;  it  felf  vyill,  un¬ 
dergo  the  fame  Change  in  its  own  proper  Motion, 
but  towards  contrary  Parts,  from  the  Reaction  of 
that  Body,  and  the  Equality  of  its  mutual  Predi¬ 
on.  By  thele  Adions  are  produced  equal  Chan¬ 
ges,  not  indeed  of  the  Velocities ,  bup  of  jthe  Moti¬ 
ons  of  Bodies;  (  i.e.  in  luch  Bodies  as  havc.  no 
Impediment  any  other  way)  for  die  Changes  of 
their  Velocities,  being  made  towards-;  contrary 
Parts,  (  becaufe  the  Motions  are  equally  changed  ) 
are  reciprocally  proportional  to  the  Bodies  them- 
(elves 

REAFFORESTEX)  is  nfed,  where  a  Foreft 
hath  been  Diajforejled,  and  then  made  a  Foreft  a* 
gain  :  As  the  Foreft  of  Dean,  by  20  Car.  2. 

REAP-ToTve/,,  ’  or  Rip-Towel,  was  formerly  a 
Gratuity  or  Reward  given  to  Cuftomary  Tenents, 
when  they  had  Reaped  their  Lord’s  Corn. 

.  RE  AR-Half -Files,  ace  the  3  Hindermoft  Ranks 
of  a  Batrallion  when  it  is  drawn  up  6  deep.  •• 

REAR-F/we  of  an  Army  encamped  ;  is  the 
fecond  Line:  this  lies  about  400  or  500  Yards  di¬ 
stant,  tan  the  firft.  Line,  which  is  called  the  Front 
Line.  Sometimes  there  is  a  Third ,  which  is  called 
the  Rcferve  Line.  ... 

REAR-R^’4,  is  the  Eft  Rank  of  a  Batrallion 

wficn  drawn  up. 

REA. 


•*  aajsasr” 

it  wore  truly  Hfijmg  Puces,  are •  tholt :  P.ccc| s  of  t  ^  is  0nc  ' 


II  muit  > -»vrv'" 6  — »  i  ri  -  i.  „ 

Timber  which  lie  under  the  Beams  on  the  Brick  or 

Timber  in  the  Side  of  a  Houfe. 

REASONABLE-^,  was  a  Duty  claimed  by 
the  Lord  of  Fee  of  his  Tenants,  holding  in  Soc- 
cage  or  Knights  Service  to  marry  his  Daughter,  or 

to  make  his  Son  Knight. 

REBATE,  is  the  Difference  between  a  certain 
Quantity  of  Money,  due  at  a  certain  Day,  and 
the  prelent  Value  or  Worth  of  it ;  or  in  other 
words,  how  much  left  a  Man  ought  to  pay,  who 
pays  at  the  prefent,  a  Summ  of  Money  not  due 
till  a  certain  Number  of  Years,  are  expired. 
On  this  fee  an  Ad  both  from  Equity  and  a  Ma¬ 
thematical  Calculus  in  the  Attfl  Eruditorum  Lipfne, 
from  October,  1683.  by  G.  G.  Leibnitz.  . 

REBELLIOUS  Ajfembly ,  is  a  gathering  toge- 
ther  of  Twelve  or  more  Perfons,  intending  or  go¬ 
ing  about  praflifing  or  putting  in  Ure  unlawful¬ 
ly  of  their  own  Authority,  to  change  any 

Laws,' Statutes,  3c.  to  deftroy  Enclofures,  break 
down  Banks  of  Filh-pends,  3c.  unlawfully  to  get 
common  ;  10  deftroy  Deer  in  Parks,  Coneys  in 
Warrens,  Doves  in  Dove  Houfes,  Fifli  in  londs, 
to  burn  Stacks  of  Corn,  or  to  abate  Rents  or  Prizes 
of  Viduals,  &c.  See  Ch.  i.  Mar.  12.  and  1. 

pH  ^ 

REBELLUM  in  fome  of  ouf  Old  Charters  fig- 
nifies  the  fame  as  a  Rejoinder,  Replication,  or 

Anfwer  in  a  Court  of  Equity. 

RECEIVER  is  commonly  uled  in  the  Luvu 
Law  in  an  ill  Senfe,  for  one  that  receives  ftolen 
Goods,  and  conceals  them ;  but  when  annexed 
to  other  words,  ’tis  ufed  in  a  very  good  one  5  as 


nc 

RECEIVER  of  the  Fines,  which  is  an  Officer 
hat  receives  the  Money  of  all  fuch  as  compound 
vith  the  Crown  upon  an  Original  Writ  in  the 
^ourtof  Chancery.  There  is alfo  the 
RECEIVER  General  of  the  Dutch)  of  Lanca- 
}er,  which  gathers  in  all  Fines,  Forfeitures,  Affief- 

nents,  &c.  within  thatDutchy.  , 

RECEPTACLE  of  the  Chyle,  was  known  and 
ieferibed  by  Bartholomceus  Eufiachius  many  Years 
before  the  Difcovery  of  the  Ladeai  Veins,  vid. 
Keil's  Anatom,  p.  47,  48*  *n  B^ing  Bodies  this 
Receptacle  is  eafily  found,  but  with  greater  dir- 
iculty  in  luch  as  are  dead.  It  lies  about  the  de¬ 
fending  Trunk  of  the  great  Artery,  between  the 
tiliatk.  and  Emulgent  Arteries,  furrounded  by  le- 
veral  Lymphatick  Glands,  which  are  called  G lan- 
duU  Lumbares ,  which  difeharge  their  Lymph  a  into 
it.  It  appears  to  be  only  a  large  Bag  formed  by 
die  Union  of  the  fecond  Order  of  Ladeals,  and 
many  Lymphaeduds  which  open  into  it ;  it  will 
contain  about  an  Ounce  of  Water.  Sometimes  in 

Brutes  as  well  as  in  Men,  it  is  divided  into  two  or 
three  Parts,  which  at  laft  unite  into  one  Dud  a- 

boiit  the  Bignefs  of  a  Goofe-quill.  . 

RECLINATION  of  a  Plane,  is  the  Number 
of  Degrees  which  any  Dial  Plane  lies  or  falls  back¬ 
ward  from  the  Zenith.  This  is  found  eafily  by  the 
means  of  long  Rules,  and  a  Quadrant ;  for  having 
drawn  an  Horizontal  Line  on  the  Plane,  by  a 
Level  or  Quadrant,  and  to  it  another  Line  at 
Right.angles,  to  which  apply  a  Ruler  fo,  that 
one  End  of  it  may  hang  over  or  reach  beyond  the 
Plane  :  Then  will  a  Quadrant  applied  to  the  under 
Edge  of  that  Ruler,  fhew  you  the  Degrees  and 
Minutes  of  the  Plane’s  Reclination  j  accounting 
Vol.  II. 


RECLUSE  is  one 'that  by  reafon  of  his  or 
her-Order  in  Rclig.on  is  (hut  up,  and  cannot  ftir 
out  of  a  Cloyfter,  &c.  See  Littleton,  Sedt.  434- 

RECOGN1TIO  is  the  Impannel  ot  a  _Jmy  or 
the  Inqueft  of  i  a  or  more  legal  Men  who  were 

fcfc  “‘■bSifcSj  f;z; 

the  King.  J {ecognitio  Nov*  AJJtf*.,  «  "  *  T 

RECTA  Direflnx,  is  a  Line  in  Conicks  mad 
by  the  mutual  Interfedion  of  the  Vertical  Plane, 
with  the  Plane  of  the  Bafe.  De  la  Hire. 

RECTA  Prifa  Hegis,  ..was  formerly  a  Right  the 
King  claimed  of  taking  out  of  every  Ship  laden 
with  Wines,  One  Butt  or  Pipe  before  the  Malt, 
and  Another  behind  it,  as  a  Cuftom  or  Duty  due 
to  the  Crown.  K.  Edw.  i.  in  his  Charter  of  Pri¬ 
vileges  to  the  Barons  of  the  Cinque  Ports,  among 
other  things  difeharges  them  particularly  from  this 

DRECTATIO,  was  a  word  formerly  ufed  for  a 
Claim  of  Right  5  or  an  Appeal  to  the  Law,  for  the 
Recovery  of  luch  a  Claimed  Right.  So  alfo  the 

Word 

RECT1TUDO  was  then  ufed  for  a  Eight  or 
Legal  Duo ;  and  Oblations  and  Tithes  were  called 
Ee&itudincs  Dei. 

RECTIFICATION  of  Curves.  To  what  hath 
been  faid  on  this  Point  under  EpHifying  in  Vol.  i* 
and  under  Cycloid  in  Vol.  2.  ’twill  be  proper  to 
add,  what  the  ingenious  Mr.  Moivre  advances  in 
his  Illuftrious  Specimens  of  the  Ule  and  Advanta¬ 
ges  of  the  Dodrine  of  Fluxions :  Where  he  faith, 
that  the  EeSlifi cation  of  Curve  Lines  will  be  ob¬ 
tain'd,  if  we  confider  the  Fluxion  of  the  Curve  a$ 
a  Hypothenufe  of  a  Redangular  Triangle,  whole 
fides  are  the  Fluxions  of  the  Ordinate  and  Ablcille, 
But  in  the  Expreffion  of  this  Hypothenufe,  care 
muft  be  taken  that  only  one  of  the  Fluxions  be 
remaining,  as  alfo  only  one  of  the  indeterminate 
Quantities ,vi%.  that  whofe  Fluxion  is  retain  d* 
Some  Examples  will  render  this  clear. 

The  right  Sine  CB  being 
given,  to  find  the  Arch  A  C. 

Let  Aftz=.x.  CB  =y.  OA 
—  r_  CE  the  Fluxion  of  the 
Abfciffe,  ED  the  Fluxion  of 
•the  Ordinate,  CD  the  Fluxi¬ 
on  of  the  Arch  CA.  From  the 
Property  of  the  Circle  2 rx 


—  xx  \ 


•  •  - 

yy,  whence  2r*  —  2 *.v  =  277,  andthere= 

1 

9  •••*•• 
fore  x  ~yy.  But  CD?  —yy  +  xx=tyy  -f- 


r—  x 


y'yy 


rr  —  irx  -J-  xx 
therefore  C  D  = 


-yy 

+ 


y'yy 


n  yy 


rr  —  yy  rr  —  y  y 


r  y 


x  ry 


\/  rr — yy  a/  tr—yy 


r  y  x  r  r  —  y  y 


And  confequently 


5  a 


if 


if  r  r  —  y  y  be  thrown  into  an  infinite  Series,  and 

• 

the  feveral  Members  of  it  be  multiplied  into  r  y, 
and  then  the  flowing  Quantity  of  each  be  taken, 
we  fliall  have  the  length  of  the  Arch  A  C.  After 
the  fame  manner,  giving  the  verfed  Sine,  the  fame 
Arch  may  be  found.  For  refuming  the  Equation 
•  •  •  • 
found  above  2 rx —  2xv  =  2 yy,  we  have^y  s= 

•  •  ••••  •• 
r  .v  —  xx,  but  C  D?  zzz  xx  -f-  y  y  ~  x  x  -j~ 


yy 


zzz  dx  —  xx  and  therefore  I  H?  (  —  I  G?  -f 


\/  dx  —  xx, 

•  •  •  * 

G  H?J  r=  ddxx  —  dxxx ;  from  whence  I  H  — 


W  r« 

•  • 


rr  x  x  —  ir  x  xx  -f  x*  x  x 


.  t  r: 


yy 


x  x  4- 


r  r  x  x  —  2 rx  x  x  -f-  x2  x  x 

. . . . . >  that  is,  (reducing 

ir  x  —  xx 

all  to  the  fame  Denominator,  and  expunging 


contradictory  Terms  ) 


r  r  x  x 


,  whence  CD 


2 r  x  —  xx 


~  r  x  ,  and  confequently  the  length  of  the 


\/zrx — xx 

Arch  A  C  may  be  eafily  found  from  what  is  faid 
already. 

The  Fluxion  of  the  Curve  Line  is  fometimes 
more  eafily  found  by  comparing  the  two  fimilar 
Triangles  CED,  CBO,  for  this  Proportion  arifes, 

£B  :  CO  : :  CD,  that  is  for  the  Circle  \/z rx—xx 

'  \  , *  *  . , 

•  • 

:  r  :  :  x:  r  X  > 


The  Curve  of  the 
Cycloid  may  be  de¬ 
termin'd  by  the  lame 
Method  too.  Let  ALK 


dx  —  xx 


X\/dd  —  dx 


1  =  x\/ d~  d  x  x ,  and  conle-7 


\/dx  —  xx  yJ  x 


I  l 

2*  T 


quently  Al  —  zd  x  =  z\/ dx  =r  2AD.  This  Con- 
clufion  may  alfo  be  very  eafily  deduc’d  from  the 
known  Property  of  the  Tangent.  For  fince  the 
little  part  of  it,  as  IH,  is  always  parallel  to  the 
Chord  AD,  the  Triangles  IGH,  ABD  are  fimilar, 

whence  AB:  AD::  GH :  IH,  that  is,  xi\/dx:: 

X  JL 

•  •  •  *2  2  • 

x :  x\/dx,  therefore  IH  =  x\/dx  d  x  a*.  By 


x 


x 


the  help  of  the  Fluxion  IH  alfo,  we  may  invefti- 
gate  the  Area  of  the  Cycloid.  The  Fluxion  of  the 

Area  AEI,  is  the  ReClangle  EIG  :=:  dxx  —  x1  x 


V  dx  —  xx 


x\/  dx  —  xx.  But  the  Fluxion  of  the  Portion 

ABD  is  the  fame ;  therefore  the  Area  AEI  and  the 
correfpondent  Portion  (  of  the  Circle  )  ABD,  are 
always  equal. 


Let  AB  be  the  Curve  of 
the  Parabola,  whofe  Axis  is 
AF,  Parameter  a  ;  let  AE 
•=z  x,  EB=;,  AB  =  {, 


B  D  -  .t,  DC=;,  BC 

1  c  .  ^  .  =  2.  The  Equation  ex - 

e  a  emi  -  >c  >  preifing  the  Nature  of  the 
whole  generating  Cir-  r  D  s  -  ■ 

K  any  pohfas  B^n™!  Parab°la>.  being  •*-}},  we  have  «x=xyj, 

BI  parallel  to  theBafe LK  meeting  the  Peri’pheus rf  whencc  *  =  ly?>  but  B  C?  =  B  D?  +  C  Dj, 
the  Circle  in  the  point  D ;  compleat  the  ReCfangle  a 

AEIB,  and  draw  FH  parallel  to  El  and  infinitely  I 

near  to  it,  as  alfo  Bl  cutting  FH  in  G,  and  the  Curve  *■  *  -  ?  -  A  „*  ^  „ 

AK  in  H.  Put  AL  =  d  AB  f* —  Ell  —  v  GH  —  ,  •  *  *  ’  *  ,  ’  *  4/  •  • 

'  — ni;  —  r.  on —  that  is  .=  xx  -j-  yy  rr  — — .  yy 

Xm  It  is  known  that  the  right  lane  BG  is  every  a  a 

where  equal  to  the  Summ  of  the  Arch  AD  and  the  t  *•  ________ 

right  Sine  BD  •  whenee  ’tis  manifeft,  that  the  ,  ‘  *  .  **  d  tuerefore  */ a  v  4- 

Fluxion  IG  is  alfo  the  Aggregate  of  the  Fluxions  47  77  j  *'J7>  and  thCretore  iJLLZ 

ol  the  Arch  AD  and  the  right  Sine  BD.  But  a  a  a 

the  Fluxion  of  the  Arch  AD  was  found  ~  ________ 

idx  and  the  Fluxion  of  the  right  Sine  = '  If  n0W  by  thiS  Expfcffion  * 


\ddx  =  xx 

n 

•  . 

BD  will  be. found  to  be  dx  —  zxx  therefore  IG 


x  a 

2 


Wdx  —  xx  s 


V  y1  be  thrown  into  an  infinite  Series,  the’ 


Curve  AB  will  eafily  be  known.  It  appears  far, 
ther,  that  giving  an  Hyperbolical  Space,  this  Curve 


REF 


REF 


is  alfo  given,  and  vice  verfa.  For  i.  a  z. 


y 


Court  of  Rcquefts  was  taken  away  by  16-17.  Car.K 
See  Court  of  Requefis,  in  Vol.  I. 


\//  +  i  aa,  and  confequently  is  the  Space 


whofe  Fluxion  is  ;  V/  f  '+  aa •  But  fuch  a 
Space  is  no  other  than  the  Exteriour  (Equilateral) 
Hyperbola  A  B  E  G,  whofe  Semi-axis  AB  =  a , 
its  Abfciffe  AE  z=zy,  and  its  Ordinate  EG  =  a:. 

For  the  Menfu  ration  of  a  Surface  deferib’d  by  the 
Ccnverfion  of  a  Curve  round  its  Axis  •  we  are  to 
affumc  for  the  Fluxion  of  it,  a  Cylindrick  Super¬ 
ficies,  whofe  Altitude  is  the  Fluxion  of  the  Curve, 
and  whofe  diftance  from  the  Axis  is  the  Ordinate 
Applicate  correfponding  to  that  Fluxion.  Ex.  gr. 
Let  AC  be  the  Arch  of  a  Circle,  which  turning 
round  the  Axis  AD,  generates  a  fpherical  Super¬ 
ficies,  which  we  would  meafure.  Now  DC  the 
Fluxion  of  the  Arch  is  already  found  to  be  = 

r  x 

- -  which  if  we  multiply  by  the  Peri- 

y/vrx — xx 

phery  belonging  to  the  Radius  BC,  that  is,  by 

c  c 

—  a/  ir  x  —  x  x  ( putting  —  the  Ratio  of  the 

f  r 

Circumference  to  the  Radius )  we  fhall  have  cx 

for  the  Fluxion  of  the  fpherical  Superficies,  and 
Confequently  that  Superficies  it  felf,  is  cx, 

RECTUM,  was  ufed  formerly  for  a  Trial : 
Ccmmune  Reftum  was  a  Trial  at  Law ;  or  in  com¬ 
mon  Courfe  of  Law  :  And  Stare  ad  ReRum,  was 
to  (land  Trial. 

REDUNDANT  Hyperbola  is  one  fo  called,  be- 
caufe  it  exceeds  the  Conical  Sections,  in  the 
Number  of  its  Hyperbolical  Legs ;  being  a  Tri¬ 
ple  Hyperbola  with  fix  Hyperbolical  Legs :  See 
Curves. 

RED-lLd^.  of  the  Exchequer  is  a  M.  S.  Vol.  of 
feveral^Mifcellany  Trearifes,  in  the  keeping  of  the 
Queen’s  Remembrancer  in  that  Office  jin  it  are  the 
Number  of  the  Hides  of  Land,  in  many  Coun¬ 
ties,  before  the  Conquelf,  &c.  See  Bp.  Nicholfons 
Hifi.  Library. 

RE D-feer,  when  a  Piece  of  Iron  in  a  Smith’s 
Fire  of  his  Forge  is  heate.d  too  much,  it  wiRi?/</- 
feer,  as  they  call  it,  that  is,  break  or  crack  under 
the  Hammer,  while  it  is  working  between  hot  and 
cold.  Some  call  this  Red-fhire . 

RE-Extent  in  the  Law,  is  a  Second  Extend 
made  on  Lands  or  Tenements,  on  a  Complaint 
made  that  the  former  Extent  was  partially  per¬ 
formed. 

REEVE  of  a  Church  is  the  Guardian  of  it ;  or 
the  Church -Warden  j  as  Shire-Reeve  is  the  Sheriff, 
or  Guardian  of  a  County  j  and  Port-Reeve  the 
Warden  of  a  Port,  or  Haven. 

REFECTORY  was  that  Place  in  a  Monaftery 
where  the  Moq1:s,  Friars,  Nuns,  ufually  Di¬ 
ned  and  Supped. 

REFERENDARY,  Referendarius ,  was  a  Term 
ufed  by  the  Old  Saxon r,  as  appears  by  Grants  and 
Charters ,  for  tuch  a  Perfon  as  a  Mafter  of  Requeft 

was  to  the  King  or  Queen,  amongft  us  before  the 
Vol.  If. 


REFINING  is  the  Art  of  feparating  all  other 
Bodies  from  Gold  and  Silver ,  and  this  is  perform¬ 
ed  four  Ways. 

The  End  of  Refining  is  the  Separation  of 
all  other  Bodies  from  Gold  and  Silver ,  which 
is  performed  4  ways,  vi&.  by  Parting',  by  the 
Tefi  j  by  the  Almond  Furnace  or  the  Sweep  j  and 
by  Mercury.  1.  Parting  is  done  with  the  Aqua¬ 
fortis.  Some  Refiners ,  to  make  the  Aqua-fertis , 
take  Salt  Peter  3  pound,  and  Dant^ick.  (  not  En- 
glijh  )  Vitriol  2  pound  (  for  the  Englifh  Vitriol 
makes  a  weaker  Water,  and  Dirty  Colour’d  Vcr- 
diter,  and  wholly  fpoils  it. )  After  they  are  well 
Bruifed  and  Mixed  in  a  Mortar ,  they  Diftiil  1 00 
pound  of  the  Materials,  put  into  a  Cajl-lron  Pot, 
after  this  manner. 

Build  a  Furnace  2  Yards  high  or  more  ;  and  at 
the  top  place  in  your  Iron  Pot :  To  which  fit  a 
Head  of  Earth,  like  the  Head  of  a  large  Diflilla - 
tion  for  Chymical  Oyls,  which  muft  have  a  large 
Belly,  branching  it  felf  but  8  Inches  from  the  Iron 
Pot,  into  3  Branches ;  one  whereof  in  the  mid  it, 
comes  direcftly  ftraight  forward,  two  other  Late¬ 
ral  ones  come  Obliquely:  AH  which  Branches 
are  4  or  5  Inches  hollow  in  Diameter,  and  5  or  6 
long.  To  thefe  Branches  are  fitted  Glafs  Bodies ; 
Narrow  and  Hollow  at  both  Ends,  Large  and 
Globous  in  the  Midft.  Thefe  muft  be  exceeding¬ 
ly  well  Luted  on  with  Colcothar ,  Rags,  Flour  and 
Whites  of  Eggs.  To  this  firft  Glafs  Body  is  Luted 
on  another  Glafs ,  of  the  fame  Figure  and  Size, 
and  in  order  8.  alike  in  all,  till  they  come  to  the 
Receiver,  which  is  an  Ordinary  Gallon  Glafs.  All 
Thefe  Rows  of  Glajfes  lie  on  Boards,  (helving 
from  the  Head  to  the  Receiver.  The  two  Upper 
Receivers  or  Glafs  Bodies  need  Exceeding  good 
Luting,  for  the  reft  Ordinary  Lute  will  ferve. 

The  Lute  is  made  cf  good  Lome,  fome  Horfed 
dung,  and  a  little  Colcothar  ;  although  the  two  for¬ 
mer  do  well. 

A  little  Fire  and  that  of  Nevocafile-Coals  does  the' 
Work.  And  you  need  never  Break  or  Vnlute  any 
of  the  Receivers,  but  the  Lowermoft.  1 

The Aquafortis  being  Di filled  off,  is  put  into  a 
large  Earthen  Pot,  and  there  is  added  of  Fine  Sil¬ 
ver one  or  two  Pennyweight  (  which  is  called  Fi- 
xes)  to  every  Pound  of  Aqua-fortis,  which  with¬ 
in  4  hours,  will  purge  it  from  all  Dirt  and  Impu- 

niy,  and  make  it  fit  for  Parting,  which  is  thus 
done. 

If  their  Silver  Gilt  be  Fine  enough  for  FVire i 
they  only  Melt  it  in  a  Wind  Furnace  and  Caft  ir* 
Melted,  into  a  large  Tub  of  Water,  that  they  may 
have  it  m  fmall  Pieces;  but  if  it  be  but  Standard, 
hey  firft  Fme  it  on  the  left.  Thefe  fmall  Pieces 
taken  from  the  Water,  being  well  Dryed,  are -at 
into  a  Glafs  Taper-faihion'd,  a  Foot  High,  and  7 

rtVI  £  !°“°?  5  and  then  Glajfes  are 
Charged  with  Aqua-fortis  about  1  thirds  of  it,  and 

let  in  a  Fringe  of  Iron  covered  2  Inches  deep  with 

Ar>e  ’  3n  d  Gentle  Charcoal-Fire  is  made  under  it. 

Small  Bubbles  will  ioon  arife,  and  the  Water 
alio  run  over.  If  f0  they  take  off  the  Glajfes,  and 
old  them  till  it  doth  Hefervefcere,  or  elfe  pouf 
out  lome  of  it  into  a  Veffel  which  is  at  Hand. 

It  Lead  be  Mixed  with  it,  they  cannot  keep  is 
irom  Running  over. 

5  Q.  »  When 
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When  the  Water  hath  been  once  Quieted,  from 


this  Ebullition,  it  will  Rife  no  more. 

The  Greennefs  of  the  Water,  manifefteth  the 
Quantity  of  Copper  contained  in  it. 

If  the  Water  Boil  over,  ’twill  Penetrate  the 

Brickj  and  Wood. 

They  commonly  let  it  ftand  a  Night  on  the 
Iton-I{ange,  with  a  gentle  Heat  under  it,  and  in 
the  Morning  foftly  pour  off  the  Water  impregna¬ 
ted  with  all  the  Silver ;  all  the  Gold  lying  like 
black  Dirt  at  the  bottom  ;  which  being  walked 
out  is  put  into  fmall  Parting-glaffes,  and  let  over 
tkeSand  with  their  Conduit  Water  for  an  hour ,  and 
then  the  Water  poured  off.  This  is  repeated  5  or 
6  times,  to  Separate  the  Salt  from  the  Gold,  which 
is  now  fit  to  be  melted ,  and  cajl  into  Ingots. 

To  regain  the  Silver ,  they  have  large  Round 
Wafhing  Bowls,  lined  within  with  melted  Rofin 
and  Pitch  (  for  otherwife  the  Water  would  eat  the 
Wood,  and  penetrate  the  fides  of  the  Bowl)  co¬ 
vered  with  Copper  Plates  10  Inches  long,  6  wide, 
and  Half  or  more  thick.  Into  which  Bowls  they 
pour  good  ftore  of  Water  (the  more,  the  better 
the  Verditer )  and  then  the  Silver  Water ,  which 
working  on  the  fofter  Metal  of  Copper,  leaves  all 
the  Silver  in  moft  fine  Sand  at  the  Bottom,  and 
Sides  of  the  Bowl,  and  Plates  of  Copper ;  which 
being  taken  out,  is  Wafiied,Dryed  and  Melted  for 
any  Ufe. 

If  any  Brafs  or  Shroffe  Metal  be  in  the  Plates, 
they  gather  very  little  of  the  Silver  ;  the  Latter 
mixing  with  the  Silver. 

With  the  Copper-water,  poured  off  from  the  Sil¬ 
ver,  and  Whiting ,  Verditer ,  is  made  thus.  They 
put  into  a  Tub  a  Hundred  Pound  weight  of  Whi¬ 
ting,  and  thereon  pour  the  Copper-water,  and  ftir 
them  together  every  Day,  for  fome  Hours  toge¬ 
ther.  And  when  the  Water  grows  pale,  they 
take  it  out,  and  fet  by  for  farther  Ufe,  and  pour 
on  more  of  the  Green  Water  ;  and  fo  continue  till 
the  Verditer  be  made  ;  which  being  taken  out,  is 
laid  on  large  Pieces  of  Chalk  in  the  Sun,  till  it  be 
dry  for  the  Market. 

The  Water  mention’d  to  be  taken  from  the  Ver¬ 
diter,  is  put  into  a  Copper,  and  boiled  till  it  comes 
to  the  Thicknefs  of  Water-Gruel,  now  principal¬ 
ly  confifting  of  Salt-Peter  reduced,  (  moft  of  the 
Spirit  of  Vitriol  being  gone  with  the  Copper  into 
the  Verditer,  )  a  Difh  full  whereof  being  put  into 
the  other  Materials,  for  Aquafortis,  is  Re-diftil- 
led,  and  makes  a  Double-water,  almoft  Twice  as 
good  as  that  without  it. 

2.  By  the  Tejl,  all  Metals  are  feparated  from 
Silver ,  except  Gold,  becaufe  they  fwim  over  it, 
-when  they  are  all  melted  together. 

The  T eft  is  thus  made,  They  have  an  Iron 
Mould,  Oval,  and  two  Inches  Deep.  At  the  Bot¬ 
tom  hereof  are  3  Arches  of  Iron,  fet  at  Equal 
Diftances,  2  Fingers  wide,  if  the  great  Diameter 
of  it  be  14  Inches  long;  and  fo  proportionable  in 
Greater  or  Leffer  T efts.  This  Cavity  they  fill 
with  fine  Powder  of  Bonc-Afhcs,  moiftened  with 
Lixivium,  made  with  Soap-Ajhes.  Some  ufe  Cakes 
of  Pot-Afhes ,  or  other  Afhes  well  cleanfed,  and 
fo  prdfed  well  together  with  a  Muller,  that  it  be¬ 
comes  very  clofe  and  fmooth  at  the  Top.  There 
is  left  above,  a  Cavity  in  the  Midft  of  it,  to  con¬ 
tain  the  melted  Silver.  This  Cavity  is  made  grea- 
teft  in  the  Middle  ;  for  the  Bonc-Afhcs  come  up 
parallel  ro  the  Circumference  of  the  Mould  ;  only 
a  fmall  Channel  in  that  End,  which  is  moft  re¬ 


mote  from  the  Blajl,  for  the  Running  off  of  the 
Bafer  Metals,  and  fo  is  made  Declive  to  the  Cen¬ 
ter  of  the  left,  where  ’tis  not  above  half  an  Inch 
deep. 

The  Left  thus  made,  is  fet  Annealing  24  Hours. 
and  then  ’tis  fet  in  a  Chimney  a  Yard  High,  pa¬ 
rallel  almoft  to  the  Nofe  of  a  great  Pair  of  Bel¬ 
lows  ;  and  then  therein  is  put  the  Silver.  Which 
being  covered  all  over  with  Billets  of  Barfed  Oak, 
the  Blajl  begins,  and  continues  all  the  while 
ftrongly.  The  Lead,  purify ’d  from  all  Silver , 

(  which  they  call  the  Soap  of  Metals  )  firft  put  in, 
melts  down  with  the  Silver ,  and  then  the  Lead 
and  Copper  fwim  at  the  Top,  and  run  over  the 
Tejl.  Whofe  Motion  the  Refiner  helps  with  a  Jong 
Rod  of  Iron  drawn  along  the  Surface  of  the  Sil¬ 
ver  towards  the  fore-mention’d  Slit  -  and  often 
ftirring  all  the  Metal,  that  the  Impurer  may  the 
better  rife ;  and  by  continuing  this  Courfe,  Sepa¬ 
ration  is  made  in  2  or  3  Hours. 

The  greateft  part  of  the  Lead  flies  away  in 
Smoak, 

If  the  Lead  be  gone  before  all  the  Copper ,  ’twill 
rife  in  fmall  Red-fiery  Bubbles ;  and  then  they  fay 
the  Metal  Drives ,  and  muft  add  more  Lead.  The 
force  of  the  Blajl  drives  the  Higher  Metals  to  the 
lower  fide  of  the  Tejl,  and  helps  its  running 
over. 

When  the  Silver  is  fully  Fined,  it  looks  like 
moft  pure  Quickfilver  ;  and  then  they  take  off 
their  Sogs  and  let  it  Cool.  In  the  Cooling,  the  Sil¬ 
ver  will  frequently  from  the  Middie,  fpring  up  in 
fmall  Bays,  and  fall  down  again.  If  moijl  Silver 
be  put  into  that  which  is  melted,  ’twill  fpring  into 
the  Fire. 

A  good  Tejl  will  ferve  two  or  three  Firings. 

So  foon  as  the  Silver  will  hold  together,  they 
take  it  out  of  the  Tejl ,  and  beat  it  on  an  Anvil 
into  a  round  Figure,  for  the  Melting-Pot  •  which 
being  fet  in  a  Wind-Furnace ,  furrounded  with 
Coal ,  and  covered  with  an  Iron-Cap  that  no  Char¬ 
coal  fall  into  it,  is  then  melted. 

If  any  Drofs  or  Filth  be  in  the  Melting-Pot ,  they 
throw  in  fome  Tincal,  which  gathers  the  Drofs  to¬ 
gether,  that  it  may  be  feparated  from  ir. 

Thefe  Melting-Pots  are  never  Burned,  but  only 
Dryed,  and  laft  a  whole  Day,  if  they  be  not  fuf- 
fered  to  Cool ;  but  if  they  once  Cool,  they  infalli¬ 
bly  Crack. . 

3.  In  the  Almond-Furnace  or  fweep,  all  forts  of 
Metals  are  feparated  from  Cinders,  parts  of  melting 
Pots,  Tejls,  Bricky  and  all  other  harder  Bodies  ; 
which  muft  be  firft  beaten  into  fmall  Pieces  with  a 
Hammer  on  an  Iron- Plate. 

Thofe  which  ftick  but  fuperficially  to  the  Sil¬ 
ver,  they  Wafh  off  thus ;  they  have  a  Wooden 
round  Inftrument  2  Foot  wide,  fomewhat  hollow 
in  the  Middle,  with  a  Handle  on  each  fide.  On 
this  they  put  the  Materials,  and  hold  them  in  a 
Tub  of  Water  below  the  Surface,  and  lo  waving 
it  to  and  fro,  all  the  lighter  and  loofer  matrer  is 
feparated  from  the  Metal. 

The  Furnace  is  6  feet  High,  4  feet  Wide,  and 
2  feet  Thick,  made  of  Brick ;  having  a  Hole  in  the 
Midft,  at  the  Top  8  Inches  over,  growing  Nar¬ 
rower  towards  the  Bottom  of  it,  where  on  the 
Fore  part,  it  ends  in  a  fmall  Hole,  environed  with 
a  Semi-circle  of  Iron ,  to  keep  the  Molten  Metal. 
About  the  Middle  of  the  Back,  there  is  another 
Hole  to  receive  the  Nofe  of  a  great  Pair  of  BcL 
lows. 


When 
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When  the  Furnace  is  Annealed  with  Charcoal 
and  Hot,  they  throw  two  or  three  Shovels  of  Coal, 
to  one  of  the  fore-mention’d  Stuff,  and  fo  pro¬ 
ceed  during  the  whole  Work,  which  continues 
three  Days  and  Nights,  without  Intermidion.  Af¬ 
ter  Eight  or  Ten  Hours  the  Metal  begins  to  run  ; 
and  when  the  Receiver  below  is  pretty  full,  they 
lade  it  out  with  an  Iron-Ladle,  and  calf  it  into 
Sows  in  Cavities,  or  Forms,  made  with  Afhes. 

They  frequently  flop  the  Pajfage-hole  with  Cin¬ 
ders  to  keep  in  the  Heat ;  and  when  they  think  a 
Quantity  of  Metal  is  melted,  they  Unftop  the  Hole 
to  pafs  it  off. 

If  the  Stuff  be  hard  to  Flux,  they  throw  interne 
Slag  (  which  is  the  Recrement  of  Iron )  to  give  it 
Fufion. 

A  (linking  blue  Smoak.  proceeds  from  the  Fur¬ 
nace,  and  all  By-ftanders  put  on  the  Colour  of  Dead 

Men . 

To  get  the  Silver  from  thole  Metals ,  and  to  de¬ 
fine  their  Copper  from  the  Litharge ,  they  now  ufe 
no  other  Art  than  that  of  the  T 'eft. 

4.  By  Quicks  fit  ver  the  Filings  of  Gold  and  Silver 
are  Separated  from  Dufl,  &c.  This  Duft  is  put  into 


found  in  the  direct  Axis,  fo  may  any  reflected 
Dial  be  alfo  made  by  help  of  any  Point  found  in 
the  reflected  Axis. 

And  in  regard  the  remedied  Axis  for  the  mod 
part  will  fall  above  the  Horizon  of  theGlafs  with¬ 
out  the  Window,  fo  that  no  Point  there  can  be  fix¬ 
ed,  therefore  a  Point  muft  be  found  in  the  faid  re¬ 
flected  Axis  continued  below  the  Horizontal  of  the 
faid  Glafs,  until  it  touch  the  Ground  or  Floor  of 
the  Room  in  fome  part  of  the  Meridian  formerly 
drawn,  which  Point  will  be  the  Point  in  the  re¬ 
verfed  Axis  defired,  and  may  be  found,  as  fol- 

loweth.  # 

One  End  of  the  Thred,  being  fixed  at  or  in  the 
Centre  of  the  faid  Glafs,  move  the  other  End 
thereof  in  the  Meridian  formerly  drawn  below 
the  faid  Glafs,  until  the  faid  reverfed  Axis  be  de- 
preffed  below  the  Horizon,  as  the  direct  Axis  was 
elevated  above  the  Horizon,  which  may  be  done 
by  applying  the  Side  or  Edge  of  a  Quadrant  to  the 
Thred,  and  moving  the  End  thereof  to  and  fro  in 
the  faid  Meridian,  until  the  Thred  with  a  Plum¬ 
met  cut  the  fame  Degree  as  the  Pole  is  above  the 
Horizontal  Glafs,  and  then  that  Point  where  the 


a  Hand-Mill  with  Quick,-filver ,  and  being  conti-  End  of  the  Thred  toucheth  the  Meridian  either  on 
nually  Turned  upon  that  and  the  Metals,  an  Amal-  the  Floor  or  Wall  of  the  Room,  is  the  Point  in  thfe 
gama  is  made  of  them,  and  Fair  Water  poured  reflected  reverfed  Axis  fought  for. 


Now  if  the  reverfed  Axis  cannot  be  drawn  from 
the  Glafs  by  reafon  of  the  jetting  of  the  Window 
or  other  impediment,  that  Point  in  the  reverie 
Axis  may  be  found  by  a  Line  parallel  thereto,  by 
fixing  one  End  of  it  on  the  Glafs,  and  the  other 
End  in  the  Meridian,  fo  as  that  it  may  be  parallel 
to  the  Floor  or  Wall  in  which  the  reverfed  Axis- 
point  will  fall,  and  find  the  Axis-point  from  that 
other  End  of  the  Lath:  fo  if  the  fame  Diftance  be 


in,  carries  off  the  Vujl  as  it  runs  out  again  by  a 
fmall  Quill. 

This  Amalgarna  is  put  into  an  Iron,  with  a  Bolt- 
bead  fet  into  the  Fire,  having  a  long  Iron  Neck,  3 
Feet  long,  to  which  is  fitted  a  Receiver.  The  Fire 
Diftills  off  the  Mercury  into  the  Receiver,  and  the 
Gold  and  Silver  remains  in  the  Bolt-head. 

REFLECTED  Dialling  is  the  Aft  of  deferibing 
Hour-lines,  Azimuths,  Parallels  of  Declination,  or  fet  from  that  Point  backward  in  the  Meridian  on 
of  Altitude,  &c.  and  all  the  Furniture  of  Dials ; ;  the  Floor,  as  is  the  Lath,  the  Point  will  be  found 
on  (ueb  Places  as  the  Suns  direct  Rays  can  never  in  the  reverfed  Axis  defired. 
come  to  directly,  but  only  by  the  help  of  fome  j  Thus  having  found  a  Point  in  the  reflected  re- 
reflectrng  Surface  ;  as  fuppofe  on  the  Ceiling  of  a  verfed  Axis  ;  it  is  not  hard,  by  help  whereof  and 
Room,  &c.  where  the  Beams  may  be  reflected  by  the  Horizontal  Dial,  to  draw  the  reflected  Hour- 
a  piece  of  Looking-glafs  placed  on  the  Board,  lines  on  any  Ceiling  or  Wall,  be  it  never  fo  con- 
Stool  or  Tranfome  of  a  Window  ;  or  other  conve-  cave  or  convex. 

nient  place  :  And  this  may  be  done  either  by  aj  To  do  which:  Firfl  note,  that  all  ftraight  Lines 
Glals  placed  Horizontally,  or  at  oblique  Angles  to  in  any  projection  on  any  Plane,  do  always  fepre- 
the  Horizon^  jfent  great  Circles  in  the  Sphere,  fuch  are  all  the 

1.  If  the  Glafs  be  placed  Horizontally,  you  may,  Hour-lines, 
by  the  following  Method,  upon  any  Wall  or  Cei- 1  Place  the  Centre  of  this  Horizontal  Dial  in  the 
ling  of  a  Room,  where  that  Glafs  can  reflect  a ,  Centre  of  the  Glafs,  the  Hour-lines  of  the  faid 
Spot  of  Light,  draw  true  Hour  Lines,  Furniture, fkc.  Dial  being  horizontal,  and  the  Meridian  of  the 
tho’  the  Surface  be  never  fo  irregular,  as  convex,  .  World,  which  may  be  done  by  Plumb-lines  let 

fall  from  the  Meridian  on  the  Ceiling  :  Then  fix 
the  End  of  a  Thread  or  Silk  in  the  faid  Centre  of 
the  Dial  or  Glafs,  and  draw  it  directly  over  any 
Hour-line  on  the  Dial  which  you  intend  to  draw 
at  the  further  fide  of  the  Room,  and  there  let  one 


concave,  or  of  any  form  whatfoever. 

Firft,  draw  on  Paft-board  or  other  Material,  or 
get  made  in  Brafs  an  Horizontal  Dial  for  the  La¬ 
titude  propofed. 

Then  by  the  help  of  the  Azimuth,  or  at  the 

time  when  the  Sun  is  in  the  Meridian;  or  by  j  hold  or  fatten  that  Thread  with  a  fmall  Nail, 
knowing  the  true  Hour  of  Day,  whereby  may  be  |  Then  in  the  Point  formerly  found  on  the  rever* 
drawn  feveral  Lines  on  the  Ceiling,  Floor,  and  Ted  Axis  on  the  Floor,  fix  another  Thread  there 
Walls  of  the  Room  :  fo  as  in  refpect  of  the  Cen-  (  as  formerly  was  done  in  the  Centre  of  the  DiaU 

then  take  that  Thread,  and  make  it  juft  touch  the 
Thread  (  on  the  Hour-line  of  the  Horizontal  Dial 
extended)  in  any  Point  thereof,  it  matters  not 
where-abouts,  and  mark  where  the  End  of  that 
Thread  toucheth  the  Wall  or  Ceiling,  and  there 
make  fome  Mark  or  Point. 

Then  again  move  the  lame  Thread  higher  or 
lower  at  pleafure,  ’till  it, as  formerly,  touch  the  faid 
fame  Hour-thread,  and  mark  agdn  where-abouts 
On  the  Wall  or  Ceiling,  the  End  of  the  faid  Thread 

'  alfo 


tre  of  the  Glafs  they  may  be  in  the  true  Meridian- 
cirde  of  the  World :  For  if  right  Lines  were  ex¬ 
tended  from  the  Centre  of  the  faid  Glals  by  any 
Point,  thotigh  elevated  in  any  of  thofe  Lines  fo 
drawn,  it  would  be  directly  in  the  Meridian-circle 
of  the  World. 

Now  all  reflective  Dialling  is  performed  from 
that  Principle  in  Opticas,  Which  is,  That  the  Angle 
of  Incidence  is  equal  to  the  Angle  of  Reflection.  And 
as  any  direct  Dial  may  be  made  by  help  of  a  Point 


REF 


\ 


REF 


alfo  toucheth.  In  like  manner  may  be  found  more 
Points  at  plealure,  but  any  two  will  be  fufficient 
for  the  projecting  or  drawing  any  Hour-line  on 
any  Plane,  how  irregular  foever.  For  if  you  move 
a  Thread,  and  alfo  your  Eye  to  and  fro,  until  you 
bring  the  faid  Thread  direCtly  between  your  Eye 
and  the  Points  formerly  found,  you  may  projeCt 
thereby  as  many  Points  as  you  pleafe  at  every  An¬ 
gle  of  the  Wall  or  Ceiling,  whereby  the  reflected 
Hour-line  may  be  cxaCtly  drawn. 

Again,  in  like  manner  remove  the  faid  Thread 
faftned  in  the  Centre  of  the  Horizontal  Dial, 
(  which  alfo  is  the  Centre  of  the  Glafs  )  on  any 
other  Hour-line  dclired  to  be  drawn,  and  as  be¬ 
fore  fallen  the  other  End  of  the  Thread,  by  a 
fmall  Nail,  or  otherwife  at  the  further  Side  of  the 
Room,  but  fo  that  the  faid  Thread  may  lie  juft  on 
the  Hour-line  propofed  to  be  drawn  on  the  Hori¬ 
zontal  Dial.  Then  (  as  before  )  take  the  Thread 
faftened  in  the  Point  on  the  reflected  Axis,  and 
bring  it  to  touch  the  Thread  of  the  Hour-line  in 
any  part  thereof,  and  mark  where  the  End  of  that 
Thread  toucheth  the  faid  Wall  or  Ceiling :  Then 
again  as  before  )  move  the  faid  Thread  fo,  as 
that  it  only  touch  the  faid  Thread  of  the  Hour-line 
in  any  other  part  thereof,  and  alfo  mark  where 
the  End  of  that  Thread  toucheth  the  faid  Wall  or 
Ceiling  :  So  is  there  found  two  Points  on  the  Wall 
or  Ceiling,  being  in  the  reflected  Hour-line  defi- 
red,  by  help  of  which  two  Points  the  whole  Hour¬ 
line  may  be  drawn  ;  for  if  (  as  before  )  a  Thread 
be  fo  fituated,  that  it  may  interpofe  between  the 
Eye  and  the  faid  two  Points  found,  you  may  make 
many  Points  at  pleafure,  whereunto  the  faid 
Thread  may  alfo  interpofe,  which  for  more  Con- 
veniency  may  be  made  at  eve.ry  Angle  or  bending 
of  the  Wall  or  Ceiling,  be  they  never  fo  many  : 
So  that  if  Lines  be  drawn  from  Point  to  point, 
that  faid  reflected  Hour-line  will  be  alfo  exaCtly 
drawn. 

In  like  manner  may  the  Hour-lines  be  drawn 
fo,  that  the  Reflex  or  Spot  of  the  Sun  from  the 
faid  Horizontal  Glafs  iituated  in  the  faid  Win¬ 
dow  (  as  before  )  Alining  amongft  the  faid  re¬ 
flected  Hour-lines  drawn  on  the  Wall  or  Cei¬ 
ling,  will  exactly  Aiew  the  Hour  of  the  Day  de- 
.  lired. 

Now  if  Lines  be  drawn  round  about  the  faid 
Room,  equal  to  the  Horizon  of  the  faid  Glafs,  it 
will  Aiew  when  the  Sun  is  in  or  near  the  Hori¬ 
zon. 

To  draw  the  /Equator  and  Tropicks  on  any  Wall  or 
Ceiling  to  any  Horizontal  reflecting  Glafs. 

I.  To  draw  the  reflected  j Equator  or  EquinoCtial*  line 

on  the  Wall  or  Ceilingy  which  reprefents  a  great 

Circle. 

Take  the  Thread  fixed  in  the  Centre  of  the 
Glafs,  and  move  the  End  thereof  to  and  fro  in  the 
Meridian-line  drawn  on  the  Ceiling,  until  by  help 
of  a  Quadrant  rhe  faid  1  hread  be  elevated  equal 
to  the  Complement  of  the  Latitude,  ( which  will 
be  always  perpendicular  to  the  reverfed  Axis ) 
marking  in  the  Meridian  where  the  end  of  that 
T  hread  falls,  then  on  that  Point  and  the  faid  Me¬ 
ridian  line  on  the  Ceiling  ereCt  a  perpendicular 
1  me,  which  Line  may  be  continued  on  any  Plane 
whatfoever,  and  is  the  reflected  EquinoCtial-line 
defired. 


Note  that  all  great  Circles  are  right  Lines  and 
are  always  drawn  or  projected  from  a  right 
Line. 

2.  To  draw  the  Tropickj.  Note ,  that  all  Parallels  of 

Declination  are  lejfer  Circles ,  and  are  Conick  Se¬ 
ctions. 

Firft,  make  or  take  out  of  fome  Book  a  Table 
of  the  Sun’s  Altitude  for  each  Hour  of  the  Day, 
calculated  for  rhe  Place  of  the  Latitude  propofed, 
when  the  Sun  is  in  either  of  the  Tropicks.  Then 
take  the  Thread  fixed  in  the  Centre  of  the  Glafs, 
and  by  applying  one  Side  of  a  Quadrant  to  the  faid 
Thread,  and  moving  one  End  of  it  to  and  fro  in 
the  Hour-line  propofed,  elevate  the  faid  Thread 
anfwerable  to  the  Suns  height  in  that  Hour,  when 
he  is  in  that  Tropick  you  defire  to  draw,  and 
mark  where  the  End  of  that  Thread  lo  elevated 
tducheth  in  that  Hour-line  propofed.  So  may  you 
in  like  manner  find  a  feveral  Point  in  each  Hour¬ 
line  for  the  Suns  height  in  that  Tropick,  whereby 
a  Line  may  be  drawn  on  the  Wall  or  Ceiling  from 
Point  to  point  formerly  made  in  the  faid  Hour¬ 
lines,  which  the  Tropick  defired. 

In  like  manner  may  any  Parallel  of  Declination 
be  drawn  :  If  there  be  firft  calculated  a  Table  of 
the  Sun’s  Altitude  at  all  Hours  of  the  Day,  when 
the  Sun  hath  any  Declination  propofed,  whereby 
may  be  drawn  either  the  Parallels  of  the  Suns 
place,  or  the  Parallels  of  the  Length  of  theDay. 

To  draw  the  Parallels  of  Declination  to  any  re¬ 
flected  Glafs  moft  eafily ,  by  help  of  a  Trigon 
firfl  wade  on  Pafi-board  or  other  Material. 

Fix  the  Trigon  to  the  reflected  reverfed  Axis, 
fo  that  the  Centre  of  the  Trigon  may  be  in  the 
Centre  of  the  Glafs,  then  will  the  EquinoCtial  on 
the  Trigon  be  perpendicular  to  the  faid  Axis: 
Then  take  the  Thread  fixed  in  the  Centre  of  the 
Glafs,  and  lay  it  along  either  of  the  Tropicks,  or 
other  Parallels  of  Declination  required,  which  is 
drawn  on  the  faid  Trigon,  which  Thread  muft  be 
continued  fo,  that  the  End  thereof  may  touch  any 
Hour-line,  and  on  that  Hour-line  mark  the  Point 
of  Touch,  the  Thread  being  ft  ill  laid  on  the  fame 
Parallel  of  Declination  on  the  Trigon  :  In  the  fame 
manner  find  a  Point  in  each  Hour-line,  Laftly, 
draw  a  Line  by  thofe  Points  fo  found,  which  will 
be  the  Tropick-line  or  other  Parallel  of  Declina¬ 
tion,  as  the  Thread  was  laid  on,  on  the  Trigon. 

To  draw  the  Azimuth-lines  on  any  Wall  or  Cei¬ 
ling  to  any  Horizontal  reflecting  Glafs.  Note , 
that  all  Azimuths  are  great  Circles. 

Firft,  find  a  Vertical-point,  either  above  to  the 
Zenith,  or  below  to  the  Nadir  of  the  Glafs  ( by 
fome  called  a  Perpendicular  or  Plumb-line )  and 
mark  in  what  Point  it  cuts  the  Floor  of  the  Room, 
which  Point  I  call  the  reflected  Vertical-point, 
wherein  rhe  End  of  a  Thread  is  to  be  fixed  :  For 
by  a  Point  found  in  the  reflected  Axis  of  the  Ho- 
rixon  the  Azimuths  may  be  drawn,  as  by  a  Point 
found  in  the  reflected  Axis  cf  the  EquinoCtial  the 
Hour-lines  may  be  drawn. 

Then  on  Paft-board  or  other  Material  draw  the 
Points  of  the  Compafs  or  other  Degrees,  and  fix 
the  Centre  thereof  in  the  Centre  of  the  Glafs,  and 
the  Meridian  thereof  in  the  Meridian  of  the  World, 

as 
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as  was  Ihewn  in  drawing  the  Hour-lines,  being 
careful  to  place  it  Horizontal. 

Then  take  the  Thread  fixed  in  the  place  of  the 
Glafs,  and  draw  it  over  any  Azimuth,  which  is 
delired  to  be  drawn,  and  at  the  further  fide  of  the 
Room  fallen  that  Thread  with  a  tmajl  Nail  as  it 
was  in  drawing  the  reflected  Hour-lines:  Then 
take  the  Thread  whofe  End  is  fastened  in  the  faid 
reflected  Vertical-point,  and  bring  that  Thread  fo 
as  juft  to  touch  the  faid  Horizontal  Thread,  and 
augment  it,  until  the  End  thereof  touch  the  Wall 
or  Ceiling,  and  there  make  a  Mark  or  Point.  In 
like  manner,  move  the  faid  Thread,  whole  End 
is  fatten'd  in  the  faid  Vertical-point,  higher  or 
lower  at  pleafure,  ’till  as  formerly  it  touch  the  faid 
Horizontal  Thread,  and  mark  again  where-abouts 
the  End  thereof  toucheth  the  faid  Wall  or  Cei¬ 
ling  :  Now  by  help  of  thefe  two  Points  found  in 
the  reflected  Azimuth-line,  the  whole  Azimuth¬ 
line  may  be  drawn  ;  for  if  (  as  before  in  drawing 
the  Hour-lines )  a  Thread  be  fo  fituated,  that  it 
may  interpofe  between  the  Eye  and  the  faid  two 
Points,  you  may  make  many  Points  at  pleafure, 
to  which  the  faid  Thread  fo  fituated  may  alfo  in¬ 
terpofe,  which  may  be  made  at  every  Angle  or 
bending  of  the  Wall  or  Ceiling  fas  before)  where¬ 
by  the  reflected  Azimuth-line  defired  may  be 
drawn.  In  like  manner  may  the  other  reflected 
Azimuth-lines  be  drawn. 

Alfo  the-re  may  be  Lines  drawn  parallel  to  the 
Horizon  round  about  the  Room,  by  help  of  the 
Thread  fixed  in  the  Centre  of  the  Glafs,  and  a 
Quadrant  for  the  Elevation  thereof,  which  will 
Ihevv  the  Suns  Altitude  at  any  appearance  there¬ 
of. 

Thus  have  I  Jhewed  the  drawing  of  a  reflected  Dial 
from  an  Horizontal  Glafs,  with  all  the  ufual  Furni¬ 
ture  thereon ,  though  the  bVall  or  Place  on  which  it  is 
to  he  drawn  be  never  fo  gibbous  or  irregular ,  or  in 
what  Jhape  foever. 

Now  the  Glafs  may  be  exactly  fituated  Hori. 
zontal,  if  you  draw  a  reflected  Parallel  for  the 
prefent  Day,  and  know  alfo  the  true  Hour,  and  lo 
place  the  Glafs,  that  the  Spot  or  Reflex  of  the  Sun 
may  fall  thereon  on  the  Ceiling,  for  there  is  no 
way  by  an  Inftrument  to  do  it,  the  Glafs  is  fo 

fmall.  j 

2 .  If  the  Glafs  be  placed  obliquely,  and  not  pa¬ 
rallel  to  the  Horizon,  it  will  recline  with  feme 
Angle  from  the  Zenith,  and  then  to  draw  the  re¬ 
flected  Dial  true,  thefe  two  Things  are  principally 
to  be  confidered. 

I :  The  RefleSted  Horizon. 

2.  The  Deflected  Meridian. 

Note  the  Horizon  and  Meridian  are  two  great 
Circles. 

I.  To  draw  the  re  flexed  Horizon  according  to  the  Si¬ 
tuation  of  any  reclining  Glafs  whatfoever. 

Firft,  let  two  Pieces  of  nealed  Wire  be  fattened 
on  the  Window  on  each  fide  of  the  laid  Glafs,  the 
Ends  thereof  being  without  the  Room  in  the  Air, 
at  whofe  Ends  let  there  be  fattened  a  Thread  which 
may  be  pulled  ftraight  at  pleafure,  by  bending  of 
the  Wire,  then  bend  thofe  Wires  upward  or 
downward,  until  the  Thread  fattened  at  the  End 


of  each  W  ire  be  exaCtly  Horizontal  with  the  Centre 
of  the  Glafs,  which  may  be  tried  by  a  Quadrant 
T  hen  I  tic  a  Siring  or  Thread  crofs  the  Room,  in 
fuchaSort  that  I  may  from  moft  pait  of  theT  hread 
fee  the  reflecting  Glafs,  and  therein  the  faid  Hori¬ 
zontal  Thread  without  the  Room  .  Ihen  on  the 
faid  Thread  crofs  the  Room,  I  tie  a  flipping  Knot 

to  move  to  and  fro  at  pleafure,  which  Knot  I  move 
to  and  fro  on  the  faid  T  hread,  until  by  looking  in 
the  faid  Glafs  1  find  from  my  Eye  the  laid  Knot 
and  part  of  the  Horizontal  Thread  without,  all 
as  it  were  in  a  right  Line,  the  one  interpofing  the 
fight  of  the  other.  Then  being  careful  to  keep 
the  Knot  in  that  pofition,  fatten  one  End  of  a 
Thread  in  the  place  of  the  Centre  of  the  reclining 
reflecting  Glafs,  and  bring  that  Thread  fo,  as  juft 
to  touch  the  aforefaid  Knot,  augmenting  that 
Thread,  until  the  End  thereof  touch  the  Wall  or 
Ceiling,  and  there  make  a  Mark  or  Point,  lo  is 
there  one  Point  found  on  the  Wall  or  Ceiling  in 
rhe  reflected  Horizon  of  the  World.  Then  I  be¬ 
gin  again,  and  remove  the  pofition  of  that  Thread 
(  which  went  overthwart  the  Room  )  either  higher 
or  lower  at  pleafure,  Hill  having  regard  that  I  may 
from  the  moft  part  of  the  faid  Thread  fee  the  re¬ 
flecting  Glafs,  and  therein  the  fame  Horizontal 
Thread  without  the  Room.  T  hen,  as  before,  I 
move  the  faid  Knot  on  the  faid  Thread  to  and  fro, 
until  ( as  before  )  by  looking  in  the  faid  Glafs  I 
find  from  my  Eye  the  faid  Knot,  and  part  of  the 
Horizontal  Thread  both  in  one  right  Line,  the  one 
interpofing  the  fight  of  the  other;  and  by  the  faid 
Knot  I  bring  that  Thread,  whofe  End  is  fattened 
in  the  Centre  of  the  laid  Glafs,  and  keeping  it 
juft  to  touch  the  faid  Knot,  I  continue  it,  until 
the  End  thereof  touch  the  Wall  or  Ceiling,  as  be¬ 
fore,  and  there  I  make  another  Mark  or  Point; 
fo  is  there  two  Points  found  in  the  faid  reflected 
Horizon  on  the  Wall  or  Ceiling.  By  which  faid 
two  Points,  if  a  Thread  (  as  before)  be  fo  fitua¬ 
ted,  that  it  may  interpofe  between  the  Eye  and  the 
faid  two  Points,  there  may  be  many  Points  to  be 
in  the  fame  Interpofition  of  the  Thread,  which 
( as  before  )  may  be  made  at  every  bending  or 
Angle  of  the  Wall  or  Ceiling,  whereby  the  refle¬ 
cted  Horizon  defired  may  be  drawn,  by  drawing 
a  Line  from  point  to  point  round  about  the  Room  ; 

|  which  will  be  the  true  reflected  Horizon  according 
to  the  Situation  of  the  Glafs. 

2.  To  draw  the  Reflected  Meridian,  according  to  the 
Situation  of  any  Reclining  Glafs  whatfoever. 

Firft,  take  a  Lath  or  thin  Piece  of  Wood  of  any 
convenient  Length  at  pleafure,  as  fome  one  and  an 
half,  or  two  Foot  long,  and  at  each  End  thereof 
make  a  Hole,  the  one  to  hang  a  Thread  or  Plum¬ 
met,  and  the  other  is  to  put  a  fmall  Nail  therein 
to  fatten  it  in  fome  part  of  the  Window  over  the 
Centre  of  the  Glals,  fo  that  the  Thread  and  Plum¬ 
met  may  hang  without  the  Room  :  Then  by  help 
of  the  Sun’s  Azimuth  you  may  draw  the  Meridian¬ 
line,  (  as  before  )  as  if  the  Glafs  were  horizontal, 
and  move  the  Lath  with  the  Thread  and  Plummet 
at  the  End  of  it  to  and  fro,  until  the  Thread  and 
Plummet  be  in  the  direCt  Miridian  of  rhe  World 
with  the  Centre  of  the  Glals.  Then  ,(  as  before  ) 
tie  a  Thread  crofs  the  Room,  in  fuch  fort  that 
from  or  by  fome  part  of  the  faid  f  hread  both  the 
reclining  Glafs  and  the  Thread  to  which  the  Plum¬ 
met  isfaftened  may  be  feen  at  one  Lime.  Then 
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(  aS  before  )  on  the  faid  Thread,  which  erodes  the 
Room,  I  tie  a  flipping  Knot,  which  I  move  to 
and  fro  on  the  faid  String,  until  by  looking  in  the 
faid  Glafs  I  find  from  my  Eye  the  faid  Knot  and 
iome  part  of  the  perpendicular  I  bread  without, 
all  as  it  were  in  one  right  Line,  the  one  fhadow- 
ing  or  interpofing  the  fight  of  the  other,  being  then 
very  careful  to  keep  that  Knot  in  the  fame  Pofiti- 
on,  then  take  the  Thread  (the  End  whereof 
being  fattened  in  the  laid  Centre  of  the  Glafs ) 
and  bringing  it  jhft  to  touch  the  faid  Knot,  I  aug¬ 
ment  that  Thread,  until  the  End  thereof  touch 
the  faid  Wall  or  Ceiling,  and  the  faid  Thread  alfo 
touch  the  Knot,  as  before:  Then  in  that  place 
where  the  End  of  the  faid  Thread  toucheth  the 
Wall  or  Ceiling,  I  make  a  Mark,  which  Mark  or 
Point  will  be  direCtly  in  the  reflected  Meridian  of 
the  World,  according  to  the  Situation  of  that 
Glafs.  Then  again  1  remove  that  Thread  (  over¬ 
thwart  the  Room )  on  which  the  faid  Knot  is,  ei¬ 
ther  higher  or  lower  than  it  formerly  was,  at  plea- 
fore,  ftill  having  regard  that  from  fome  part  of  the  ; 
Paid  Thread  within, "you  may  fee  both  the  reclining 
Glafs,  and  the  perpendicular  Thread  without  at . 
one  Time;  and  (  as  before  )  move  the  faid  flipping  ' 
Knot  on  th£  faid  Thread,  until  by  looking  in  the  ' 
faid  reclining  Glafs,  you  fee  the  faid  Knot  and  ■ 
fome  part  of  the  perpendicular  Thread  without  in 
one  right  Line,  fo  as  the  one  fliadows  or  hinders  j 
the  fight  of  the  other,  (as  before  )  which  Knot; 
then  mutt  not  be  removed  from  its  Situation  ;  - 
then  take  that  Thread  (  whofe  End  is  fattened  in  j 
the  Glafs)  and  bring  it  to  touch  that  Knot,  the; 
End  of  the  faid  Thread  being  continued  to  touch  | 
the  Wall  or  Ceiling :  fo  is  that  Point  of  Touch  on 
the  Ceiling  another  Point  found  in  the  reflected 
Meridian  of  the  World.  So  is  there  two  Points 
found  in  the  faid  reflected  Meridian  on  the  Wall 
or  Ceiling  $  by  which,  if  a  Thread  ( as  before  ) 
be  fo  fituated,  that  it  may  interpofe  between  the 
Eye  and  the  faid  two  Points,  many  Points  thereby 
in  the  laid  reflected  Meridian  may  be  made  at 
every  Bending  or  Angle  of  the  Wall  or  Ceiling, 
whereby  the  reflected  Meridian  defired  may  be 
drawn,  by  drawing  a  Line  from  Point  to  point 
tibliquely  in  the  Room,  which  will  be  the  true  re¬ 
flected  Meridian  of  the  World,  according  to  the 
Situation  of  that  Glafs. 

Now  this  refleetted  Horizon  and  Meridian  being 
firft  drawn,  they  will  be  of  great  ufe  in  draw¬ 
ing  the  Hour-lines,  together  with  all  the 
Furniture  that  poflibly  can  be  drawn  on  any 
Dial. 

To  draw  the  I{eflcSled  Hour-linos  to  any  Reclining 

Glafs  on  any  Plane  whatsoever,  that  the  Sun  will 

he  reflected  on  :  By  help  of  an  ordinary  Horizontal 

Dial  for  that  Latitude . 

Firft,  extend  feveral  Threads  from  the  Centre 
of  the  Glafs  to  the  extremity  of  the  reflected  Ho¬ 
rizon  in  the  Room  (  which  for  more  Conveniency 
and  Ufe  may  be  the  feveral  Hour-lines,  and  may 
alfo  ferve  as  a  Bed  to  fituate  the  Horizontal  Dial 
on  the  reflected  Horizon  )  having  regard  to  fitu¬ 
ate  the  Centre  of  the  Dial  on  the  Centre  of  the 
Glafs,  and  the  Meridian  of  that  Dial  on  the  re¬ 
flected  Meridian  of  the  World  :  Then  to  find  the 
Point  in  the  reflected  reverfed  Axis  on  the  Floor  of 
the  Room :  Take  a  Thread,  oneJEnd  thereof  being 


fattened  in  the  Centre  of  the  Glafs,  and  move  the 
other  End  thereof  to  and  fro  in  the  reflected  Me¬ 
ridian  under  the  reflected  Horizon,  until  by  help 
of  a  Quadrant  the  faid  Thread  is  found  to  be  de- 
preffed  under  the  reflected  Horizon,  equal  to  the 
Latitude  of  the  place,  and  where  the  End  of  the 
faid  Thread  interfeCts  or  meets  the  reflected  Me¬ 
ridian  either  on  the  Floor  or  Wall,  that  Point  is 
the  reflected  reverfed  Axis,  as  was  required.  In 
which  Point  fatten  one  End  of  a  Thread,  which 
Thread  will  be  of  great  ufe  in  drawing  the  re¬ 
flected  Hour-lines  on  any  W all  or  Ceiling  whatfo- 
ever.  Now  if  this  Thread,  whofe  End  is  fatten¬ 
ed  in  a  Point  on  the  reflected  teverfed  Axis,  be 
taken  and  brought  to  touch  any  part  of  any  one 
of  the  Threads  of  the  Hour-lines  ( produced  to 
and  fattened  in  the  reflected  Horizon )  the  faid 
Thread  being  continued  fo,  as  the  End  thereof 
may  touch  the  Wall  or  Ceiling,  and  alfo  any  part 
of  the  faid  Thread  touch  the  Hour-line  or  Thread 
propoled  ;  that  Point  on  the  Wall  or  Ceiling  is  in 
the  reflected  Hour-line  defired  to  be  drawn :  Alfo 
the  other  Point  in  the  fame  reflected  Hour-line  may 
be  found ;  if  the  faid  Thread,  whofe  End  is  fa¬ 
ttened  in  the  reflected  Axis,  be  brought  to  touch 
fome  other  part  of  the  fame  Hour  thread  propo- 
fed ;  fo  that  when  (  as  before  )  the  End  of  the 
faid  Thread  toucheth  the  Wall  or  Ceiling,  fome 
part  of  that  Thread  may  alfo  touch  the  Hour-line 
defired,  which  Point  or  Touch  on  the  Wall  or 
Ceiling,  is  alfo  another  Point  in  the  faid  reflected 
Hour-line  defired.  By  which  two  Points  fo  found 
(  as  before )  the  reflected  Hour-line  may  be  drawn 
by  a  Thread,  projecting  from  thofe  Points  from 
the  Eye,  as  it  was  formerly  directed  in  draw¬ 
ing  the  reflected  Hour-lines  to  an  Horizontal 
Glafs. 

To  draw  the  Reflected  EquinoElial-line ,  and  alfo 
the  Tropickj  on  any  Wall  or  Ceiling ,  to  any  Re¬ 
clining  Refolding  Glafs. 

j.  To  draw  the  Reflected  EquinoRial-line  on  the  Wall 

or  Ceiling. 

Take  that  Thread,  whofe  End  is  fattened  in  the 
Centre  of  the  reclining  Glafs,  and  move  the  other 
End  thereof  to  and  fro  in  the  faid  reflected  Meri¬ 
dian  formerly  drawn,  until  (  by  help  of  a  Qua¬ 
drant  )  the  faid  Thread  is  elevated  above  the  re¬ 
flected  Horizon  formerly  drawn,  equal  to  the 
Complement  of  the  Latitude,  (  which  as  before 
will  be  always  perpendicular  to  the  reverfed  Axis  ) 
and  make  a  Point  in  the  faid  reflected  Meridian, 
where  the  End  of  the  faid  Thread  toucheth  ;  then 
on  that  Point  and  the  faid  reflected  Meridian  on 
the  Ceiling,  raife  a  perpendicular  Line,  which  is 
the  reflected  EquinoCtial-line  defired. 

2.  To  draw  the  RefleSled  Tropickj,  or  other  Parallels 
of  Declination. 

Firft,  (as  before )  make  or  take  out  of  fome 
Book  or  7  able  of  the  Sun’s  Altitude  for  each  Hour 
of  the  Day,  calculated  for  the  Place  of  Latitude 
propofed,  when  the  Suit  is  in  either  of  the  Tro- 
picks,  or  other  parallel  of  Declination :  Then  take 
that  Thread,  whofe  End  is  fattened  in  the  Centre 
of  the  Glafs,  move  the  other  End  thereof  to  and 
fro  in  the  Hour-line  propofed,  until  by  applying 
one  fide  of  a  Quadrant  to  the  faid  Thread  you 

find 
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find  the  faid  Thread  elevated  above  the  refleded 
Horizon  anlwerable  to  the  Sun’s  height  in  that 
Hour  propofed,  when  he  is  in  that  T  ropick  or  De¬ 
gree  of  Declination  propoled.  Which  Altitude 
required  will  be  found  in  the  forelaid  Table  for 
that  End  calculated,  which  faid  Thread  being  of 
the  Elevation  above  the  refleded  Horizon,  as  the 
faid  Table  diredeth  :  Then  mark  where  the  End 
of  the  Thread  (  fo  elevated  )  toucheth  the  Wall 
or  Ceiling  in  that  Hour-line :  So  is  one  Point  found 
in  the  refleded  Parallel  of  Declination  defired  to 
be  drawn.  In  like  manner,  find  in  the  laid  I  able 
in  the  fame  Parallel  or  Degree  of  Declination  what 
Altitude  the  Sun  hath  at  the  next  Hour,  and  ele- 
vate  the  faid  Thread,  whole  End  is  fattened  in  the 
Centre  of  the  Glafs,  equal  to  the  Suns  Altitude 
in  that  Hour  above  the  faid  reflefled  Horizon,  by 
help  of  the  faid  Quadrant,  and  where  the  other 
End  of  the  faid  Thread  falleth  in  the  Hour-  me 
propofed,  make  another  Mark  or  Point.  And  io 
in  like  manner  make  the  Points  (belonging  to  that 
Parallel  of  Declination  )  in  the  remaining  Hour- 
lines,  according  to  the  feveral  Altitudes  found  in 
the  faid  Table  of  Altitudes :  Then  drawing  by 
hand  a  Line  to  pafs  through  thofe  feveral  Points  fo 
found,  as  before,  which  Line  is  the  refleded  Pa¬ 
rallel  of  the  Sun’s  Declination  defired.  In  like 
manner  may  be  drawn  all  or  any  other  Parallel  of 
Declination,  which  may  have  refped  to  the  Sun  s 
place,  or  the  Length  of  the  Day,  as  (hall  be  ce- 

fired. 

Or, 

To  draw  the  faid  Refleded  Tropicus,  or  other  Pa¬ 
rallels  of  Declination ,  without  any  Tables  cal¬ 
culated,  only  by  help  of  a  Trigon  firft  made 
on  Paft-board,  or  other  Material.  Note,  that 
all  Parallels  are  lejfer  Circles. 

Firft  ( as  formerly  is  fhewed  in  drawing  the 
Parallels  of  Declination  to  a  refleding  Horizontal 
Glafs  )  fatten  the  Trigon  on  the  refleded  reverfed 
Axis,  fo  that  the  Centre  of  the  Trigon  may  be  m 
the  Centre  of  the  Glafs,  then  alfo  will  the  Equi- 
nodial  on  the  Trigon  be  perpendicular  to  the  faid 
refleded  reverfed  Axis :  Then  take  the  Thread 
fixed  in  the  Centre  of  the  faid  Glafs  (  which  is  al¬ 
fo  in  the  Centre  of  the  Trigon  )  and  lay  it  upon 
that  Parallel  of  Declination,  drawn  on  the  faid 
Trigon,  whofe  refleded  Parallel  is  required  to  be 
drawn  on  the  Plane  or  Ceiling  :  Then  move  the 
Trigon,  the  Thread  lying  on  the  faid  Parallel,  un¬ 
til  the  End  of  the  faid  Thread  touch  any  Hour¬ 
line  on  the  faid  Wall  or  Ceiling,  in  which  Point 
of  Touch  on  that  Hour-line  make  a  Mark,  fo  will 
that  Point  be  in  the  refleded  Parallel  of  Declinati¬ 
on  defired.  In  like  manner,  move  the  faid  Tri¬ 
gon  ftill  keeping  the  Thread  on  the  fame  Parallel, 
until  the  End  of  that  Thread  touch  another  Hour¬ 
line  on  the  faid  Plane  or  Ceiling,  and  there  alfo 
make  another  Mark.  And  fo  in  like  manner  find 
a  Point  in  each  Hour-line,  through  which  that  re¬ 
fleded  Parallel  mutt  pafs ;  then  drawing  a  Line  to 
pafs  through  thofe  feveral  Points  on  the  faid  1  lane 
or  Ceiling,  which  Line  is  the  refleded  laiallelof 

the  Sun’s  Declination  defired. 

In  like  manner  may  be  drawn  any  other  refied- 
ed  Parallel  of  Declination  required. 

To  draw  the  Refleded  Afimuth Ainas  to  any  Recli¬ 
ning  Glafs ,  or  any  Plane  whatfoever  that  the 
Vol.  II. 


Sun-beams  wilbbe  refleded  on.  Here  note  that 
Azimuths  are  great  Circles. 

Firft,  know  that  the  refleded  Vertical-point  iH 
the  Axis  of  the  refleded  Horizon,  will  always  be 
found  in  the  refleded  Meridian.  And  look  how 
many  Degrees  the  refleded  Horizon  diiJer  f  om 

the  dired  Horizon,  lo  many  nm&  ,thfk 
Axis  of  the  Horizon  differ  from  the  dired  Axis  ot 
the  Horizon:  Hence  the  refleded  Vertical-point, 
whereby  the  refleded  Azimuth-lines  are  drawn, 

may  be  thus  found.  .  .  ,  .  ,  . 

Take  that  Thread  whofe  End  is  fixed  m  the 
Centre  of  the  Glafs,  and  move  the  other  End 
thereof  to  and  fro  in  the  refleded  Meridian,  un 
till  by  applying  one  Side  of  a  Quadrant  thereto, 
you  find  the  faid  Thread  depreffed  juft  90  Degrees, 
or  perpendicular  under  the  refleded  Horizon  , 
then  make  a  Mark  or  Point  where  the  other  End 
of  the  faid  Thread  toucheth  the  laid  refleded  Me¬ 
ridian  on  the  Wall,  Ground,  or  Floor  of  the  Room, 
which  Point  fo  found  is  the  refleded  Vertical- 
point  defired,  in  Which  Point  fatten  one  End  or  a 

Thread:  .  , 

Then  on  Paft-board  or  other  Material  draw  the 

Points  of  the  Compafs  or  other  Degrees,  placing 
the  Centre  thereof  in  the  Centre  of  the  Glafs,  arH 
the  Meridian  thereof  in  the  refleded  Meridian  oi 
the  World,  which  faid  Paft-board  mutt  be  alfo  fi- 
tuated  in  the  refleded  Horizon  juft  as  the  Hori¬ 
zontal  Dial  was  formerly  direded  to  be  lituated 
for  drawing  the  refleded  Hour-lines  :  And  as  the 
Threads  from  the  Centre  fattened  in  the  refleded 
Horizon  were  alfo  the  Hour  lines  on  the  Horizon¬ 
tal  Dial,  whereby  the  refleded  Hour-lines  were 
drawn  .  So  now  the  Threads  from  the  Centre 
fattened  in  the  refleded  Horizon  may  be  the  Ho- 
zontal  Azimuth-lines,  whereby  the  refleded  Azi¬ 
muth-lines  may  be  drawn :  Or  if  that  I  bread 
which  is  fattened  in  the  Centre  of  the  Glafs  be  drawu 
exadly  over  any  Azimuth-line,  the  End  whereof 
being  fattened  by  a  Nail  or  other  Means  in  the  re¬ 
fleded  Horizon  on  the  other  Side  of  the  Room^ 
there  may  feveral  Points  be  found  in  the  Wall  of 
Ceiling,  through  which  the  refleded  Azimuth-line 
mutt  pafs,  as  folio weth  : 

Take  that  Thread,  one  End  of  which  is  fatten¬ 
ed  in  the  faid  Vertical-point,  and  bring  it  juft  to 
touch  the  Azimuth-thread  formerly  fattened,  and 
continue  it  until  the  End  thereof  touch  the  Wall  or 
Ceiling,  (and  alfo  the  Thread  it  fe'f  touch  the  faid 
Azimuth  it  felf,  as  before  )  in  which  Point  of 
Touch  on  the  Wall  or  Ceiling  make  a  Mark,  thro* 
which  Point  that  refleded  Azimuth-line  muff  pafs. 
Then  move  the  faid  String  fattened  in  the  faid 
Vertical-point,  fo  that  it  may  juft  touch  the  faid 
Thread  again,  but  in  another  place :  Then  as  be¬ 
fore  continue  that  Thread,  until  the  End  thereof 
touch  the  Wall  or  Ceiling  again,  as  before,  and 
there  make  another  Mark,  through  which  the  faid 
refleded  Azimuth-line  mutt  alfo  pafs  :  In  like 
manner  may  more  Points  be  found  for  your  fur¬ 
ther  Guide,  in  drawing  that  Azimuth-line.  But 
two  Points  being  found  will  be  fufficient. 

To  draw  atiy  Refleded  Line  by  any  two  Points  gi¬ 
ven  over  any  Plane  whatfoever i  without  project¬ 
ing  by  the  Eye. 

Fatten  two  Threads  in  the  place  of  the  Cen¬ 
tre  of  the  faid  reclining  Glafs,  drawing  the  laid 
^  Threads 
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Ihreads  ftraigbt,  fattening  each  of  the  other  Ends 
in  the  two  reflected  Azimuth-points  formerly  found 
on  the  Wall  or  Ceiling.  Then  fituate  a  Thread 
crofs  or  thwart  the  Room,  fo  as  it  may  crofs  thofe 
other  Threads  from  the  Centre,  near  at  right  An¬ 
gles,  and  alfo  juft  touch  both  of  them  in  that  Si 
tuation.  By  which  faid  Thread  crofs  the  Room 
may  any  Number  of  Points  in  the  faid  reflected 
Azimuth-line  to  be  drawn,  be  found  at  pleafure  : 
For  if  the  End  of  another  Thread  be  alfo  faftened 
in  the  Centre  of  the  faid  Glafs,  making  the  other 
End  thereof  to  touch  the  Wall  or  Ceiling,  but  fo 
that  it  may  alfo  juft  touch  the  faid  Thread,  which 
is  faftened  crofs  the  Room,  which  Point  of  Touch 
on  the  faid  Wall  or  Ceiling  is  another  Point  in  the 
faid  reflected  Azimuth-line  required  to  be  drawn. 
In  like  manner  may  more  Points  be  found  at  every 
Angle  or  Bending  of  the  Wall  or  Ceiling  for  the 
exadter  drawing  the  reflected  Azimuth-line  requi¬ 
red,  which  doth  find  Points,  whereby  is  drawn 
the  fame  reflected  Azimuth-line  (  or  other  Lines  ) 
as  was  formerly  done  by  a  Thread  fo  fituated, 
that  it  may  interpole  between  the  Eye  and  any 
two  Points  aftigned  on  the  Wall  or  Ceiling. 

In  like  manner,  if  the  Thread  faftened  on  the 
further  Side  of  the  Room  were  removed  on  ano¬ 
ther  Azimuth-line  on  the  faid  Paft-board,  and 
then  fatten  it  again  an  the  further  Side  of  the 
Room  (  as  before  )  you  may  by  help  of  the  faid 
Thread,  faftened  in  the  faid  Vertical-point,  find  fe- 
veral  Points  on  the  Wall  or  Ceiling,  thro'  which 
that  Azimuth-line  will  pals :  So  may  you  either 
by  this  or  the  former  way  draw  what  Azimuth¬ 
lines  you  pleafe,  either  in  Points  of  the  Mariner’s 
Compafs  or  Degrees,  as  you  pleafe,  by  drawing 
it  firft  on  Paft-board,  as  before  is  diredled. 

And  note  generally,  that  fuch  Relation  the  point 
found  on  the  Floor  or  Ground  in  the  refledled  re- 
verfed  Axis,  hath  to  the  Hour-lines  drawn  on  the 
Horizontal  Dial,  in  drawing  the  reflected  Hour¬ 
lines  :  The  fame  hath  the  reflected  Vertical-point 
found  on  the  Floor  or  Ground,  to  the  Azimuths 
drawn  on  the  Paft-board  in  the  drawipg  the  re- 
fiedled  Azimuth-lines. 

To  draw  the  RcfleEled  Parallels  of  the  Suns  Alti¬ 
tude,  or  Proportions  of  Shadows  to  any  Recli¬ 
ning  Glafs  on  any  Plane  whatfoever ,  that  the 
Sun-beams  will  be  reflected  on.  Here  note ,  that 
Parallels  of  Altitude  are  lejfer  Circles ,  there¬ 
fore  are  not  reprefented  by  a  Right-line. 

Firft  kn°w  generally  that  what  refpedf  the  Pa- 
i allels  or  Declination  have  to  the  Hour-lines,  fuch 
have  the  Parallels  of  Altitude  to  the  Azimuths. 

For  if  one  End  of  a  Thread  be  faftened  in  the 
Fiace  of  the  Centre  of  the  reclining  Glafs,  and  the 
Giner  End  moved  to  and  fro  in  any  reflected  Azi¬ 
muth-line,  until  the  faid  Thread  be  elevated  any 


Number  of  Degrees  propofed  above  the  refledled 
Horizon  (  the  Elevation  of  which  Thread  bein<* 
found,  by  applying  a  Quadrant  thereto  )  and  ma¬ 
king  a  Mark  or  Point  where  the  End  of  the  faid 
Thread  toucheth  the  laid  refledled  Azimuth  drawn 
on  the  Wall  or  Ceiling,  that  Point  fo  found  is  the 
Point  through  which  that  Almicanter  or  refledled 
Parallel  of  the  Sun’s  Altitude  mutt  pafs. 

In  like  manner,  remove  the  other  End  of  the 
faid  Thread  falined  in  the  Centre  of  the  Glafs  to 
another  refledled  Azimuth-line,  and  (  as  before ) 
move  it  higher  or  lower,  until  by  applying  the 
Edge  of  d  Quadrant  to  that  Thread,  you  find  the 
faid  Thread  above  the  refledled  Horizon  on  the 
fame  Number  of  Degrees  firft  propofed,  and  at  the 
End  of  the  faid  Thread  in  that  refledled  Azimuth¬ 
line  drawn  on  the  Wall  or  Ceiling  I  make  ano¬ 
ther  Mark  or  Point,  through  which  the  fame  re¬ 
fledled  Almicanter  or  Parallel  of  Altitude  muft  al¬ 
fo  pafs :  And  fo  in  like  manner  I  find  a  Point  on 
each  refledled  Azimuth-line,  through  which  the 
fame  Parallel  of  Altitude  muft  pafs.  Then  draw¬ 
ing  by  hand  a  Line  to  pafs  through  thefe  feveral 
Points  fo  found,  as  before,  that  Line  is  the  refledl- 
ed  Parallel  of  the  Sun’s  Altitude  propofed.  In  like 
manner  may  be  drawn  all  the  other  Parallels  of 
Altitude  delired,  which  will  fliew  the  Sun’s  Alti¬ 
tude  or  the  Proportion  of  any  Shadow  to  its  Alti¬ 
tude,  at  any  Appearance  of  the  Sun’s  Reflexion 
thereon. 

To  draw  the  Jewiflo  or  old  “Unequal  Hour-lines  to 
any  Reclining  Glafs  on  any  Plane  whatfoever 
that  the  Sun-beams  will  be  reflected  on.  Here 
note ,  that  the  Jewifh  Hour-lines  are  great 
Circles.  ,  . 

Firft,  (by  the  Rules  formerly  given)  draw  two 
refledled  Parallels  of  Declination  of  16  deg.  55', 
the  one  being  near  the  Summer,  and  the  other 
near  the  Winter-Tropicks :  For  when  the  Sun  hath 
that  Declination,  the  Day  is  1 5  Hours  long  in  the 
Summer,  and  9  in  the  Winter :  Then  (  as  is  for¬ 
merly  diredled )  fituate  a  Thread  juft  between  the 
Eye,  and  thofe  three  Points  in  the  faid  refledled 
Dial,  as  is  exprelfed  in  the  infuing  Table,  fo  may 
you  thereby  draw  all  or  any  of  thofe  Jewifli  Hour¬ 
lines  defired,  which  will  at  any  Appearance  of  the 
Spot  by  the  Reflex  of  the  Glafs  amongft  thofe 
Hour-lines,  fliew  how  many  of  the  Equal  Hours 
is  paft  fince  Sun-rifing,  as  was  defired.  Now  in 
this  Latitude  of  51  deg.  30'.  If  the  Parallels  of 
the  Sun’s  Declination  be  drawn,  both  when  the 
Day  is  9  and  1  5  Hours  long,  that  is,  when  it  is 
16  deg.  55',  any  of  thofe  Jewifli  Hour-lines  will 
interfedl  the  common  Hourdines,  either  upon  the 
Hours,  Half-hours,  or  Quarters.  And  fuch  a  De¬ 
clination  may  be  found,  that  it  flialllo  do  in  any 
Latitude  defired. 
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REFLECTING  T elefcope.  See  Telefcopc, 

REFLECTION,  is  a  Power  the  Human  Mind 
hath  of  perceiving  its  own  Operations,  within  it 
felf,  when  it  is  employed  about  the  Ideas  it  hath 
before  gotten  by  Senfation  ;  which  Operations 
when  we  come  to  refled:  and  conlider  on  them, 
do  furnifh  our  Underftanding  with  a  great  Num¬ 
ber  of  Ideas,  which  could  not  be  had  by  bare  Sen¬ 
fation ,  of  things  without  us:  Such  as  Perception, 
Thinking,  Believing,  Doubting,  Reafoning,  know¬ 
ing,  Willing,  &c.  and  all  the  differing  ACtions  of 
the  Mind . 

REFLECTION  in  the  Pythagorean  or  Coper- 
nican  Syftem  is  the  Diftance  of  the  Pole  from  the 
Horizon  of  the  Disk  ;  which  is  the  lame  thing  as 
the  Sun’s  Declination  in  the  Ptolemaick  Hypothe¬ 
cs. 

REFLEXIBILITY  of  the  Rays  of  Light  is 
their  Difpofition  to  be  turned  back  into  the  fame 
Medium,  from  any  other  Medium  on  whofe  Sur¬ 
face  they  fall  ;  and  therefore  thofe  Rays  are  more 
or  lefs  reflexiUe,  which  are  returned  back  more  or 
lefs  eafily. 

As  if  Light  pafs  out  of  Glafs  into  Air,  and  by 
being  enclined  more  and  more  to  the  common  Sur¬ 
face  of  the  Glafs  and  Air,  begins  at  length  to  be 
totally  reflected  by  that  Surface ;  thofe  Sorts  of 
Rays  which  at  like  Incidences  are  reflected  moft 
copioully  ;  or  by  inclining  the  Rays  begin  fooneft 
to  be  totally  reflected,  are  moft  reflexible.  New¬ 
ton's  Op  ticks,  p*  2* 

There  is  the  fame  conftant  Relation  between 
Colour  and  Reflexibility :  Light  of  a  violet  Co¬ 
lour  being  in  like  Circumftances  reflected  at  leaft, 
Thicknefs  of  any  Plate  or  Bubble  j  ( fee  Obf.  13, 
14,  and  15,  compared  with  4  or  18th. )  The  red 
Rays  at  the  greateft  Thickneffes ;  and  the  inter¬ 
mediate  Colours  at  intermediate  Thickneffes  So 
that  the  coloretick  Properties  of  the  Rays  muft  be 
connate  with  them,  and  immutable. 

REFORM,  to  reform  in  a  Military  Senle  is  to 
reduce  a  Body  of  Men  either  by  diftanding  the 
Whole,  or  only  breaking  a  Part,  and  retaining  the 
Reft,  or  fometime  by  incorporating  them  in  other 
Regiments.  So  that  a 

REFORMED  Officer  is  one  whofe  Troop  or 
Company  'is  broke,  and  he  continued  in  either 
whole  or  half  Pay,,  doing  Duty  in  the  Regiment. 

.  .  X  ‘  /  i  A  * 1  ‘  i  -  -  ;  * 

•  •_  —  I  *,  ,  .  .  t 

REFRACTED  ''trials  are  fuch  as  fhew  the  true 
Hour '  only,  by  the  means  of  fome  RefraCting 
Tranfparent  Fluid :  As  thus. 

If  you  ftitk  up  a  Pin  or  Stick,  or  aflign  any 
Point  in  any  Concave,  Bowl  or  Difh,  to  ftiew  the 
Hour,  and  make  that  the  Centre  of  your  Hori¬ 
zontal  Dial ;  (  fee  Reflected  Dialling  )  afligning  the 
Meridian  Line  on  the  Edges  of  the  Bowl,  point  out 
the  reft  of  the  Hour-lines  alfo  on  the  Edges  of  the 
Bowl,  and  taking  away  the  Horizontal  Dial,  ele¬ 
vate  a  String,  or  Thread  from  the  End  of  the  faid 
Pi*i  fattened  thereto  over  the  Meridian  Line,  equal 
to  the  Latitude  or  Elevation  of  the  Pole  of  the 
Place  :  Then  with  a  Candle,  or  by  bringing  the 
Thread  to  caft  a  Shadow  on  any  Hour-point  for¬ 
merly  mark’d  out  on  the  Edges  of  the  Bowl,  that 
Shade  in  the  Bowl  is  the  true  Hour-line ;  and  if 
the  Bowl  be  full  of  Water,  &c.  When  this  is  done, 
it  will  never  ftiew  the  true  Hour  by  the  Shadow 
Vol.  II.  -  .  1 


of  the  Top  of  the  Pin,  but  when  filled  again  with 
the  fame  Liquor. 

REFRACTION,  Sir  If.  Newton  in  his  Opticks 

p.  56,  57,  58.  On  this  natural  Suppofition  that 

Bodies  refrail  Light  by  ailing  upon  its  Rays  in  Lines 
perpendicular  to  their  Surfaces,  demonitrates:  That 
the  Sine  of  Incidence  of  every  Ray  of  Light  confi - 
dered  apart,  is  to  its  Sine  of  Re  fraction  in  a  given 
Ratio.  See  Incidence. 

And  as  he  fhews  that  the  Sun’s  Light  confifts  of 
Rays  of  different  Degrees  of  Refrangibility ;  fo 
p.  61.  he  proves  that  the  Difference  of  the  Refra¬ 
ction  of  the  leaft  Refrangible  and  moft  Refrangi¬ 
ble  Rays  is  about  the  27 j-  Part  of  the  whole  Re¬ 
fraction  of  the  mean  refrangible  Rays  ;  and  that 
in  fmall  RefraCtions,  the  RefraCtioq  of  the  leaft 
to  that  of  the  moft  refrangible  Rays,  is  very  near¬ 
ly  as  27  to  28. 

Then  in  Book  2.  Part  3.  He  demonitrates  that 
Bodies  refleCt  and  refraCt  Light  by -one  and  the 
fame  Power  varioufly  exercifed  in  various  Cir¬ 
cumftances,  (  fee  Reflexion  )  and  then  he  comes 
to  this  Proportion;  That  if  Light  be  fwifter.  in 
Bodies  than  in  vacuo,  in  the  Proportion  of  the 
Sines  which  meafure  the  RefraCtion  of  thofe  Bo¬ 
dies,  then  the  Forces  of  the  Bodies  to  reftecland  reT 
fracl  Light,  are  very  nearly  proportional  to  the  Dm- 
fities  of  the  fame  Bodies  ;  excepting  that  unCtuoi^s 
and  fulphureous  Bodies  refraCt  more  than  others 
of  the  fame  Denfity.  Of  this  at  p.  73.  he  gives  a 
Table,  and  compares  the  refraCting  Power  of  many 
Bodies  with  that  of  the  Air. 

And  the  RefraCtion  of  the  Air  is  determined  by 
that  of  the  Atmofphere  oblerved  by,  Aftronomers, 
and  he  fhews  that  the  whole  RefraCtion  of  Light 
in  palling  thro’  the  Atmolphere,  from  the  higheft 
and  rareft  Part  of  it  down  to  thedovyeft  and  deq- 
feft,  is  equal  to  the  RefraCtion  it  would  fuffer,  iin 
palling  at  like  Obliquity  out  of  a  Vacuum  imme¬ 
diately  into  Air  of  equal  Denfity,  with  that  in  the 
loweft  Part  of  the  Atmofphere. 

In  particular  he  fhews  there,  That  the  RefraCti¬ 
ons  of  a  Pfeudo  Topa^,  aSelenitis,  Rock  Chryftal, 
Ifland  Chryftal,  vulgar  Glafs,  (  i.  e.  Sand  melted 
together  )  and  Glafs  of  Antimony  ;  which  are  ter- 
reftrial  itony  Alcalizate  Concretes;  and  of  Air, 
(  which  probably  is  the  Refult  of  fuch  Subftances 
1  by  fermentation)  tho’  thefe  Subftances  be  very  dif¬ 
fering  from  one  another  in  Denfity,  yet  have  they 
their  refraCling  Powers  almoft  in  the  fame  Ratio 
to  one  another  as  their  Denfities  are  :  Excepting 
that  the  RefraCtion  of  that  ftrange  Subftance,  Ifland 
Chryftal,  is  a  little  greater  than  the  Reft.  And 
particularly  Air,  which  is  3400  Times  rarer  than 
the  Pfeudo  Topa%,  and  4200  Times  rarer  than  Glafs 
of  Antimony  ?  hath,  notwithftanding  its  Rarity,  the 
fame  refraCling  Power  in  refpeCl  of  its  Denfity, 
which  thofe  two  very  denfe  Subftances  have  in  re¬ 
fpeCl  of  theirs ;  excepting  fo  far  as  thofe  two  dif¬ 
fer  one  from  another. 

Again,  the  RefraCtion  of  Camphire,  Oil-Olive, 

Line-feed-Oil,  Spirits  of  Turpentine,  Amber,  which 
are  fat  fulphureous  Bodies  ;  and  a  Diamond, 
(  which  probably  is  an  UnCtuous  Subftance  coa¬ 
gulated  )  have  their  refraCtive  Powers  in  propor¬ 
tion  to  one  another  as  their  Denfities  ;  without 
any  confiderable  Variation. 

But  the  refraCtive  Power  of  thefe  Vncluous  Bo¬ 
dies  is  2  or  3  Times  greater  in  refped  of  their 
5  R  2  P-' 
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jDenfities,  chan  the  refraftftve  Powers  of  the  for¬ 
mer  Subftances  in  refpecft  of  theirs. 

Water  hath  a  refractive  Power  in  a  middle  De¬ 
gree  between  thofe  two  Sorts  of  Subftances,  and 
probably  is  of  a  middle  Nature ;  for  out  of  it 
grow  all  vegetable  and  animal  Subftances,  which 
confift  as  well  of  fulphureous,  fat  and  inflamable 
Parts,  as  of  earthy,  lean,  and  alcalizate  Ones. 

Salts  and  Vitriols  have  refractive  Powers  in  a 
middle  Degree  between  thofe  of  earthy  Subftan¬ 
ces  and  Water  ;  and  accordingly  are  compofedof 
thofe  two  Sorts  of  Subftances ;  for  by  Diltillation 
and  Rectification  of  their  Spirits, 

Spirits  of  Wine  have  a  refractive  Power  in  a 
middle  Degree  between  thofe  of  Water  and  oily 
Subftances  ;  and  accordingly  feems  to  be  compo- 
fedof  both,  united  by  Fermentation:  The  Water 
by  means  of  fome  Saline  Spirits  with  which  it  is 
impregnated,  diflolving  the  Oil,  and  volatilizing 
it  by  the  Action  ;  for  Spirit  of  Wine  is  inflamable 
by  means  of  its  oily  Parts;  and  being  diftilled of¬ 
ten  from  Salt  of  Tartar,  grows  by  every  Diftilla- 
tion  more  and  more  aqueous  and  flegmatick. 

So  that  it  feems  rational  to  attribute  the  Refra¬ 
ctive  Power  of  all  Bodies  chiefly ,  if  not  wholly ,  to  the 
fulphureous  Parts  with  which  they  abound  :  For  it’s 
probable  that  all  Bodies  abound  more  or  Iefs  with 
Sulphurs.  And  as  Light  congregated  by  a  Burning- 
glafs,  a&s  moft  upon  fulphurous  Bodies,  to  turn 
them  into  Fire  and  Flame  ;  fo,  fince  all  Action  is 
mutual, Sulphurs  ought  to  act  moft  upon  Light :  And 
that  the  Action  between  Light  and  Bodies  is  mutual, 
appears  from  hence,  that  the  denfeft  Bodies  which 
refract  and  reflect  Light  moft  ftrongly,  grow  hot- 
teft  in  the  Summer  Sun,  by  the  Action  of  the 
refracted  or  reflected  Light. 

At  the  End  of  his  Latin  Edition  of  the  Opticks 
under  Query  2 1 .  He  ftiews  that  the  Caufe  of  Re¬ 
fraction  ( and  Reflexion  both )  is  the  Attraction 
of  the  Parts  of  the  refracting  Body,  acting  at  a 
little  diftance,  upon  the  Rays  of  Light  as  they 
pafs  thro’  it. 

And  becaufe  the  Particles  which  compofe  the 
Ifland  Chryftal  ( fee  Light  )  do  all  act  by  a  confi- 
niilar  Ratio,  on  the  Rays  of  Light,  in  order  to 
product  that  XJnuJual  Rcfraftion,  which  is  obfer- 
ved  in  that  odd  Body :  Therefore  'tis  probable 
that  thofe  Particles  in  the  forming  the  Parts  of  that 
Chryftal,  were  not  only  difpofed  themfelves  in 
certain  Order ,  fo  that  their  Extren*ities  all  looking 
the  fame  way,  they  did  concrete  into  regular  Fi¬ 
gures  ;  but  alfo  that  their  Sides,  that  is  fuch  as  were 
homogeneal  as  to  their  attraefting  Forces,  by  a  kind 
of  Polar  Virtue  or  Polarity ,  were  all  turned  the 
fame  way. 

The  fame  Excellent  Author  ftiews  Optic.  Lat. 
p.  31 6.  That  having  demonftrated  in  his  Princi¬ 
ple.  ;  that  if  Refracftion  were  caufed  by  the  At¬ 
traction  of  the  Rays  of  Light  ;  the  Sine  of  the 
Angle  of  Incidence  muft  be  to  That  of  the  refracted 
Angle  always  in  a  given  patio;  and  this  being  by 
repeated  Experience  found  to  be  true  in  Fact  : 
*tis  then  plain  that  Attraction  is  the  Caufe  of  the 
Rays  of  Light, 

REFRANGIBILITY  of  the  Pays  of  Light,  Sir 
IP.  Newton  defines  to  be  their  Difpoficion  to  be  re- 
f  abled,  or  turned  out  of  their  way,  in  pafling  out 
of  one  Tranfparcnt  Body  or  Medium  into  ano¬ 
ther  ;  and  a  greater  or  lefs  Refrangibility  of  Rays 
is  their  Difpolition  to  be  turned  more  or  left  out 


of  their  way  (  in  Obfervat.  24  of  his  Opticks )  in 
like  Incidences  on  the  fame  Medium. 

He  fhews  alfo  that  there  is  conftant  Relation 
between  Colours  and  Refrangibility :  The  moft 
refrangible  Rays  being  of  a  violet  Colour ;  the  leaf! 
refrangible  Red ;  and  thofe  of  intermediate  Co¬ 
lours,  having  proportionably  intermediate  Degrees 
of  Refrangibility. 

REGAL  Fifhes  are  Whales  and  Sturgeons,  An.  1 1 
Eli%,  c.  5.  to  which  fome  add  Porpufles.  The 
King  by  his  Prerogative,  hath  every  Whale  call 
a-fliore  in  his  Dominions,  unlefs  granted  to  Sub¬ 
jects  by  fpecial  Words :  The  King  himfelf  hath 
the  Head  and  Body ;  and  the  Queen  the  Tail  to 
make  Whale-bones  for  her  Royal  Veftments. 

REGALIA,  are  the  Perlonal  Prerogatives  of  a 
Prince ;  and  thefe  are  either  Prerogatives  of  Ju¬ 
ft  ice  ;  fuch  as  his  Power  over  Weights  and  Mea- 
fures  ;  of  Coining  Money  ;  of  making  Afagiflrates , 
&c.  or  Prerogatives  of  Favour :  Such  as  the  Power 
of  making  Communities  and  Colleges ,  Ukc. 

REGARDERS  of  the  Foreft  ?  c  , 

REGARDATORES  For  eft <e  5  Were  formerIy 
a  Sort  of  Officers,  who  were  every  Year,  upon 
Oath,  to  make  a  Regard,  or  to  take  a  View  of  the 
Foreft  Limits,  and  to  enquire  into  all  the  Dama¬ 
ges  and  Trelpafles  committed,  and  to  prefent 
them  at  the  next  Swain  Mote  or  Foreft  Court.  Man- 
wood  refers  their  Inftitution  to  K.  Henry  II.  But 
Spelman  thinks  the  Name  at  leaft  was  given  fince  ; 
and  that  then  they  were  the  fame  with  thofe  Offi¬ 
cers,  called  Cuftodes  Venationis.  Dr.  Rennets  Par. 
Antiq, 

REGIUS  Profejfor  Anno  12.  Car.  2.  cap .  17; 
K.  Henry  the  Eighth  founded  five  Lecftures  in  each 
of  our  Univeriities,  vi%.  of  Divinity,  Hebrew, 
Greek,  Law,  and  Phyfick  ;  the  Readers  of  which 
Lecftures  are  in  the  Univerfity  Statutes,  called 
Regii  Profeffores. 

REHABERE  facias  feiftnam,  quando  Vicecomes 
liber  avit  feiftnam  de  maj  ore  par  to  quam  deberet,  Is 
a  Writ  judicial  mentioned,  Reg.  Judic.  fol.  13.51. 
and  in  fol.  54.  there  is  another  Writ  mentioned  of 
this  Name  and  Nature. 

REHABILIATION  Anno  25.  H.  8.  cap.  11. 
was  one  of  thole  Exactions  mentioned  in  that 
Statute  to  be  claimed  heretofore  by  the  Pope 
in  England ;  and  feems  to  fignifie  a  Bull  or  Breve , 
for  re-inabling  a  fpiritual  Perlon  to  exercife  his 
Funcftion,  that  was  formerly  difabled. 

RE-INFORCED  Ring  of  a  Cannon,  is  that 
which  is  next  after  the  Trunnions ,  between  them 
and  the  Vent,  and  the  Re-inf orced  part  of  a  Gun, 
is  from  the  Bafe  Ring  to  the  Re-inforced  Ring. 
This  part  is  made  thicker  in  Metal  than  any  other 
part  of  the  Piece. 

RELATION  in  the  Law-fenfe  is  the  fame  as 
FiElio  Juris ,  to  make  a  Nullity  of  a  thing  from  the 
beginning  (for  a  certain  Intent)  which  had  Eflence, 
Vide  Co.  Lib.  3.  fol.  28.  Butler  and  Bakers  Cafe  ; 
but  more  plainly  thus  :  Relation  is  where,  in  con- 
fideration  of  Law,  two  Times,  or  other  things  are 
confidered  fo,  as  if  they  were  all  one  and  by 
this  the  thing  fubfequent  is  laid  to  take  its  Effecft 
by  Relation ,  at  the  Time  preceeding.  As  if  A  de¬ 
liver  a  Writing  to  B,  to  be  delivered  to  C,  as  the 
Deed  of  A,  when  C  has  paid  a  Summ  of  Money. 
Here  when  the  Money  is  paid,  and  the  Writing 
delivered ;  this  fliall  be  taken  as  the  Deed  of  A, 
at  the  Time  when  it  wa sfirft  delivered.  And  fo 
Bills  of  Parliament,  to  which  the  Queen  alfents 

or 
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on  the  (aft  Day  of  Parliament  Hull  Relate,  and  be 
of  Force  from  the  firji  Day  of  the  Seffion. 

RELIEF,  Relev  amen,  ( in  Doomfday  Relevatio , 
Relevium )  was  a  certain  Summ  of  Money,  which 
the  Tenant  holding  by  Knights-Service,  Grand- 
Sergeanty,  or  other  Tenure,  for  which  Homage 
or  Regal  Service  is  due ;  or  by  Soccage,  for 
which  no  Homage  is  duely  paid  to  his  Lord  at  his 
Entrance,  Mag.  Cart.c.  2.  &nd  38.  E.  1.  Stat.  1. 
Skene  de  Verbor.  faith  Relief  was  given  by  the  Te¬ 
nant  or  VafTal  that  was  of  perfed  Age,  after  the 
expiring  of  his  Wardfhip,  to  the  Superior  Lord, 
of  whom  he  held  his  Lands  in  Knight-Service  : 
That  is  by  Ward  and  Relief-,  for  by  payrhent 
thereof  he  Relieves ,  and  as  it  were  rclevat ,  rai- 
feth  up  again  his  Lands  after  they  were  funk  into 
his  Superiors  Hand,  by  Reafon  of  Wardfhip, 

See  alio  1 2  Car.  1.  c,  24.  .  • , 

RELIEF,  Relevium,  was  a  Fine  formerly  paid 

rn  rhc  Kine  by  every  one  that  came  to  the  Inhe¬ 
ritance  of  Land  held  in  Capite,  or  Military  Ser¬ 
vice,  to  Relieve ,  or  as  it  were  to  redeem  their  E- 
ftare,  and  to  hold  Poffeffion  of  it.  At  firft  it  con- 
lifted  in  Horfes  and  Arms,  till  by  the  Affife  of 
Arms  in  27  Henry  2.  every  Man’s  Armour  was 
prefer  ved  for  his  Heir,  and  the  Relief  pay  ablk  in 
Money,  of  which  the  fixt  Rates  were  determi¬ 
ned  by  Magna  Charta. 

RELIEFS  were  payable  alfo  not  only  to  the 
King  as  Supreme  Lord,  but  to  all  Barons  arid 
Knights  by  thofe  Tenants  who  held  rinder  them 
by  Military  Service.  Relevare  was  the  word  for 
paying  fuch  Relief  and  for  obtaining  by  that  means 

Polfelfion  of  fuch  Eftate. 

Some  Cuftoinary  and  Servile  Tenants  paid  a 
Relief  for  renewing  of  a  Tenure,  on  the  Death  of 
the  laft  Poffeffor.  Rennets  Paroch.  Antiquit. 

RENEWING  of  Leafes  and  Lives,  See.  (  See 
alfo  Reverfions)  Tho’  there  be  Variety  of  Tables 
extant  for  computing  Intereft  and  Annuities  ;  ( in 
this  VolJ  yet  till  the  little  Book  of  Tables  for 
Renewing  and  Pur  chafing  College  and  Church  Leafes, 
was  publifhed  at  Cambridge,  ( and  recommended 
by  the  Famous  Sir  If.  Newton )  there  was  a  Defecft 
in  this  Affair.  But  there  the  Tables  are  not  only 
eafie  and  commodious,  and  their  ConftrudHon 
clear  ;  but  the  Ground  and  Reafons  of  Renewing , 
are  given,  from  the  Conftrudion  and  Ufe  of  a 
little  Table  of  Reverfions  *  which  you  will  find  in¬ 
serted  here  with  its  Ufe  and  Application  under  the 
word  Reverfion. 

I  have  therefore  given  you  the  following  plain 
and  eafie  Tables  of  Renewing,  from  the  faid  Book ; 
by  the  Ufe  of  which  the  Renewing  of  Leafes  or 
Lives,  will  become  a  clear,  facile  and  intelligible 
Thing. 

And  altho’  thefe  Tables  are  only  for  Leafes  of  2 1, 
20,  40,  and  10  Years ;  yet  by  the  Table  of  Re<- 
verfions  above-mentioned,  other  Tables  for  Re¬ 
newing  of  Leafes  for  any  Number  of  Years  under 
41,  may  be  made ;  as  by  this  Example  will  ap 

pear. 

Suppofe  in  a  Leafe  of  31  Years,  I  would  re¬ 
new  7  Years  lapfed  ;  allowing  6 1.  per  Cent,  pro¬ 
fit.  To  do  this,  I  take  the  Summ  of  the  Reverfi¬ 
ons  for  7  Years  from  3 1  upwards  (  from  the 
Table  of  Reverfions  )  accounting  3 1  as  1 ;  which 
Summ  is  1  /.  7  s.  7  d.  07.  or  according  to  the 
w.ay  of  accounting  in  the  following  Tables ;  1 
Year,  2  Quarters,  1  Month,  and  5  Decimal  parts 


purchafe ;  and  that  i^  the  Fine  to  be  paid  for  re¬ 
newing  the  7  Years  lapfed,  and  which  was  fought. 

And  this  beihg  underftood  it  wifi  not  be  diffi¬ 
cult  to  do  the  like  for  any  Other  Number  of  Years, 
either  in  this  of  any  other  Leafe  ;  and  according 
to  any  other  Ratfc  of  Intereft. 

As  to  the  Niture  of  the  following  Tables  they 
differ  a  little  froth  Mr.  JEcroids,  in  the  Rate  of  In¬ 
tereft  for  which  they  are  calculated.  6 

Mr.  AZeroids  are  made  at  1 1  /.  3  s-  &d.  tt  per 
Cent.  But  this  Table  for  renewing  a  Leafe  of  2 1 
Years,  is  calculated  at  u/.  m  UJ  ttv*  afid 
at  5,  6,  8  and  10  per  Cent.  So  the  Fine  for  re¬ 
newing  7  Years  lapfed  in  a  Leafe  of  21  Years,  by 
AEcroid's  Tables  is  1  /.  is.  3 d.  ( i.  e. )  1  Year, 
and  3  Weeks  purchafe :  But  by  our  Tables  it  is 
but  one  Tears  Value,  at  1 1  /.  ns.  8 d.  4,  ,1.  per 
Cent.  The  Reafon  of  which  is,  fcecaufe  the  Rate 
of  Intereft  is  greater:  But  when  the  Rate  of  Intereft 
is  leffer,  then  the  Fine  is  greater. 

Thus  at  10  /.  per  Cent.  The  Fine  for  renewing 
7  Years  lapfed,  is  1  Years,  1  Quarters,  and  1 
Weeks  Value  :  But  at  8  /.  per  Cent,  the  Fine  for 
renewing  7  Years  lapfed,  is  above  1  Year  and 
3  Quarters  Value ;  and  at  6  per  Cent,  the  Fine  is 
2  Years  and  almoll  an  half  Value. 

So  in  the  Table  for  renewing  a  Leafe  of  20 
Years,  at  12/.  6  s.  perCent.  The  Fine  fpr  re¬ 
newing  7  Years  lapfed,  is  but  one  Years  Value  in 
thefe  Tables  ;  whereas  in  his,  it  is  1 1.  3  s.  8  d . 
That  is  one  Year  and  above  two  Months  Value. 
But  at  5  ,  6,  8  and  10  /.  per  Cent,  the  Fine  is  grea¬ 
ter,  becauietHe  Rate  of  Intereft  is  lefts,  as  was  faid 
above. 

And  that  this  is  Right,  will  appear,  if  you  con- 
fider  that  th cTables  for  Renewing  of  Leafes,  confift 
of  the  Summs  of  the  Tables  of  Reverfion,  or  Decreafe 
of  Money. 

For  ’tis  apparent  that  greater  the  Rath  of  In¬ 
tereft  is,  the  greater  is  the  Decreafe  of  Money  in 
the  Reverfion :  And  confequently  the  leffer  are  the 
Summs  of  thofe  Reverfions ;  which  are  the  Fines 
for  Renewing  :  Ah  Exarilple  will  make  this  very 
plain. 

If  you  look  into  the  Table  of  Reverfions,  you 
will  find  :  That  1  /.  or  20  s.  in  40  Years,  decrea - 
fes  to  2  Pence  Half-penny  at  12  /.  per  Cent,  com¬ 
pound  Intereft ;  and  at  10/.  per  Cent,  it  decreafes 
to  5  Pence  Farthing  in  40  Years :  Now  the  Summ 
of  thefe  Reverfions  for  7  Years,  accounting  40  as 
1  ;  39  as  2,  &e.  is  but  is.  id.  27.  But  at  10 
per  Cent,  the  Summ  for  7  Years  is  4  s.  id.  37. 
which  Summs  are  the  Fines  for  renewing  7  Years 
lapfed  in  a  Leale  of  40  Years,  at  the  Rates  of  12, 
and  10  per  Cent. 

From  whence  ’tis  clear  and  plain,  that  the  leffer 
the  Rate  of  Intereft  is,  the  greater  muft  be  the 
Fine  fpr  renewing  :  And  the  greater  that  Rate  is, 
the  leffer  muft  be  the  Fine:  And  confequently  the 
Difference  between  thele  Tables  and  JEcroids  ari- 
fes  only  from  the  different  Rate  of  Intereft,  for 
which  they  were  calculated. 

The  following  Tables  for  renewing  and  purcha- 
fing  of  Leafes,  do  ffiew  the  Value  in  fears,  Quar¬ 
ters,  Months,  and  Decimal  Parts  of  a  Month,,  ac¬ 
counting  3  Months  to  a  Quarter,  and: that  a  Month- 
is  divided  into  Ten-parts.  And  tho’  this  way  of 
Divifion  be  not  quite  fo  exadt,  as  if  it  were  ex- 
preft  in  Decimals  of  Pounds,  Shillings ,  Pence,  &c. 
Yet  ‘tis  more  familiar  and  commodious,  arid  thb 
Difference  is  very  ineonfiderable,  for  it  will  never 

be 


be  above  a  Decimal  of  a  Month  over  or  under  the 
true  Value,  which  in  thefe  Confiderations  is  not 
to  be  regarded.  And  therefore  when  a  Fine  is  re¬ 
quired  of  any  Perfon,  either  for  renewing  or  pur- 
chafing  of  a  Leale,  the  Tables  will  ftiew  exadly 
enough  what  fyite  of  Intereft  is  allowed  :  And  lo 
if  any  one  would  give  or  take  a  Fine  accoiding  to 
any  Rate  of  Intereft  propofed,  they  may  doit  near 

enough  by  the  Tables.  t  r 't 

At  i  /.  per. An,  Rent,  the  Divifions  by  thele  .ta¬ 
bles  will  be  5  s.  per  Quarter,  is.  8  d.  per  Month, 
and  a  Decimal  of  a  Month  id.  And  becaufe 
there  are  4  "Weeks  in  a  Month  it  will  be  5  d.  per 
Week 3  five  Decimals  of  a  Month  therefore  make 
iod.‘  which  are  equal  to  2  Weeks,  and  3  Deci¬ 
mals  of  a  Month  are  but  1  Penny  above  a  Week  3 
fo  that  ’tis  eafie  to  turn  the  Decimal-parts  of  a 
Month  into  W eeks. 

'A  ~  .  ’  m  '.  *  '  v.  i.  .  v 

And  thefe  Kind  of  Numbers  will  be  eafily  ad¬ 
ded  or  fubftra&ed  as  in  thefe  2  Examples. 

r.  &  M.  d.  p. 

Suppofe  I  were  to  add  3216 

thefe  2  Fines,  2317 

Summ  6203 


ADDITION. 

I  fay  7  and  6  makes  1 3  Decimals,  1  o  of  which 
making  a  Month,  I  Write  3  and  carry  I  3  1  I  car¬ 
ried  and  2  Months  makes  3  Months  3  wherefore  I 
write  a  Cypher,  and  carry  1  Quarter,  &c. 

And  this  being  underftood  Subftracftion  will  alio 
be  eafie,  as  in  this  Inftance. 

r.  q.  m.  d.p. 

,  ‘  If  from  3  2  1  6 

You  take  2317 

Remains — o  2  2  9 


.  -V  V  «*  <  .  /  ...  V  A  '  *  '  '  *  ■  -  -  i 

The  firft  Table  which  offers  it  lelf  for  Renew¬ 
ing-  of  Leafes,  it  for  the  Term  of  21  Years,  it 
fliews  the  Values  in  Years,  Quarters,  Months,  and 
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Decimal-parts  of  a  Month,  as  all  the  Reft  do,  the 
Firft-part  of  this  Table  is  calculated  at  u  /.  ns. 
8  d.  tt,  per  Cent,  per  An.  Compound  Intereft, 
fo  that  the  Fine  for  Renewing  7  Years  Lapfed,  or 
the  prefent  Worth  of  7  Years  in  Reverfion,  not  to 
begin  till  1 4  are  expired,  is  exactly  one  Years  Va¬ 
lue  3  which  Fine,  and  confequently  Rate  of  In¬ 
tereft,  Bilhops,  Deansand  Chapters,  Heads  and  Fel¬ 
lows  of  moft  Colleges  in  both  Univerfities,  do  ob- 
ferve  in  Letting  and  Renewing  of  their  Leafes 3  but 
at  other  Rates  of  Intereft,  the  Fine  for  Renew¬ 
ing  7  Years  lapfed,  the  Table  fhews  as  follow- 
eth,  vi%. 

The  Fine  for  Renewing  7  Years  Lapfed 

t r  ,  •  f 

T.Q.A4.Dpts.  1.  3.  d. 

5  p.  c.  is  1  3  2  oS  Which  by  the  (“29  3  4 

6  p.  c.  is  2  1  2  6  (Table  of  Red.  J  24  13  4 

8 p.  e.  is  1  3.  o  3  (at  10/. yearly  7  17  15  o 

lop.c.isi  1  o  3 -'Rent is  M2  15  o 

The  Years  in  ejje  may  be  valued  as  a  Leafe  of 
fo  many  Years,  as  in  this  Leafe  of  21  Years,  if  7 
Years  are  run  out,  then  there  are  14  in  ejje ,  whole 
Value  are  as  a  Leafe  of  14  Years,  and  maybe 
found  by  the  Table  for  Purchafing  3  or  if  you  fub- 
traeft  the  Value  of  the  Years  in  Reverfion  from  the 
Value  of  the  whole  Leafe,  the  Remainder  is  the 
Value  of  the  Years  in.ejfc. 

To  find  the  Value  of  fome  of  the  Years  in  Re¬ 
verfion,  as  fuppofe  3  of  the  7,  I  do  thus,  becaule 
3  wants  .4  of  73  I  take  the  Value  of  4  Years  in 
Reverfion,  from  the  Value  of  7  in  Reverfion,  the 
Remainder  is  the  Value  of  3  Years  required. 

;; ,  p  T  ?>  .  /, 

Example. 

The  Value  of  7  Years  in  7  T.  Q  214.  D.  pi 
Reverfion,  at  1 1  /.  1 1  s.  8d.  ^  1  0  0  o 
perCent.  is  3 

The  Value  of  4  Years  in 
Reverfion  at  the  fame  Rate  is  >  o  1  2  7 

Which  fubtrad  J 


0203 


Which  Remainder  being  given  for  a  Fine,  will 
make  up  the  Leafe  to  17  Years,  that  is,  3  added 
to  14. 


A  Tabic 


REN 


REN 


A  Tabic  for  the  Renewing  of  any  Number  of  Years 
lapled  in  a  Leafe  for  .%  \  Years. 
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The  next  Table  is  for  the  Term  of  20  Years, 
the  Firft-part  thereof  is  calculated  according  to  the 

Rate  of  about  n  l.  «/•  t"  Cecnt-Pr  *”■  f°  that 
i  Years  Value  is  the  Worth  of  7  Years  lapfed,  or 
in  Reverfion  ;  which  Fine,  and  confequently  Rate 
cf  Intereft  by  fome  is  obferved  in  a  Leafe  for  20 
Years  but  at  other  Rates  of  Intereft  :  The  Fine 
for  Renewing  7  Years  lapfed  m  this  Leafe  of  20 
Years,  you  will  find  by  the  Table  as  followeth, 

The  Fine  for  Renewing  7  Years  lapfed. 

■  ^  jp,  %  f-i  v 

r*QM.D.ps.  i.  s. 

r  p  c.  is  3  o  0  8^  Which  by  the  r  3°  13  4 
6f.c.  is  2  2  1  4  /Table  of  Red.  )i6  3  4 


The  Value  of  fome  of  the  Years  in  Reverfion 
may  alfo  be  found  in  this  Leafe,  as  is  directed  be¬ 
fore  in  the  former  Leafe ;  however  to  make  all 
plain,  I  fliall  give  one  Example  :  As  fuppofe,  I 
am  to  find  the  Value  of  4  of  the  7  Years  in  Re¬ 
verfion  ia  this  Leafe  ;  then  according  to  the  Rule 
given  in  the  Leafe  of  21  Years,  I  do  thus,  becaufe 
4  wants  3  of  7,  I  take  the  Value  of  3  Years  in 
Reverfion,  from  the  Value  of  7  in  Reverfion,  the 
Remainder  is  the  Value  of  the  4  Years  required. 


at 


6/>.C.lS2  L  1  H-ur  U.rv.u,,.. 

8  p,  c.  is  1  3  1  9  fatio/.  yearly  )  19 
,10  f.c.  is  1  1  1  8-/  Rent  is  W 


1  8 

o  o 


The  Years  in  ejje  may  be  valued  as  a  Leafe  of 
fo  manvYears,  or  their  Value  may  be  found,  by 
fubSfting  the  Value  of  the  Years  lapfed  Irom 
the  Value  of  the  whole  Leafe,  as  was  directed  be¬ 
fore  in  the  Leale  of  21  ^  ears. 


Example . 

s.  /  4 

The  Value  of  7  Years  in  Re- 7  T.  £.  M.  D.p . 
verfion  at  6  /.  per  Cent,  is  ->2214 

The  Value  of  3  Years  at  the~ 
fame  Rate  is 

Which  fubtracft 


Remains 


5 


This  Remainder  being  given  for  a  Fine  will  make 
up  this  Leafe  to  17  Years,  that  is  4  added  to  13. 


A  Tabic 
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A  Table  for  the  Renewing  of  any  Number  of  Years 
lapfed  in  a  Leafe  for  20  Years. 


The  third  Table  for  Renewing  of  Leafes,  is  for 
the  Term  of  40  Years ;  it  is  calculated  according 
to  five  feveral  Rates  of  Jntereft,  and  in  its  manner 
of  ufing  differs  not  from  the  other,  neverthelefs  an 
Example  will  be  convenient,  which  therefore  I 
fhall  give  ;  as  fuppofe  there  be  14  Years  lapfed  or 
run  out  in  a  Leafe  for  40  Years,  What  muft  I  give 
to  make  up  this  Leafe  again,  according  to  thofe 
feveral  Rates  of  Interdl  fignified  by  the  Table  ? 
1  hat  is,  What  muft  I  give  for  14  Years  in  Rever- 
fion,  after  26  in  cffe  ?  Or,  What’s  the  prefent 
Worth  of  14  Years,  beginning  26  Years  hence? 
For  anfwer  I  find  by  the  Table  that  the  Fine  for 
Renewing  14  Years  lapfed. 


at 


T.&M.D.p. 

5  p.c.  is  2  3  o  4" 

6  p'C.  is  2  o  o  2  j 
8  p.c.  is  1  o  1  3 

lo  p.c.  iso  2  i  4(  10  yearly 

12 p.c.  is  o  1  1  i 


Which  by  the* 
>  Table  of  Red. 


Rent 


is 


/.  s.  d. 

27  16  8 
|20  03  4 
1 1  01  8 
6  03  4 
3  0.8  4 


The  Years  in  ejfe,  as  was  faid  before,  are  va¬ 
lued  as  a  Leafe  of  fo  many  Years,  as  in  a  Leafe 
for  40  Years,  if  14  Years  are  run  our,  then  there 
are  26  in  eJJfe ,  whofe  Value  are  as  a  Leafe  of  2 6 
Years,  and  may  he  found  by  the  Table  for  Pur- 
chafing,  &c. 

The  Value  of  fome  of  the  Years  in  Reverfi- 
on,  may  be  found  in  this  Leafe,  by  the  fame 
Rules  that  they  were  found  by  in  the  foregoing 
Leales ;  as  if  it  were  required  to  find  the  Value  of 
6  of  the  14  Years  in  Reverfion  in  this  Leafe  of 
40  Years,  then  becaufe  6  wants  8  of  14,  I  take 
the  Value  of  8  Years  in  Reverfion  from  the  Value 
of  14  in  Reverfion,  and  the  Remainder  is  the  Va¬ 
lue  of  the  6  Years  required,  which  will  make  the 
Leale  up  to  32  Years. 
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A  Table 


REN 


REN 


A  Table  for  the  Renewing  of.  any  Number  of  Years  lapfrd  irs  a  Leafe 

for  40  Years 


1 S 
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REN 


A  Table  for  the  Renewing  of  any  Number  cf  Years 
lapfed  in  a  Leafe  for  10  Years. 
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Total  Value. 
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This  being  the  laft  Table  for  Renewing  of 
Leafes,  is  for  the  Term  of  1  o  Years :  The  Firft 
part  thereof  is  calculated  according  to  the  Rate  of 
about  17/,  1 8  s.  per  Cent,  fo  that  the  Fine  for  re¬ 
newing  4  Years  lapfed  is  one  Years  Value,  but  at 
other  Rates  of  Intereft,  the  Fine  for  renewing  4 
Years  lapfed,  is  by  the  Table  as  followeth,  viz. 
the  Fine  for  renewing  4  Years  lapfed 

.  T.  QM.D.p. 

7  )  Which  by  the 
i  (Table  of  Re- 
>  Cdu&ion  atic/. 

[  per  Ann .  is 

The  Years  in  effect  valued  as  before  dire&ed 
in  the  other  Leafes ;  as,  if  there  be  4  Years  run 
out  in  this  Lejafe  of  10  Years,  then  there  are  6 
Years  in  ejjey  whofe  Value  are  as  a  Leafe  of  6 
Years,  &c.  ;  ;  - 

The  next  Table  is  for  the  Reduction  of  the 
Values  given  in  Years,  Quarters,  Months,  and 
Decimal  Parts  of  a  Month,  into  Pounds,  Shillings, 
and  Pence,  the  Uie  of  it  is  very  pfaiii  and  eafie, 
as  by  Example  will  appear. 

Example. 

Suppofe  the  Fine  for  renewing  any  Number  of 
Years  lapfed,  in  any  Leafe  to  be  6y .i  27.  2  m. 
4  d,  p.  and  the  yearly  Rent  55/.  What  is  this  Fine 
in  Pounds,  Shillings,  and  Pence  ?  Then  by  the 
Table  I  find 


V  under  2  Quarters 
againft  50  l.<  under  2  Months 

C  under  4  Dec.  parts 

funder  2  Quarters 
againft  5  IA  under  2  Months 
Sunder  4  Dec.  parts 


AL°I  Jl  7 


Suppofe  again  the  Fine  for  renewing  any  Num¬ 
ber  of  Years  lapfed  in  any  Leafe,  to  be  zy.  3  q. 
im.  9  d.p.  and  yearly  Rent  15 61.  then  what  is 
this  Fine  in  Money  ?  For  Anfwer  I  fay,  twice 
156  is  312  /.  which  is  the  2  years  Value,  then 
by  the  Table  1  find  '  9  *  ‘ 


.1  - 


j  -  i  „ 


/.  S.  d. 


againft  100/. 


Summ  of  all’  is 
Then  for  the  6  years  Value  I  fay, 
6  times  55  /•  is  330  /.  which  ad¬ 
ded  to  38/.  10  s.  od.  the  Summ 
is 

Which  is  the  Value  reduced  into 
lings,  and  Pence  required. 
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7  under  5  Dec.  parts 
^  under  4  Dec.  parts 

1  /  \  |  o  1  1  7  i  0 
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againft  5c  /.  <  un*r  1  ^°“hs  \ 

&  /  under  5  Dec.  parts 

^  under  4  Dec.  parts 

I  j  l 
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againft  6  /.  <  un*r  1  ^onths 
,  /  under  5  Dec.  parts 

Under,  4  Dec.  parrs 
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_  j  ~  Summ  is 
The  2  years  Value  add,  viz. 

The  Sumda  is 
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Which  is  tlie  Fine  reduced  into  Money  required, 
in  like  manner  is  any  other  Fine  reduced,  at  any 
otfier  yearly  Rent  from  1  /.  to  600  /.  a  Year,  or 
if  it  be  more,  it  is  but  adding,  after  the  fame 
manner  as  is  done  in  the  Examples,  as  fuppofe  the 
Rent  to  be  700  /.  per  An.  then  I  mull:  find  the 
Values  for  600 1.  and  for  100/.  and  add  them 
together,  &c. 
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The  way  of  Purchafing  by  Lives  was  common¬ 
ly  to  reckon  one  Life  as  a  Leafe  of  1-  Years,  two 
Lives  as  a  Leafe  of  1 4  Years,  and  three  Lives  as 
a  Leafe  of  ii  Years:  But  this  way  fcemmg  Un- 
*aaa]  there  is  another  way  which  is  more  agree- 
iWe  to  Realon,  aad  it  is  this,  «»*.  for  every  Life 
to  decreafe  one  Year,  as  if  one  Life  be  reckoned 
Is  a  Leafe  for  10  Years,  then  two  will  be  as  a 
Leafe  of  19,  and  three  as  a  Leale  of  27  Years,  6c. 
fb  that  at  7  /.  per  Cent,  one  Life  is  reckoned  worth 
a  Me  abo^y  Years  Purchafe,  two  Lives  .o 
Years,  1  Quarts,  and  1  Month  s  Purchafe,  6  c. 
as  the  Table  for  purchafing  of  Lives  fhe  weth. 

So  if  you  reckon  one  Life  as  a  Leafe  of  9  Years, 
then  two  will  be  as  a  Leafe  of  *7>  three  as  a  Leafe 
of  24,  6c.  as  is  evident  by  the  Table  ;  and  one 
Life  will  be  worth  above  6  Years  and  2  Quarters 

Purchafe,  2  Lives  9  Years  and  3  Q-u^r.cers,Purch^e’ 
3  Lives  1 1  Years,  1  Quarter,  2  Months,  and  6 

Decimal-parts  Purchafe,  6c. 

So  if  one  Angle  Life  b,e  reckoned  as  a  Leafe  of 
j-  Years  then  two  will  be  as  a  Leafe  of  23,  three 
Is  a  Leafe  of  33  Years,  6c.  fo  that  at  6  per  Cent. 
one  Life  is  worth  above  8  Years  and  a  Quarters 
Purchafe,  two  Lives  above  12  Years  and  a  Quar¬ 
ters  Purchafe*  6c.  as  the  Table  fhews. 

Now  iuppofe  any  of  thofe  Perfons  which  ^,a 
their  Lives  upon  an  Eftate  fhould  die,  to  take  in 
others  to  make  up  the  Number  again,  ,1S  d°nre 
the  Table  of  Reverfions  at  the  Beginning  0*  the 

It. 


Book  :  Example,  fuppofe  there  be  three  Lives  up¬ 
on  an  Eftate,  which  at  7  Years  Purchafe  for  the 
firft  Life,  are  valued  at  almoft  12  Years  Purchale, 
and  as  a  Leafe  of  >7  Years,  gt  7  L  Ter  Cewr.  and 
if  one  of  thofe  Perfons  fhould  die,  what  mult  be 
given  to  make  up  the  Number  again  ?  Then  l 
fay,  one  Life  which  is  dead  was  as  a  Leafe  of  10 
Years,  and  therefore  to  take  in  a  New  Lite,  1 
may  reckon  10  Years  of  the  27  lapfed,  and  to 
take  as  it  were  a  Fine  for  renewing  10  Years 
lapfed  in  a  Leafe  of  27  Years,  now  to  find  this 
Fine,  I  take  the  Summ  of  the  Reverfions  tor  10 

Years  in  the  Table  under  7  /.  PJ  Cent-  ^0UTntcln§ 
27  as  1,  26  as  2,  and  25  as  3 y6c.  And  lo  T  find 
the  Summ  to  be  2  /.  4  s.  5  a.  2  7.  that  is  two 
Years,  and  almoft  one  Quarters  Purchafe,  which 
I  may  take  for  renewing  or  taking  in  a  New  Lire.; 
fo  if  two  Lives  be  dead  I  may  reckon  19  Years 
lapfed  in  a  Leafe  of  27  Years,  and  find  the  Summ 
of  the  Reverfions  for  19  Years,  for  a  Fine  for  ta¬ 
king  in  two  Lives  :  But  if  there  be  4  Lives  upon 
the  Eftate,  then  at  7/.  per  Cent,  and  at. 10  Years 
for  one  Life,  they  will  be  reckoned  as  a  Leafe  of 
of  .34  Years,  and  fo.  I  mifft  begin  at  34  t0  fumrrJ 
the  Reverfions,  or  at  30  if  one  Life  be  reckoned 
as,  a  Leafe  of  9  Years,  and  then  if  one  Life  be 
dead,  I  muft  reckon  9  Years  lapfed  in  2  Leale  or 
30  Years,  if  two  Lives  are  dead  I  muft  reckon  17 
Years  lapfed  in  the  fame  Leafe,  and  1  t  tee  a  e 

dead  I  muft  reckon  24  lapfed  1  So  it  6  *  fer  c  • 

^  £  2  reckon** 
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A  Table  for  the  Purchafing  of,  Lives. 
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reckoning  one  Life  as  a  Leafe  of  1 2  Years,  three 
Lives  are  as  a  Leafe  of  33  Years,  and  fo  if  one  of 
thefe  Lives  be  dead,  I  may  reckon.  1 2  Years  lap- 
fed  in  a  Leafe  of  33  Years,  if  two  Lives  are  dead, 
I  may  reckon  23  Years  lap  fed  in  the  fame  Leafe, 
and  begin  at  33  to  fumm  the  Reverfions,  under 
6  l.  per  Cent,  feecaufe  the  Lives  are  valued  accor¬ 
ding  to  the  fartie  Rate  of  Intereft.  This  being 
underftood,  it  will  not  be  difficult  to  do  the  like 
for  any  other  Number  of  Lives,  and  at  other 
Rates  of  Intereft,  and  Number  of  Years  for  one 
Life  ;  for  you  may  by  the  Table  for  purchafing  of 
Leafes,  (3c.  make  Tables  for  purchafing  of  Lives 
according  to  what  Rate  of  Intereft  you  think  is 
moft  convenient ;  as  fuppofe  you  reckon  one  Life 
as  a  Leafe  of  10  Years,  and  you  would  have  5  /. 
per  Cent,  profit,  then  that  will  be  worth  7  Years 
and  altnoft  3  Quarters  Purchafe,  but  at  8  l.  per 
Cent,  it  is  worth  but  6  Years  and  almoft  3  Quar¬ 
ters  Purchafe,  (3c> 

•  l-*r  ^  i  ;  1 ;  •  •  1 .  j  '  . 

The  Table  for  purchafing  is  calculated  for  feve- 
ral  Rates  of  Inrereft,  that  fo  the  Purchafer  may 
ufe  that  which  is  moft  convenient  for  him,  as  in 
purchafing  of  Free-hold  Land,  5  /.  per  Cent,  may 
fee  enough,  but  for  Copy-hold  or  Leafes  of  Land 
6  1.  per  Cent,  for  Leafes  of  Land  and  Good 
Houles  8  /.  per  Cent,  and  for  Leafes  of  Ordinary 
Houle  lol.-oc  12  l.  percent. 

fhe  Ufe  of  the  Table  is  very  plain  and  eafie, 
is  by  Example  will  appear, 

Example. 

What  is  a  Leafe  or  Annuity  of  20  Years  worth 
at  5  10 1  or  12  per  Cent,  per  Annum? 


>  5  ' 

To  increafe  the  Number  of  Years  in  a  Leafe 
do  thus :  Suppofe  a  Landlord  would  make  a  Leafe 
of  Land  up  to  40  Years,  wherein  his  Tenant  hath 
20  Years  to  come,  what  is  it  worth  ?  Then  I  fay, 

;  r.  £.;M6p 

A  Leafe  for  4  Year  at  6  per  Cent.l 
is  worth  jl*  0  0  * 

20  Years  at  the  feme  Rate  are 
worth  . .  ,■  \  ■  . 

.Which  fubtrad 


}„  1 


& 


The  Remainder  is 


Which 

at  20  /. 
per  Ann . 
Rent  is 


L  x.  d. 

249  3  4 
229  6  8 

196  6  8 
170  3  4 
149  6  8 


Which  is  the  Fine  to  be  given  to  make  the  Leafe 
up  to  40  Years. 

To  buy  a  Leafe  which  is  not  to  begin  until 
your  old  Leafe  is  out ;  as  thus,  fuppofe  a  Man  s 
Leafe  is  out  within  4  Years,  and  he  defires  to  have 
a  New  Leafe  of  21  Years,  to  begin  when  his  4 
Years  are  out,  what  is  this  Leale  worth  in  ready 
Money  ? 

'  >-»  rr  •>-»  -  •  .  * 

*  *  w  *  M  J  C  .  I  i  '  »  )  f  J  .  I  '  *  •  '• 

For  Anfwer,  I  add  4  Years  which  is  the  Time 
he  hath  in  his  old  Leafe,  and  21  together,  the 
Summ  is  25,  then  I  find  the  Worth  of  thele  25 
Years,  and  fubtrad  from  it  the  Value  of  the  4 
Years,  the  Remainder  is  the  Value  of  the  (aid 
Leafe  in  ready  Money. 

■  Example'. 

T.  £.  Af.  D.fl 

A  Leafe  for  25  Years  at  6 1.  perl  ^  o 
Cent,  is  worth  j  3  5 

The  4  Years  at  the  fame  Rate 
are  worth 

Which  fubtrad 

The  Remainder  is  the  VaO 
Iue  of  the  Leafe  in  ready  9 
Money  required,  J  — 
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A  Table  fliewing  how  many  Years,  Quarters,  Months,  and  Decimal 
Parts  of  a  Months  Purchafe,  any  Annuity  or  Leafe  ol  any  Land  or 
Houfe  is  worth,  according  to  feveral  Rates  of  Intereft,  Vi^  accor- 
ding  to  5,  6>  8,  to  and  1 1  per  Cent . 
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Hm  to  buy  the  I^evtrfion  of  any  Leafe  or  Annuity . 

x  ,  f  Va  .  s  ’  »  '  •* 

Although  this  may  be  done  by  the  Table  of 
Reverfions  at  the  Beginning  of  xhe  Book,  yet  I 
think  it  will  not  be  amifs,  if  I  ftiew  how  it  may 
be  done  by  the  Tables  of  Purchafing  alfo.-  .  • 

Suppofe  you  are  to  buy  the  Reverlion  of  a  Leafe 
after  6  Years,  that  is,  if  it  be  6  Years  before  you 
commence,  what  is  the  prefent  Worth  of  a  Leafe 
fuppofeof  30  Years  at  6  per Centum  ?  Then  for 
Anfwer  look  the  Value  of  the’  whole  Leafe,  which 


will  be  found  to  be - — - 

Then  find  the  Value  of  the 
6  Years  which  will  be 

Which  fubtrad 


The  Remainder  is  the  Va 
lue  of  the  Reverfion  requi 
red. 


I 

•  >  v  • 
1-  ? 


r.  g.  m.  d.j> 

13  3  °  1 

1 

4  3  2  o 


8  3 


1 


h 


»  lhe  VaIue  of  the  Years  lapfed  or  in  Reverlion 
of  any  Leafe,  may  alfo  be  found  by  the  Table  for 
purchafing  ;  Tor.  the  Value  of  the  Years  in  e{Te 
fubtraded  from  the  Value  of  the  whole  Leafe’ 
the  Remainder  is  the  Value  of  the  Years  in  re¬ 
verfion,  as  is  fhewed  in  the  Preface  ;  .therefore" 
fuppofe  in  a  Leafe  of  31  Years  there  be  12  Years 
lapfed,  what  muft  be.  given  to  renew  this  Leafe 
again  at  6  per  Centum  ?  Then  I  find  the  Value  of 


the  whole  Leafe  to  be - r 

;;  And  becaufe,.there  fare  1  a  Years') 
lapfed,  there  are  18  Tears  in  ejfe  ( 
whole  Value  is- 1  f  ,  r  •  '  ‘  {  ^ 

Which  fubtrad  + 

'  t  1  f  ’  J  tK  •  -  ! 

The  Remainder  is  the  Va-^  f  ^  j 
lue  of  the  Years  iri  Reverfi-  3  o 
on  required,  f 

•  -  !  ■  M 
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The  Value 

of 

What  Annuity 

*< 

The  increafe  of 

1  /.  Annuity 

to 

1  /. 

ready  Mo- 

n> 

£  - 

1  /.  yearly  at 

be  paid  at  the 

ney 

will  pur. 

• 

6  Per  Cent. 

end  thereof 

at 

chafe  at  6  /;  per 

6  l,  per  Cent 
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The  Ufe  of  thefe  Tables  aforegoing  is  eafie,  as 
by  Example  will  appear. 

The  firft  is  this,  fuppofe  30  /.  be  put  out  for  20 
Years,  what  will  it  amount  unto  in  that  time  at 
6  per  Cent .  Compound  Intereft  ? 

vl 

Then  I  look  againft  20  Years,  and  find  under 
the  Increafe  of  1  /.  &c.  3  /.  4  s.  2  d.  which  ftiews 
fliat  1  /.  in  20  Years  time  will  increafe  to  3/.  4*. 
id.  which  I  multiply  by  30  thus, 


l 

l. 

s. 

d. 

30 

times  3  l.  is 

9° 

0 

0 

30 

times  4*.  is 

6 

0 

0 

30 

times  2  d.  is 

0 

5 

G 

.  t  '  j  4 

Summ  96 

5 

O 

That  is,  3  ol.  in  20  Years  time  at  6  per  Cent . 
Compound  Intereft,  will  amount  to  96  /.  5  x.  od. 

f  ,  •  f  h: 

The  Ufe  of  the  Second  is  thus,  What  will  an 
Annuity  of  30 /.  forborn  20  Years  amount  to  in 
that  time  ?  Then  for  Anfwer  I  look  againft  20 
Years,  and  under  the  Value  of  1  /.  Annuity,  (*>c. 
I  find  3 61.  1 5*.  8  d.  which  3  61.  15  s.  8  d.  is 
v  the  Value  of  1  /.  Annuity  forborn  20  Years, 
then  I  multiply  36  h  15  s.  8  d.  by  30 1,  thus, 

/.  s.  d. 

30  times  3 6/.  is  1080  00  o 

30  times  1 5  s.  is  22100 

30  times  8  d*  is  1  ao  o 


Summ  1103  10  o 


That  is,  3 6  l.  Annuity  foiborn  20  Years  will  at 
the  End  of  that  Term  amount  to  1103/.  10  s.  od. 

The  Ufe  of  the  third  Table  is  thus,  fuppofe  a 
Gentleman  hath  300/.  by  him,  with  which  he’s 
willing  to  purohafe  an  Annuity  for  20  Years, 
What  Annuity  will  that  purchafe  at  6 per  Centum  ? 
For  Anfwer,  I  look  againft  20  Years,  and  find 
Under  100 at  Annuity  1 1.  ready  Money ,  &c.  1  s. 
8  d.  34.  which  fhews  that  il .  ready  Money  will 
purchafe  an  Annuity  of  is.  8  d.  3  y.  for  20 
Years,  which  I  multiply  by  300  /.  thus, 


/. 

s . 

d. 

3CO 

Shillings  are 

15 

00 

0 

300 

times  8  d.  is 

I  0 

00 

0 

300 

times  37.  is 

00 

18 

9 

Summ  25 

18 

9 

That  is,  300  /.  ready  Money  will  purchafe  an 
Annuity  of  25  /.  1 8  s,  9  d.  for  20  Years  at  6  per 
Cent . 

RENTS  of  Ajjifc  were  the  certain  and  deter¬ 
mined  Rents  of  Ancient  Tenants,  and  were  paid 
in  a  let  Quantity  of  Money  or  Provifions :  Tljey 


were  lo  called,  becaufe  they  were  njffed,  and  made 
certain  ;  and  fo  diltinguiflied  trom  Redditus  Mobi¬ 
les,  or  luch  variable  Rents  as  did  rife  and  fall,  like 
the  Corn-rent  now  referved  to  Colleges. 

RENTS  Reflute,  are  accounted  among  the  Fee 
Farm-Rents,  to  be  fold  by  the  Statutes  of  21  Lar.z. 
c.  6.  And  are  fuch  Rents  or  Tenths  as  were  anci¬ 
ently  payable  to  the  Crown  from  toe  Lands  of 
Abbies,  and  Religious  Houfes  :  And  after  their 
Difiblution,  tho*  the  Lands  were  demifed  to  others, 
yet  the  Rents  were  ftill  Referved,  and  made  pay¬ 
able  to  the  Crown.  ’ 

REPELLING  Force :  That  there  isfuch  a  thing 
in  Nature,  fee  Attraction  towards  the  End. 

REPLEVISH,  Signifies  in  our  l  aw  the  letting 
any  one  to  Main  Prife,  upon  Sufery,  3  E.  i.  1 
•  REPOSE,  is  a  Term  in  Paintings  fignifying  the 
Place  where  the  Majfes,  or  great  Lights  and  Sha¬ 
dows  are  aflembled  :  And  this  being  well  unae^.- 
ftood  hinders  the  Confufiorr  of  Objects;  fuffering 
[not  the  View  to  be  contracted  altogether,  but  to 
proceed  gradually  and  fuccdilyety  without  Di- 
i  ltut banco. 

REPOSITION  oftheForeft,wasan  ACt  where¬ 
by  certain  Foreft-Lands  being  made  Purlion  upon 
View  ;  were  on  a  Second  View  laid  to  the  Forelt  a- 
gain.  Manwocd ,  ph.  1.  p.  178. 

'  ,  REP-S/E'er.  The  Ancient  Servile  Tenants  wrere 
bound  to  reap  their  Lord’s  Corn :  But  to  be  ac¬ 
quitted  from  this  Duty,  they  fometimes  paid  an 
Acknowledgment  or  Compofition  in  Money,  which 
Money  was  called  by  this  Name  of  Rep-Silver. 

REPULSE  or  Reaction,  it  is  one  of  the  Laws  of 
Nature,  (  Sir  If  Newtons  third  )  that  Repulfe  of 
Reaction  is  always  equal  to  Impulfe  or  ACtion„ 
That  is,  the  ACtion  of  two  Bodies  one  upon  an¬ 
other,  is  always  equal,  but  with  a  contrary  Dire-, 
dionin  other  words;  the  fame  Force  with  which 
one  Body  ftrikes  upon  another,  is  returned  back 
by  that  other  on  it,  and  the  Forces  are  impreffed 
with  Directions  diredly  contrary.  Thus  if  one 
Body  prefs  or  draw  another,  ’cis  juft  as  much  preft 
or  drawn  by  it:  If  a  Man  prefs  a  Stone  with  his 
Hand,  the  Stone  equally  prefles  his  Hand;  if  a. 
Horfe  draw  forward  any  Weight  by  a  Rope,  the 
height  equally  draws  back  the  Horfe .  For  the 
j  Rope  heing  equally  ftretch’d  both  ways,  ad  upon 
both  equally  :  So  ’tis  in  all  Blows  and  Strokes,  the 
thing  ftruck  (fuppole  with  a  Hammer)  ftrikes  the 
Hammer  with  equal  Force.  The  Iron  draws  the 
Load-ftone  as  much  as  the  Load-ftone  draws  it ; 
as  will  appear  by  Experiment  if  you  make  them 
both  flote  in  Water.  Thus  alfb  in  the  Defcent  of 
heavy  Bodies  the  Stone  attrads  the  Earth,  as  much 
as  the  Earth  the  Stone  ;  or  the  Earth  gravitates  a S 
much  towards  the  Stone,  as  it  doth  towards  the 
Earth.  For  the  Motions  produced  by  both  thefe 
Gravitations  are  equal  in  both:  Only  the  Stone  be¬ 
ing  very  inccnfiderable  in  relped  of  the  Bulk  of 
the  Earth,  the  Velocity  of  the  Earth  towards  the 
Stone  muft  be  fo  too,  and  confequently  infenfible,  • 
in  comparifon  of  the  Motion  of  the  Stone  towards 
it.  And  fo  it  is  Univeffally,  in  all  the  Adions  of 
Bodies :  For  if  one  Body  ad  on  another  and 
change  its  Motion  any  manner  of  way,  that  other 
Body  will  make  the  fame  Change  in  the  Motion 
of  this  Body,  but  with  a  contrary  Direction  :  So 
that  by  thefe  Adions  there  are  made  equal  Chan¬ 
ges,  not  of  the  Velocities  bur  of  the  Motion:  For 
the  Change?  made  on  the  Velocities  in  conrrary 

Diredi- 


1 


LLiecftions,  are  in  a  Reciprocal  Proportion  to  >he 

ri/)  .1*0  (■ 


REQUESTS,  fee  Court  of  Requefts  in  Vol.  x. 

RESCRIPT  in  the  Civil  Law,  is  a  Letter  of 
tfre  Emperour  in  anfwer  to  particular  Perfons  who 
enquire  the  Law  of  him  :  But  if  it  be  Lent  to  a 
Corporation  or  any  Publick  Body  of  Men  who 
have  confulted  him,  then  they  call  it  a  Pragmatic 4 
San  Eli  on. 

RESEISER,  is  taking  (or  refuming )  of  Lands 
again  into  the  Hands  of  the  King,  whereof  a  gene¬ 
ral  Livery,  or  Oufler  le  Maine ,  was  formerly  mif- 
fued,  contrary  to  the  Order  and  Form  of  Law : 
Stanif  Prerog,  2  6.  fee  Refs  imp  t  ion. 


RESISTENCE  of  a  Fluid  Medium.  The  in¬ 
comparable  Sir  If.  Newton  at  che  End  of  the  Lar. 
Edit,  of  his  Opticks,  Qu.  20,  faith  that  the  Refi- 
ltence  of  Fluid  Mediums  arifes  partly  from  the  At - 
tiition  of  the  Parts  of  the  Medium;  and  partly 
from  the  V is  Inertia  Materia ,  or  Inactivity  ofMat- 
ter.  And  fuppofing  a  Body  to  be  perfectly  fphe- 
rical,  the  Reliftence  arifing  from  the  Former  of 
thefe  two,  or  from  the  Attrition  of  the  Partj  of  the 
Medium,  is  as  the  Rectangle  under  the  Diameter, 
and  the  Velocity  with  which  the  Body  moves. 
But  the  Refiftence  arifing  from  the  Vis  Inertia ,  is 
as  the  Square  of  that  ProduCt.  And  by  this  dif¬ 
ference  may  the  two  Kinds  of  Reliftence  in  all  Me¬ 
diums  be  diftinguifhed:  And  fince  the  Kinds  are 
thus  diftindt,  it  will  appear  that  the  Reliftence  of 
Bodies  which  are  of  a  proper  Magnitude  and  Ve¬ 
locity,  whether  they  move  in  Air,  Water,  Quick- 
lilver,  or  in  any  other  Fluid,  will  almoft  all  arife 
from  the  Vis  Inertia  of  the  Parts  of  the  Fluid. 

For  that  Part  of  the  Reliftence  of  any  Medium 
which  arifes  from  Fridtion,  Attrition,  or  Tenaci¬ 
ty  of  the  Particles  of  the  Fluid,  may  be  diminifli- 
ed,  by  fup poling  the  matter  to  be  divided  into 
lmaller  Particles,  and  thofe  alfo  to  be  rend  red  more 
fmooth  and  flippery.  But  that  Part  which  arifes 
Com  the  Vis  Inertia  anfwers  in  Proportion  to  the 
Denlity  of  the  Matter,  and  can  neither  be  dimi- 
niflied  by  dividing  the  Matter  into  fmaller  Parti¬ 
cles,  nor  by  any  other  Means,  than  by  the  Dimi¬ 
nution  of  the  Denlity  it  felf. 

Whence  it  is,  that  Dcnfty  of  Fluid  Mediums 
becomes  very  nearly  proportionable  to  the  Refiftence. 
Lor  thofe  Liquors  which  differ  infenfibly  as  to 
Denlity,  as  Water,  Spirit  of  Wine,  Oil  of  Tur¬ 
pentine,  warm  Oil  of  Olives,  and  fuch  like,  have 
very  little  difference  alfo  as  to  the  Force  of  Reli¬ 
ftence.  Water  being  13  or  18  Times  lighter,  and 
conlequentiy  rarer  than  Quick-Giver,  hath  its  Re- 
filtence  Ieis  than  that  of  Mercury  in  the  fame  Pro¬ 
portion  as  he  tried  by  the  Experiment  of  Pendu- 
Jums  1  waning  in  thofe  two  Fluids.  The  common 
l‘ir  mch  as  we  ufually  breath  in,  is  about  8  or  9 
hundred  Limes  lighter,  and  rarer  than  Water,  and 
he  found  the  Reliftence  in  Air  to  be  lefs  in  that 
*¥no>  by  the  fame  Kind  of  Trials.  And  in  a 
thinner  and  rarer  Air,  the  Reliftence  muft  ftill  be 
lefs;  till  at  laft  in  the  Thoughts  of  all,  it  will  <mow 
in fenlible.  A  Feather  in  the  exhaufted  Receiver 


ncCds  be  another  Sort  of  Refiftence,  if  the  Pores 
Of  all  F.uids  were  filled  with  another  vet  mom 
Subtile  Matter  or  Fluid.  Now  if  the  Reliftence  in 
the  Eahaufled  Receiver  of  the  Air-Pum^ld 
be  only  a  1 00 1  lines  lefs  than  in  the  common  Air 
it  would  be  a  Million  of  l  imes  lefs  than  that  of 
Quick-filver  :  But  it  is  certainly  much  lefs  than 
that,  and  much  lefs  yet  in  the  Celeftial  Spaces  or 
Regions  at  2  or  300  Miles  in  height  above  our 
Earth.  For  the  Honourable  Mr.  Boyle  hath  fhewn 
that  Air  may  be  rarified  in  Glafs  Veflcls  to  above 
roooo  Times  its  natural  State,  and  the  Celeftial 
Regions  muft  be  much  more  empty  of  Air,  than 
any  Space  which  we  can  here  evacuate  by  an  Air- 
Pump  :  Becaufe  fince  our  Air  is  here  compreffed 
by  the  weight  of  the  Incumbent  Atmofphere,  and 
its  Denficy  proportionable  to  that  compelling 
Power;  it  will  follow  by  Calculation,  that  the 
Air  at  7  Miles  above  the  Earth’s  Surface  will  be 
4  Times  as  rare,  as  here  ;  at  the  Diftance  of  14 
Miles  16  Times  as  rare;  and  fo  on  in  the  fame 
-Ratio  :  So  that  at  the  Diftance  of  210  Miles  from 
theEarth,  the  Air  will  be  icoopooooooooooooooo 
or  10  Millions  of  Millions  of  Millions  of  Times 
thinner  or  rarer  than  ‘tis  here. 

We  find  that  Heat  conduces  much  towards  the 
Fluidity  of  many  Bodies,  by  diminifhing  their 
Tenacity  ;  for  it  renders  many  Bodies  (  as  all 
Metals  and  fome  Minerals  )  Fluid,  which  are  not 
naturally  lo  ;  and  it  increafes  the  Fluidity  of  Te«, 
nacious  Liquors,  fuch  as  Oil,  Balfams,  Honey, 
and  by  that  Means  diminifhes  the  Power  of  their 
Refiftence.  And  yet  it  doth  not  much  diminifli 
the  Refiftence  of  Water ;  which  it  muft  certainly 
do,  if  any  confiderable  Degree  of  the  Refiftence 
of  that  Fluid  arofe  from  the  Attrition  or  Tenacity 
of  its  Particles.  And  therefore  we  may  fairly  con¬ 
clude  that  the  Refiftence  of  Water  arifes  chiefly 
from  the  Vis  Inertia  of' its  Matter.  And  conse¬ 
quently,  if  the  Celeftial  Regions  or  Spaces,  were 
equally  denfe  with  Water,  they  could  not  have  a 
much  lefs  Refiftence  than  it:  If  they  were  as 
denfe  as  Quick-filver,  they  would  have  a  Refi¬ 
ftence  near  as  great  as  that.*  And  if  they  were 
perfectly  and  completely  denfe,  or  full  of  Matter 
without  any  Pores  or  Vacuities  at  all  interfperfed, 
they  would  have  a  much  greater  Refiftence  than 
Quick-filver*  A  Globe  perfcflly  f 'did ,  in  fucb  a 
Medium  would  lofe  above  half  of  its  Motion,  before 
it  could  move  3  of  its.  own  Diameters  in  length.  And 
a  Globe  not  perfectly  folid,  fuch  as  are  thofe  of 
the  Planets,  would  be  ftopt  much  fooner.  Where¬ 
fore  there  is  a  Neceflity  of  luppofing  that  the  Re¬ 
gions  where  the  Planets  and  Comets  move  fhould 
be '  devoid  of  all  matter  :  Except  perhaps  fome  very 
thin  and  fine  Vapours  and  Exhalations,  or  Effluvia 
which  may  arile  from  the  Atmofphere  of  the  Earth 
of  the  Planets  and  Comets.  That  Fiditious  Sub¬ 
tile  Matter  therefore  with  which  fome  have  filled 
the  Heavens,  is  by  no  means  ufeful  for  the  Solu¬ 
tion  of  the  Phancmena  of  Nature ;  fince  the  Mo¬ 
tions  of  the  Planers  and  Comers  may  be  much 
better  explained  without  by  the  Laws  of  Gravity; 
and  Gravity  it  felf  hath  never  yet  been  well  ac- 


j-a  „  ..  .  n  Axtccivcri  counted  for  by  that  Subtile  Matter.  In  Reality, 

ft"'.  W!  »C-^U  ,  -  C^nt}.as.  ac^t?ne  or  a  Picce(  that  Subtile  Matter ,  can  only  ferve  toobftriuft  and 
»  AM  *  10.  lnnl  r  ^  .n  a 1 VV ^ncLa  very  great  difturb  the  Motions  of  the  Heavenly  Bodies,  and 
*'™e,nce  t0 .f  Defeat :  And  by  aH  the  Experi-  if  there  were  any  fuel,  thing  would  deftroy  and 
naents  he  could  make  he  found  the  Reliftence  of  all  overthrowithe  Court-  and  Order  of  Nature.  And 
1-lmd  Mediums  to  defend  only  on  their  Denlity.  if  yon  (uppofe  it  interfperfed  alfo  within  the 
an  a  httle  on  then  Tenacity  .  But  there  muft  hidden  Pores  aid  Aicatus  of  Bodies,  it  will  do  no¬ 
thing 


thing  there  but  flop  and  obftrudl  the  Vibrating  Mo¬ 
tions  of  the  Particles  of  Matter,  in  which  their 
Heat  and  all  their  Energy  and  A&ive  Power  con- 
lifts.  And  as  it  is  of  no  ufe  but  to  do  mifchief,  fo 
there  are  no  good  Reafons  at  all  to  enducc  us  to 
believe  the  Exiftence  of  any  luch  thing,  as  a  Mate¬ 
ria  Subtilis  in  their  Senle. 

RESISTANCE  of  the  Air  to  the  Motion  of 
Projefts.  In  Phil.  Tranf.N.  186.  There  is  the  Mea- 
iure  of  this  given  very  largely  and  accurately  by 
Dr.  Wallis:  He  lays  down  at  firft  this  Lemma. 
That  the  Refifiance  of  Bodies  is  proportional  to  their 
Celerity  ;  and  then  branches  out  into  all  the  parti¬ 
cular  Varieties  that  can  we]l  be  imagined,  and  at 
laft  computing  different  Mediums  one  with  an¬ 
other,  he  concludes  their  different  Refiftances  to 
be  as  their  Specifick  Gravities,  obftruded  from 
ttie  Vifcidity  of  the  Particles  of  lome  Fluids  :  And 
alfo  that  the  Specifically  Heavier  Projeil  once  in 
motion  ( being  equally  fwift  with  another  that  is 
lighter,  (3c.  )  will  move  through  the  fame  Medi¬ 
um  more  ftrongly  in  proportion  to  its  greater  In- 
tenfive  or  Specifick  Gravity. 

In  the  Alda  Eruditorum  Lipjie  for  July  1684, 
Mr.  G.G.  Leibnit %  propofes  fome  New  Demonftra- 
tions  about  the  Refiftances  of  Solid  Bodies ;  which 
are  very  Geometrical  and  Curious. 

And  in  the  Leipfick,  Ads  for  January  1689.  He 
reduces  his  Thoughts  on  this  Subjed  into  a  Dif- 
fertation.  Entitled,  A  Difcourfe  concerning  the 
Refiftance  of  Mediums,  and  the  Motion  of  Frcjeds 


Axis,  and  Latus  Red  urn  ;  is  to  the  Tranlver  C 
Axis*: :  So  is  the  Square  of  the  Latus  Redum,  to 
the  Square  'of  the  Diameter  of  a  certain  Circle, 
in  which  Circle  apply  a  Tangent  cquffto  half  the 
Balls  of  the  Hyperbola  or  Elliplis.  I  hen  (ay  a- 
gain  as  the  Stimm  and  D  tference  of  the  Axis  and. 
Parameter,  is  to  the  Parameter  ;  fo  is  the  afore- 
faid  Tangent- to  another  Right-line.  And  further 
as  the  Summ  (or  Difference  j  of  the  Axis  and 
Parameter,  is  to  the  Axis  : :  So  mhe  circular  Ark 
corresponding  to  the  a’orefaid  Tangent,  to  ano¬ 
ther  Arch.  This  donef  the  Refiftances  will  be  as 
the  Tangent  to  the  Summ  (  of  Difference  )  of  the 
Right-line  thus  found,  and  that  Ark  laft  menti¬ 
oned. 

6.  In  General,  the  Refiftances  of  any  Figure 
whatfoever  going  now  with  its  Bale  foremoft,  and 
then  with  its  Vertex,  are  as  the  Figures  of  the  Ba^ 
fis  to  the  Summ  of  all  the  Cubes  of  the  Elcmcnta 
of  the  Bafis  divided  by  the  Squares  of  the  Elemen¬ 
tal  of  the  Curve-line. 


All  which  Rules  he  thinks  may  be  of  Ufe  in  the 
Fabrickor  Conftrudion  of  Ships,  and  in  perfect¬ 
ing  the  Art  of  Navigation  univcrfally.  .  As  alfo 
for  determini-jg  the  Figures  of  the  Bobs  of  Pendul¬ 
ums  for  Clocks. 

RESPECTU  Computi  Vice-Corn: tis  habendo:  Is 
a  Writ  for  the  Refpiting  a  Sheriff’s  Accounts,  on 
juft  Occafion,  delivered  to  the  Treafurer  and  the 
Barons  of  the  Exchequer.  Rcgiji.fol.i  39  &  *79- 


in'  refitting  Mediums. 

As  to  the  Geometrical  Confiderations  of  the  Refi¬ 
nance  ^f  Bodies  of  different  Figures  in  one  and 
the  fame  Medium  :  Mr.  James  Be/ticuli  in  the 
AftaLipfue  for  May  1693.  give*'  thefe  Rules. 

1.  If  an  Tfoceles  'triangle  be  moved  in  the  Fluid 
according  to  the  Direction  of  a  Line  which  is 
Normal  to  its  Bafe ;  .Firft  with  the  Vertex  fore- 
moft,  and  then  with  its  Bafe ;  the  Refiftances  will 
be  of  the  Leggs,  and  as  the  Square  of  the  Bafe, 
and  as  tlie  Summ  of  the  Leggs. 

2.  The  Refiftance  of  a  Square  moved  according 
to  the  Dire&ion  of  its  Side,  and  of  its  Diagonal, 
ii  as  the  Diagonal  to  the  Side. 

3.  The  Refiftance  of  a  Circular  Segment  ( lefs 
than  a  Semi-circle  )  carried  in  a  Direction  perpen¬ 
dicular  to  its  Bafis,  when  it  goes  with  the  Bafe 
foremoft,  and  when  with  its  Vertex  foremoft  ( the 
fame  Direction  and  Celerity  continuing,  which  is 
all  along  fuppofed )  is  as  the  Square  of  the  Dia- 
merer,  to  the  fame  lefs  f  of  the  Square  of  the  Bale 
iof  the  Segment. 


C or.  Hence  the  Refiftances  of  a  Semi-circle, 
when  its  Bafe,  and  when  its  Vertex  goes 
foremoft,  are  to  one  another  in  a  Sefquialte- 
ral  Ratio.  _ 


4;  A  Parabola  moving  in  the  Direction  of  its 
Axis,  with  its  Bafis,  and  then  its  Vertex  foremoft, 
bath  its  Refiftances,  as  the  Tangent  to  an  Arch  of 
a  Circle  whofe  Diameter  is  equal  to  the  Parame¬ 
ter,  and  the  Tangent  equal  to  half  the  Bafis  of  the 

Parabola.  •  .  r 

5.  The  Refiftances  of  an  Hyperbola,  or  a  Semi- 

ElUpfis ;  when  the  Bale  and  when  the  Vertex  goes 
foremoft,  may  be  thus  computed  :  Let  it  be,  as 
the  Summ  (or  Difference)  of  the  Tranfverfe 
Yd.  II. 


RESPIRATION.  How  fuch  Globules  of  the 
Blood  as  by  uniting  together  in  the  Veins,  from 
others  too  large  for  any  Secretion,  and  are  there¬ 
fore  neceffarily  afterwards  broken  on  the  Lungs  by 
che  Force  of  Refpiration,  Dr.  Kfil  fiiews  in  his 
Animal  Secretion,-  p.  24,  (3c.  And  to  eftimate  the 
Force  by  which  the  Air  is  thruft  out  of  the  Lungs, 
in  Exfpiration  he  took  a  thin  Hogs  Bladder 
which  he  could  ealily  Blow  up  with  the  Breath  of 
one  Exfpiration;  and  having  moiftened  it,  that  it 
might  neither  refill  the  Air  in  blowing  up,  nor  the 
Weights  which  were  laid  upon  it:  He  fix’d  a  frnall 
Tube,  whofe  Diameter  was  part  of  an  Inch,  td 
the  Neck  of  the  Bladder;  and  then  filling  the 
Bladder  with  Air,  he  put  a  Weight  of  2  lb.  4  s'. 
on  the  Top  of  it:  And  repeating  the  Experiment 
feverai  Times,  he  found  that  this' Weight  fqueezed 
all  the  Air  out  of  the  Bladder,  through  the  frnall 
Tube  in  the  Space  of  25  Vibrations  of  a  Pendulum, 
fwinging  Seconds,  and  by  a  Calculation  which  he 
there  gives,  he  found  the  Force  by  which  the  Air 
is  forced  out  of  the  Lungs  at  every  Exfpiration  to 
be  equal  to  100  lb.  Weight  *  And  therefore,  Adion 
and  Readion  being  Equal ,  The  Preffure  of  the  Air 
upon  the  Lungs  every  Exfpiration  mull  be  equal 
ro  the  Preffure  of  100  lb.  Weight.  That  is,  fup- 
pofing  the  Gravity  of  the  Air  to  be  always  the 
fame,  and  the  Diameter  of  the  Trachaa  the  fame 
alfo  in  every  Exfpiration.  But  fince  we  find  by 
the  Barometer,  that  there  is  3  Inches  difference  be¬ 
tween  the  greateft  and  the  left  Gravity  of  the  Air, 
which  is  the  Tenth-part  of  its  greateft  Gravity  ; 
there  muft  be  likewife  the  Difference  of  10  lb. 
Weight  in  irs  Preffure  upon  the  Lungs  at  one  Time 
more  than  at  another.  He  thinks  no  one  can  doubt 
but  that  this  Preffure  of  the  Air  on  the  Lungs  in 
breathing,  is  fufficient  to  break  the  Globules  of  the 
Blood,  and  to  diffolve  all  the  Cohefions  they  might 
5  T  con^ 
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con  trad;  in  their  Circulation  through  the  Veins  and 
Arteries.  And  when  the  blood  is  thus  diflolved 
and  thrown  out  by  the  Heart  into  the  Aorta  ;  tis 
evident  that  the  Re-union  of  the  Particles  requires 
more  or  Jets  Time,  according  to  their  ieveral  At- 
tradive  Power,  even  though  they  all  moved  with 
the  lame  Velocity ,  and  in  the  fame  Direction. 

But  neither  doth  this  happen,  for  a  Fluid  moves 
through  a  Cylinder  or  Conical  Vclfel  (  fuch  as  the 
Arteries  are  )  with  a  greater  Velocity  at  the  Axis, 
than  at  the  Sides.  And  again  the  Blood  is  thruft 
into  the  Aorta ,  by  the  whole  Force  of  the  Heart : 
And  Fluids  when  they  are  prelfed,  prefs  undequa- 
que ;  by  which  means  the  Arteries  are  dilated,  and 
the  Blood  moves  not  only  forwards,  but  likewife 
prelfes  perpendicular  on  the  Sides  of  the  Arteries  : 
And  as  the  Sides  of  the  Arteries  (  being  Elaftick ) 
return,  they  prels  the  Blood  from  them  every  way, 
which  mult  produce  an  Inteftine  Motion,  and  fo 
hinder  the  Aitradion  of  the  Particles;  and  by 
this  frequent  and  ftrong  Cohefion  of  the  Particles 
of  the  Blood  againlt  the  Sides  of  the  great  Arte¬ 
ries,  the  Cohelions  of  He  Particles,  if  any  of  them 
happen  to  unite,  will  be  immediately  dilfolved. 
Again,  this  Inteftine  Motion  muft  greatly  increafe 
on  the  Account  that  many  of  the  Particles  of  the 
Blood  are  Elaftick:  For  by  this  Refiftance  of  the 
Sides  of  the  Veflels,  they  muft  neceflarily  hit  one 
againft  another,  and  being  Elaftick,  refleCt  from 
one  another,  and  fo  increafe  the  Inteftine  Motion 
of  the  Blood. 

On  this  Inteftine  Motion  of  the  Blood  its  Heat 
depends  ;  which  therefore  is  every  where  propor 
tional  to  the  Impetus  of  the  Particles  againft  the 
Sides  of  the  Velfels  ;  fuppoling  the  Elalticity  of 
the  Particles  every-where  the  fame.  But  the  Im¬ 
petus  of  the  Particles  againft  the  Sides  of  the  Vef- 
iels  decreafes,  as  the  Summ  of  the  Cavities  of  the 
Velfels  increafes :  And  conlequently  where  the 
Summ  of  the  Cavities  of  the  Veflels  is  greateft, 
there  the  Inteftine  Motion  of  the  Blood  is  leaft,  and 
the  Attractive  Power  of  the  Particles  (cateris  pa¬ 
ribus  )  is  greateft. 


RESTITUTIO  in  Integrum ,  is  a  Writ  of  Re- 
ftitution  to  put  a  Perlon  into  Re-poflefllon  of  fuch 
Bands  and  Tenements,  as  whereof  he  had  been 
wrongfully  difleized. 

RETENTION,  is  a  Faculty  of  the  Human 
Mind,  whereby  in  Order  to  a  farther  Progrefs  in 
Knowledge,  it  keeps  or  retains  thofe  Simple  Ideas , 
which  it  before  received  by  S  enfation  or  Reflexion  ; 
and  this  is  done  two  Ways.  Firft  by  keeping  the 
Idea,  which  is  brought  into  the  Mind,  for  fome 
Time  adually  -in  view,  which  is  called  Contem¬ 
plation  :  And  Secondly,  by  Reviving  again  in  our 
Minds  thole  Ideas,  , which  after  imprinting  have 
difappeared,  or  have  been  as  it  were  laid  out  of 
light:  And  this  we  do,  when  we  conceive  Heat 
or  Light,  Yellow,  or  Sweet,  the  ObjeCt  in  which 
thofe  Qualities  are,  being  removed  :  And  this  is 
called  Memory  ;  which  is  as  it  were  the  common 
.Srore-houfe  of  all  our  Ideas.  And  our  Ideas  being 
nothing  but  Actual  Perceptions  in  the  Mind,  which 
ce aft*  to  be  any  thing,  when  there  is  no  Perception 
of  them  ;  This  Laying  up  of  our  Ideas  in  the  Re- 
pofitory  of  the  Memory,  fignifies  no  mere  than 
this:  That  the  Mind  hath  a  Power  in  many  Cafes, 
to  revive  Perceptions  which  it  once  had,  with 
this  Additional  Perception  annexed  ro  them,  That 
it  hath  had  them  before.  And  in  this  fenfe  it  is,  rhar 


our  Idea,  arc  faid  to  be  in  our  Memory :  when  in- 
deed  they  ate  acSu ally  no  where:  But  only  there 
is  an  Ability  in  the  Mind,  when  it  will  to  revive 
them  again  ;  and  as  it  were  paint  them'a-new  on 
it  lelf. 

RETRAXIT,  in  the  l  aw,  (  fo  called  from  be- 
mg  the  Effectual  Word  in  the  Entry,)  is  where 
the  Plaintiff  or  Defendant  comes  into  Court,  and 
declares  he  hath  with-dmvpn  his  Suit,  and  will  pro- 
cecd  no  further;  and  this  is  a  Bar  of  all  other 
Actions  of  a  like  or  inferior  Nature.  I  he  Diffe¬ 
rence  between  a  Retraxit  and  a  Non-fuit ,  is  that 
the  former  fuppofes  the  Plaintiff  or  Defendant  to 
be  actually  prefent  in  Court ;  whereas  a  Non-fuit 
is  upon  a  Demand  made,  when  he  fliould  appear 
and  he  makes  default  A  Retraxit  alfo  is  a  Bar ; 
but  not  a  Non-fuit,;  for  then  he  may  commence  a* 
New  Action  of  the  like  Nature. 

RETROGRADATION  of  a  Planer.  See  an 
Account  of  the  Reafon  of  this  Phenomenon,  un* 
der  the  word  Dir  ell.  in  Vo).  II. 

RETROGRESSION  of  Curves :  The  fame 
with  what  is  otherwife  called  contrary  Flexion  ; 
and  is  thus :  When  a  Curve-line  AFK.  is  partly 


TAP 


Concave  and  partly  Convex,  in  relpeCt  of  the 
Right-line  A  B,  or  in  refpeCt  of  the  determinate 
Point  B.;  the  Point  F  which  feparates  the  Concave 
part  of  the  Curve  from  the  Convex,  or  which  is 
:he  end  of  the  one,  and  the  beginning  of  the  other, 
is  called  the  Point  of  contrary  Flexion ,  when  the 
Curve  is  continu’d  from  F  towards  the  fame  fide 
as  before.  But  when  the  Curve  is  continu’d  back¬ 
wards  towards  A,  then  F  is  call’d  the  Point  of 
Retrogrejfion. 

179.  If  we  fuppofe  the  Ordinate  PM  to  move 
rom  A  towards  B,  and  conflder  the  various  Af¬ 


fections  of  the  Fluxions  thereof,  as  it  moves  along, 
it  will  be  an  eafie  matter  to  determine 'the  Point 
of  contrary  Flexion  or  Retrogreffion. 

In  the  firft  place,  let  AB  be  the  Diameter  of  the 
Curve-line  AMK;  and  let  the  Ordinate  PM,  EF 
be  parallel  between  themfelves ;  and  draw  the 
Tangents  MT,  FL ;  then  ’tis  evident,  that  in 
Curves  having  a  point  of  contrary  Flexion,  the 

Inter- 


,  »  <..1  ■■■'. 


RET 


RET 


Intercepted  Diameter  enCreafes  continually,  and 
the  Portion  of  the  Diameter  AT  Intercepted  be¬ 
tween  the  Tangent  MT,  and  A  the  beginning  of 
the  Abfcifla  increafes  alfo,  till  the  point  P  arrive 
at  E,  and  afterwards  decreafes  again  ;  and  henc* 
*cis  plain,  that  the  Portion  of  the  Sub-tangent  AT 
becomes  a  Maximum ,  when  the  points  I  and  M 

fall  in  E  and  F. 

180.  But  when  the  Curve  AMF  is  continu’d 
backwards  from  F  towards  A,  then  the  Sub-tan- 
gent  AT  increafes  continually  ;  but  the  intercep¬ 
ted  Diameter  increafes  only,  until  the  point  T 
arrive  in  L,  or  until  the  Ordinate  PM  co-incides 
with  EF  ;  and  afterwards  it  decreafes  again. 

’  Hettce  to  find  a  General  Form  which  Jh  all  ferve  to 

■  Invejligatt  the  joints  of  contrary  Flexion  and 
Retrogreflion, 

•' 

Suppole  A£ = x,  EF  5  then  is  ALs=  —  — 

■*  *  ,  r  .  4.  ■  *  '  * 

y 

*•* 

y'x—yyx 

and  the  Fluxion  ’thereof - - - at  muft 


yx 

of _ x,  and  that  AL  or  a4E  may  be  a  mini- 

y  ■  '  ?  *  ■ 

mum  inftead  of  being  a  maximum  ;  but  becaufe 
the  confequence  is  ftill  the  fame,  and  that  this  can 
create  no  difficulty,  it  Hull  be  fufficient  to  ob- 
ferve, 

•  } 

'  i  -  yx  * 

That  At  can  never  be  =  x  -f-  — ;  for  when 

’  '•  •  .  ,J  >  '* 

•  ?  .  y  A  .  f 

the  point  T  falls  on  the  other  fide  of  P  in  refped 

* 

r  *  t.  yx 

of  the  beginning  of  x ,  then  the  Value  of  will 

be  Negative,  and  confequendy,  the  Value  of  — 

•-  , 

yx  ; '  . 1 

—  will  be  Pofitive,  and  therefore  in  fuch  a  Cafe 
.  > 

7 

yx 

AE-f  EL  is  =  *  - - .r 

• 

y 

182.  The  point  of  .contrary  Flexion  or  Retro- 
greffion  may  be  found  otherwile,  in  this  manner  t 


y* 


\  ,  i  ’/  f  j  '  j  -  J 

be  ==  o  :y  and  by  Tranfpofition,  and  divifion 

•  .  .  •  ,  1  j  ,  1 

;  (  by  .v,  fiippofing  a;  an  Invariable  Quantity ) 


y*  X — yyx—yxx  —  y  y  * 

- _ — _ : —  =  o,  and  ■  ■  =e  o,  or 


M  r\  ?  y 

Infinity ;  and  multiplying'  by  y *  and  dividing  by 
**  .• 

—  y,  we  have  y  =  o,  or  Infinity :  which  for  the 
future  will  ferve  for  a  General  Form  to  find  the 
points  ( F  )  of  contrary  Flexion  and  Retrogreflion  : 
for  the  Nature  of  thfe  Curve  AFK  being  given,  if 


■*  •  • 

we  find  the  Value  of  y  in  x}  and  again  find  the 


It  is  evident  that  if  x  be  luppofed  invariable,  and 
that  the  Ordinate  y  be  a  Flowing  Quantity,  then 
Fluxion  of  that  Value  ffittobfing  x,  to  be  Inva-  s”  »  Ms  than  SH  or  Km,  when  the  Curve-is 


V  '  *  ,  • 

riable  )  Vve  Ihall  have  the  Value  of  y  in  a:*,  which 
being  put  equal  to  nothing  or  Infinity,  will  ferve 
in  either  of  thefe  fuppofitions,  to  find  fuch  a  Va¬ 
lue  of  AE,  that  the  Ordinate  EF  Ihall  interfed 
the  Curve  AFK  in  F  the  point  of  contrary  Flexi¬ 
on  -or  Retrogreflion. 


181.  The  point  A  the  beginning  of  a:  may  be 

•  • 

yx 

io  fituated,  that  A  L  Ihall  be  sc.  x  — *  —  inftead 
Vol,  II,  y 


/  - - (  —  — ~  *  — ;  •“  - 

Concave  towards  the  Axis :  and  S  n  is  greater 
than  SH  or  R  m,  when  the  Curve  is  Convex  to¬ 
wards  the  A&is.  Whence  it  follows^  that  the  V-a- 
•• 

lue  of  H  n  or  y  from  being  Pofitive  becomes  Ne¬ 
gative  in  F,  the  point  of  Inflexion  or  Rectogrefli- 
•  • 

on  ;  that  is  y  is  =  0,  or  Infinity . 

183.  And  if  the  Curve  AFK  refped  a  fingle 
point  B,  then  draw  the  Ordinates  BM^  BF,  BM, 
all  concurring  in  the  given  point  B.  Then  if  you 
draw  any  Ordinate  as  BM,  and  the  Tangent  MT 
5  T  l  i««r- 


RET 


RET 


M  F 


interfering  BT  perpendicular  to  BM  in  T,  and 
if  the  point  m  be  taken  infinitely  near  to  M,  and 
the  Ordinate  B  M,  Br  a  perpendicular  thereto, 
and  the  Tangent  mt  be  drawn  5  *tis  evident  ( if 
we  fuppofe  the  Ordinate  BM  to  increafe  as  it 
comes  toBw)  that  in  F  the  Concave  part  of  the 
Curve,  B  t  furpafles  BO,  (  0  being  the  point 
where  MT  interleds  B  t )  and  in  the  part  of  the 
Curve  which  is  Convex  towards  B,  B  t  is  lefsl 
than  B  O  5  whence  *tis  manifeft  that  in  F  the 
point  of  contrary  Flexion  or  Retrogrefiion,  the 
Value  of  Or  pafles  from  being  Pofitive  to  be 
Negative. 


x » 


:  HO  = 

r  \  ■ 

And  if  we  take  the  Fluxion  of  BT 
fuppofing  x  to  be  an  Invariable  Quantity,  then  is 


B  r  —  B  T  =  Hr 


y*  x  — y  x  y 


and  O  H 


y\ 


Hr  = 


j-y'x  —  /  xy 


Now  becaufe  in  the 


point  of  contrary  Flexion  or  Retrogrefiion,  Or  is 
either  —  o,  or  Infinity,  therefore  in  the  faid  point. 


x>  y*  x  —  y  x  y 


JV 


is  =  o,  or  Infinity ,,  and  multi- 


184.  Thefe  things  being  premis’d :  If  on  the 
Center  B,  and  with  the  Radii  BT,  BM,  the  little 
Arches  TH,  MR  be  defcrib’dj  then  the  Triangles 


r:  ii. 


f  A  i  v  r  vi  .1 

J  *,i  VO 


M  R  m,  M  B  T  and  T  H  O  are  fimilar,  and  the 
little  Sedors  BMR,  BTH  are  alfo  fimilar 3  whence 

•  • 

(  fuppofing  EM  ~yf  MR  =  a:,  RM  =zy,)  m  R 


*  ( y  )  :  RM  (  x  )  : :  B  M  ( y  )  :  BT  =  - 

y 

•  / 

»  a:1 

::  MR  (*)  :  TH  =  -  TH 

y 


plying  by  /*,  ad  dividing  by  xy  we  have  xl  -{-  y * 
•• 

—  y  y  o,  or  Infinity  5  whence  if  the  Nature  of 

the  Curve  A  F  K  be  given,  then  the  Value  of  y 

v  1  ',1  -  -  > . ' 

•  ••  • 

may  be  found  in  br,  and  the  Value  of  y  in  x*  $ 
and  if  the  faid  Values  be  fubftiruted  in  the  gene¬ 
ral  Form,  there  will  remain  one  unknown  Quan- 
• 

tity  ( x  )  and  fhe  Equation  thus  cleared,  will 
ferve  to  find  fuch  a  Value  of  B  F,  that  fetting  one 
foot  of  your  Compares  in  B,  and  with  the  other, 
at  the  diflance  B  F,  defcribing  a  Circle,  it  will 
cut  the  Curve  in  F,  the  point  of  contrary  Flexi¬ 
on  or  Retrogrefiion ’3  which  was  required  to  be 
done. 

185*  And  to  determine  the  faid  points  anpther 
way  3  It  muft  be  obferv’d,  that  in  the  Concave 
part,  the  Angle  V  m  E,  is  greater  than  the  Angle 
P  m  n,  and  contrarily,  in  the  Convex  part,  the 


in 1 


it; 


b; 


at 


Angle  PwE  is  lefs  than  P  mn,  and  confequenc- 
ly  that  the  Angle  PmE  —  P  m  n  z=:E  tnn,  or 
the  Arch  E from  being  Pofitive  becomes  Ne¬ 
gative  in  F  the  point  of  contrary  Flexion  or  Re- 

• 

trogrefiion.  And  raking  x  for  an  invariable  Quan¬ 
tity, 


Jr 


RET 


i  •  / 

tity,  the  right  angled  Triangles  H  m  S,  H  n  4  are 
fimilar  j  therefore  H  m  (  =  ^  )  :»»S  ( x  )  : : 


xy 


RET 


Confeftary  i. 


And  when  7  —  Infinity  ;  then  the  Fluxion  of 
A  L  ought  to  be  infinitely  great  in  comparison  of 
that  of  A  E,  or  whkh  is  the  fame  thing,  the  Fl*i- 
■*'  •  t  ;  ;  » 
xion  of  AE  for  *)  is  infinite!  v  little  in  refpet^ 
of  that  of  A  L  j  and  confequently  we  may  draw 


H  n  ( — y  )  :  n  4-= - »  and  here  it  tnuft  be 


obferved,  that  Hn  is  Negative,  becaufe  while 

r  ✓  ‘  V,  •.  -+Z-  ? 

B  m  (y  )  Increafcs,  tn  R  (  y  )  Decreafes.  No  w 
becavtfe  the  $e£ors  P  m  S,  m  E  4  are  fimilar,  it 

•  •• 

is  Bm  (y  )  :  m  S  ( *  J  : :  w  E  ( <  )  :  E  4  = 

-  .  '  v  k.  J  * 

9  •••••■ 

**  #  x*?  —  yxi 

— •  $  and  therefore  E  4  *f  4”  ^  “* — - »■ 

^  -.-I 


cV  - 


■ 


and  multiplying  by  y  and  dividing  by  x,  we 

i  V.  -  ■  cV  "t 

I  •  ••  •  •  . 

(hall  HaVe  7  or  (  fubftituting  -f  /  for 

)  becaufe  of  the  right  angled  Triangle  m  S  w, 

.  •  •• 

+  r  -f-  yy,  which  pafles  from  being  Pofitive 
ro  be  Negative,  in  the  point  of  contrary  Flexion 
or  Retrogreflion. 

And  .  if  wc  fappofe  y  to  be  Infinite,  then  the 

•  «•'  -  . 

Terms  x1 ,  and  y *  vanifh,  and  are  equal  to  no- 

x  •<;  4  •. 

fhing-ifi  refpe&  of  y  y,  and  confequently  the  form 
.  .  « 

x*  .{_  y\^y  y  =»  o,  or  Infinity,  will  become  — 

•• 

yyzz  o,  ot  Infinity  ,  that  is  to  fay,  dividing  by 

•  '  sfli Let.  ... 

—  yf  ‘y  '~z  o,‘  or  Infinity ;  which  is  the  form  of  the 

firft  cale ;  and  this  ought  to  be  fo,  becaufe  the 
Ordinates  BM,  BF,  BM  are  then  parallel  to  one 
another. 

Confcttary  I.  - 

■ 

i  86.  When^y  —  o,  then  'tis  evident  that  the  flu¬ 
xion  of  A  L  is  nothing  in  refpecfl:  of  x  the  Fluxi¬ 
on  of  A  E  ;  and  that  the  two  Tangents  F  L^  /L 
being  infinitely  near  each  other,  ought  to  make 
but  one  freight  Line  /F  L < 


two  Tangents  F  L,  F  /,  to  the  fame  point  F,  com¬ 
prehending  the  infinitely  little  Angle  L  F f. 

Confect  ary  3. 


In  like  manner,  when  x2  f  y*  —  yy  o,  ’tis 
evident  thar,  0  t  ought  to  be  equal  to  nothing  in 
refpedt  of  MR;  and  confequently,  that  the  two 
Tangents  M  T ,mtf  infinitely  near  each  other, 
muft  Co-incide,  when  the  Point  M  is  the  fame 
with  the  Point  of  contrary  Flexion  or  Retro- 
greffion. 

Confettary  4. 


likMB 


And  when  X*  -j-  y*  — yy  2=  Infinity ,  then  0  t  is 
infinite  in  refped  of  MR,  or  which  is  the  fame 
thing,  M  R  is  infinitely  little  in  comparifon  of  or , 
and  confequently  the  Points  M  and  in  tiiuft  Co¬ 
incide  ;  that  is  when  the  Point  M  is  the  Point  of 
Inflexion  or  Retrogreflion,  we  may  draw  two 
Tangents  through  M,  comprehending  an  Angle 
infinitely  little. 

Confect  ary  5. 

»  r  A 

Hence  it  is  evident  alfo,  that  the  Line  which 
touches  the  Curve  ih  the  Point  of  contrary  Flexi¬ 
on  or  Retrogreflion,  being  prolonged,  touches  and 
cuts  the  Curve  A  F  fC  in  one  and  the  fame  Point. 

"  ** +■  w » » j  5  j  ,  _  .. 

Prof  r. 

If  the  Curve-line  A  F  K  he  given,  and  its  Diame¬ 
ter  AB;  and  if  the  Relation  of  the  Abfc  iff  a  A  E 
(  x  )  to  the  Ordinate  EF  (y  )  be  exprefs'd  by  this 
Equation  a  x  x  =  x  xy  f  a  ay  ;  ‘tis  requir'd 

to  find  the  Value  of  A  E,  fo  that  the  correfponding 
Ordinate  EF  Jhall  inter  fell  fhe  Curve  AFK 
in  the  Point  of  contrary  Flexion  F; 

.  -ri,  .  ,  \  .  »  ax  X  < 

187.  The  Equation  Curve  is^  s= - — ^  and 


i  x  x 


XX  -j-  44 


;  and  taking  the  Fluxion  6f  tfei^ 


xx  fad  r 


( 


I 


RET 


RET 


t 

Quantity,  and  fuppofing  x  invariable,  and  putting 
the  laid  Second  Fluxion  equal  to  nothing  $  we 


Prop.  i. 


< 


have  z  a}  x*  x  a*  x  -j-  a  a2  8  a1  x2  x*  x  x  x  *f*  a  a 

*  '  • 

xxfaa* 


'XX  o 


,  and  multiplying  by  x  x  -j-  a  a*,  and  divi¬ 


ding  by  2  a1  x*  v  x  x  -f  a  a ,  we  have  x  x  -f  a  a 
—  4  x  x  =  o.  And  3  x  x  =  a  a,  that  is  x  (AE) 

“  (l  \Z  i' 


a  x  x 


Equation  of  the  Curve  y  =  — 

xxf-aa 

4  4* 


,  then  y 


.Jiv 


4  __  E  p  .  f0  that  we  may  determine  the 


fa  a 


Point  of  Inflexion  F,  without  fuppofing  the  Curve 
A  F  K  to  be  defcrib’d. 

**  *  •  'V  •  *■  ’  *<  '  f  -  -  '  •'  — fT  *  l  ^  d/  . 

If  A  C  be  drawn  parallel  to  the  Ordinate  EF, 
and  equal  to  the  given  Line  a,  and  if  C  G  be 
drawn  parallel  to  A  B,  it  will  be  an  AfTymptote 
to  the  Curve  A  F  K.  For  if  we  fuppofe  *  to  be 
infinite,  then  the  Equation  of  the  Curve  y 

axx  axx 

_  will  become  y  =  - =  a,  fo  that 

x  x  -\-  aa  x  x 

the  Ordinate  of  the  Curve  E  F  cannot  be  srr  a 

=  AC,  before  the  Abfciffa  A  E  be  infinite. 


i.noj  i 

-Tt  „  ■ » 


Corollary . 


HO 


o  no 


If  A  F  K  be  a  protrafted  Semi-cycloid  vohofe  Bafe 
BK  is  longer  than  the  Semi- circumference  of  the 
generating  Circle  ADB,  xvhofe  Centre  it  C  ;  *tis 
requir  d  to  find  the  Point  E  in  the  Diameter  A  B, 
fo  that  the  Ordinate  E  F  JhaS  cut  the  Semi- 
cycloid  in  F  the  Point  of  contrary  Flexion. 

1  7 

189.  Suppofe  the  known  Quantities  ADB  ss  a] 
B  K  zz=  b,  A  B  xx  2  r,  and  the  unknown  Qunjitr 


ties  A E  xx  x,  E  D  sz  the  Arch  AD  =  u;  and 
E  F  =  y  ;  then  by  the  Property  of  the  Cycloid 

•'  '■>  ‘  T  d.  C.t  .  ttt  .  Oi  ij  iiil  .  'j  ■  j 

hit  .  f.  hu 

y  =  %  -j - ,  and  consequently  7  =  ^4 - j  but 

a  a 


by  the  Property  of  the  Circle  ^  =  \/irx  —  xx 

*  X 

•  - - j  — -i 

and  confequently,  {=1  x  2r^  -  xxl 

•  .  • 

•  •  rx  —  xx 


x  zr  x  —  2  xxr=z 


.• « *  il.'j*  •  i 


and  u  zx 


^/irx—xx 

.L..IA.4  -  -  ... 


•  • 

V?  +  K'  ■ 


r  x 


— ,  therefore  fubfti* 

. . j  <  .  .  . .  ,  ' 


V^2  rx—  xx 

•01 


rron 


188.  If  th«  Equation  of  the  Curve  be  y  —  a  = 
" '  '■  .  ■  < 1  ■  •• 


x  —  a  \  then  7  =  5  *  —  a\  —  )  x  x,  and  y  = 

6 — - 7  . 

(  fuppofing  x  invariable  ) - .v  —  a  -  x 7  = 

25  5 

. 

—  6  x2  ] 

- - - - - o.  Then  —  <5a:Jis=oj  which 

* - 

25  y/x  —  a  7 

becaufe  it  makes  nothing  for  the  Refolution  of  the 
.  ___  —  6  x2 

Qucftidn,  therefore  I  put - - - * - =  Infini- 

25  vAv  —ft 7 


tuting  for  \  and  y  their  refpedive  Values,  we 

a  r  x  — —  axx  brx 

=  •*- - + - 


h^ye  y  r=  — - -  - 

—  .  a  's/zr’x  —  xx 


a  zr  x  —  x x 


fir'x  -  brx 

_ _ _ _ _  -  and  the  Fluxion  there- 


ty  •  whence  the  Denominator  25  \/ x  —  m  is  =  o, 
and  confequently,  the  unknown  Quantity  x  (AE; 


4  V  2,  r  x  —  x  x 

of  (  fuppofing  x  invariable  )  is ,  y  = 


lr  —  arr  —  br'xx* 


s s  o,  whence  brx —  arr 


zrx—xxx\/zrx — aw 

4 

_  tr>  x  x’  is  =  o,  and  dividing  by?  x  r,  we 
have  t  .V  -  .  »•  -  l  r  =  o,  and  by  Tranfpofition 

b  XZZ 


is  =  a. 


RET 


RET 


ar 


bxxzar  4- br,  and  x  —  r  -j - ,  and  confe- 

b 


AY 


quently  C  E  =  — . 


Hence  ’ tis  manifefi,  that  to  have  a  Point  of  con¬ 
trary  Flexion  F,  b  muft  be  greater  than  a  ;  for  if  b, 
be  lefs  than  at  then  CE  would  exceed  CB. 

Prop.  3. 

Let  it  be  requir'd  to  find  F  the  Point  of  contrary 
Flexion  in  Nichomedes’-f  Conchoid  A  F  K. 

190.  Let  BC  he  the  Aflymptote,  and  P  the 
Pole  of  the  Conchoid  ;  then  the  Property  of  the 
Conchoid  is,  that  if  you  draw  ftreighn  Lines  from 
the  Pole  P  to  the  Curve  A  FK,  as  P  F,  P  A,  then 
the  Segments  between  the  Aflymptote  and  the 
Curve  v.g.  AB,DF  are  always  equal  to  a  given 
Line  a. 

Draw  P  A  perpendicular,  and  F  E  parallel  to 
B  C,  and  fuppofe  the  known  Quantities  A  B 
F  D=a;  BP  =  b;  and  the  unknown  Quanti¬ 
ties  B  E  =  xf  E  F  =.  7,  and  draw  D  L  parallel 
to  B  A,  then  becaufe  the  Triangles  D  L  F,  P  E  F, 


are  fimilar ;  it  is  DL  (x)  r  L-F  (  \/  aa—xx) 


Prop.  4. 

Let  A  E  D  be  an  Arch  of  a  Circle ,  and  B  ;V< 
'  Center ,  and  let  the  Property  of  the  C  urve-line 
A  F  K  befuch,  that  drawing  any  pay  BFE  at 
pieafure,  the  Square  of  F  E  be  equal  to  the  Reff- 
anvle  comprehended  under  the  Arch  A  E  and  a 
given  pight-line  a .  ’Tis  requir’d  to  find  the  Point 
(  F  )  of  contrary  Flexion. 

191.  Suppofe  the  Arch  AE  xx.  the  Radius  B  A 
=  r,  and  the  Ordinate  BFxzy  j  then  by  the  Pro¬ 
perty  of  the  Curve  a  \  r  r  —  1  r  y  -j-  y y 7  and 


.  ly y  —  2 r  y 

confequently  %  —  - - ...  . — —  xx  E  e  •  and  be- 

a 

caufe  the  Seniors  B  E  e,  B  F  R  are  fimilar,  it  is, 

•  • 

/ —  2  ry  \ 

BE  (rj  :  BF  (;)  ::E«  ^ - J  : 


I  2  yyy  —  iryy 

FR  ■  . —  —  and  the  Fluxion 

a  r 

•  . 

thereof  ( fuppofing  x  invariable)  is  4 77*  —  2  ay * 

•a  ••  •• 

+  2777  —  =  And  confequently  7 y 

•  • 

4/  —  zyy* 


b  -f  a:  \/  aa  —  xx 

::  PE(^+^):FE=jv= - 


i  X3  X  -j-  a  a  b  x 

and  confequently  y  —  — 1 - •  And  7  = 

xx  \/  aa  —  xx 


.  Now  if  we  fubftitute  thefe 

y  —  a 

•  •• 

Values  of  x *  and  y  y  in  the  general  Theorem 
•  •  •  • 

y  y  =  x*  -f  7%  there  will  arife  this  Equation 

•  •  •  •  •  • 
ry*  —  27  7*  47*7*— %ry'y*  \ \rryyy' \yy  aay' 


ia*b  —  a  ax3  —  zaabxxxx* 


s=  o,  whence 


aax3  —  x*  x  s/ aa  —  xx 

by  Reduction  there  will  arife  xJ  -f~  3  b  x  x  —  2 
aab=  o,  and  one  of  the  Values  of  the  Root  * 
will  be  =  PF,  which  was  requir’d. 

If  a  be  =  by  the  preceding  Equation  will  be 
changed  into  this  other,  x 3  3  a x  x  —  1  a3  xxo , 

which  being  divided  by  x  +  a  the  Quotient  is  x  x 
•f  lax  —  24*  s=  o,  and  confequently  *is  = 

—  a  +  V  3  *  *' 


7  —  a  aar  r 

which  by  Reduction,  is  47*— *  1 2  r /*-{-  12  try3 

—  4^  y  y  f-  3T  r  a  ay  —  z  r3  a  a  xX  o.  And 

one  of  the  Values  of  the  Root  7  will  be  =  B  F 
requir’d. 

Scholium  1, 

T hat  the  Curve  A  F  K,  which  we  may  call  a  Para-* 
bolical  Spiral,  has  a  Point  of  contrary  Flexion , 
may  eafily  appear. 

For  the  Circumference  A  E  D  not  differing  fen- 
1  (ably  near  A,  from  the  Tangent  in  A,  ii^s  plain 
1  from 


<*-  * 
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from  the  Nature  of  the  Parabola,  that  the  Curve 
mull:  be  concave  towards  that  Tangent,  and  that 
afterwards  the  Curvature  of  the  Circumference 
about  its  Centre  becoming  more  and  more  lenfi- 
ble,  the  faid  Curve  muft  be  concave  towards;  the 
faid  Centre  B. 

Scholium  1. 

The  Points  of  Retrogreffion  of  Curves  may  be  found  by 
help  of  firjl  Fluxions  in  this  manner. 

192.  If,  the  Curve  AMDB  be  fuch  that  the  Or¬ 
dinates  PM m  interfed  the  fame  in  two  Points  M 
and  m,  then  that  Curve  muft  have  a  Point  of  Re- 


trogrellion,  vi%.  the  Point  D ;  and  to  determine 
the  fame  it  muft  be  obferv’d  that  if  ( the  Abfcifla) 
x  be  fuppofed  invariable,  then  the  Fluxion  of  the 
Ordinate  (  when  it  is  greateft  )  which  pafles  thro* 
the  Point  of  Retrogreffion  D,  is  equal  to  nothing ; 
whence  we  may  find  the  Value  of  A  E  the  Ab¬ 
fcifla  corr  efponding  to  the  fame. 

)  ;  -v 

RETURNS  of  a  Trench  in  Fortification  are  the 
Turnings  and  Windings, which  runs  from  the  Lines 
of  the  Trench,  and  are,  as  near  as  can  be,  parallel 
to  the  Place^attacked,  to  avoid  being  enfiladed. 

REVE  alias  Gereve,  fignifies  with  us  the  Bailiff  of  ( 
a  Franchife  or  Mannor,  efpecially  in  the  Weftern 
Parts  of  England :  Hence  Sire-Reve  or  Sheriff. 

REVEILLE.  For  the  Drum  to  beat  the  Reveille 
in  any  Army,  is  to  give  notice  that  ’tis  Day -break, 
and  that  the  Soldiers  fhould  rife,  and  the  Centries 
forbear  challenging. 

REVERSIONS,  or  EJlates  in  Reverfion.  In 
the  little  Book  of  Tables  for  Renewing  and  Pur- 
chafing  College  and.  Church-Leales,  Printed  at 
Cambridge  1700,  and  recommended  by  Sir  Jf. 

•Newton, 

There  is  alfo  fiiew’d  the  COnftfudion  and  Ufe 
of  the  following  Table  of  Reverfions,  which  is 
calculated  for  feveral  Rates  of  Intereft.  The  Ta¬ 
ble  (hews  the  Deercafe  of  1  /.  yearly,  according 
to  the  faid  feveral  Rates  ;  or  which  is  the  fame 
thing,  it  lhews  you  what  one  Pound  due  at  the 
End  of  any  Number  of  Years  to  come  (  not  ex¬ 
ceeding  40,  which  is  the  longeft  Term  fuch  Lands 
can  be  leafed  for  )  is  now  worth  in  Ready  Money, 
at  5^  6,  7,  8,  10,  and  12  per  Cent,  per  Ann. 

And  firft,  Pl7:at  is  1  /,  due  a  Tear  hence,  worth  in 
Ready  Money  now  ? 

The  Rule  is  this:  Let  106  /.  with  the  Intereft 
of  a  Year  added  to  it,  be  the  firft  Term  in  the 
Rule  of  Three ;  100/.  the  Second,  and  1 /.  the 
Third.  (For  as  100  /.  wiih  its  Intereft  going  on 
to  the  End  of  the  Year,  is  to  a  bare'  ico  /.  then 


— — — — r - - — - - - - - ■ — - 

due  : :  So  muft  1  /.  with  its  growing  Intereft,  be 
to  the  Decreafe  of  1  l.  at  the  Years  End  )  Then 
at  61.  and  its l,  per  Cent,  the  Work  will  ftani 
thus. 

As  ic6.  100::  1.  .94339  or  18/.  iod.  J, 
no.  1 00  i) :  1.  .90909  or  18  s.  id. 

From  whence  it  appears  that  1  /.  in  a  Years, 
Time  at  6  1.  perCent.  decreafes  to  18/.  10  d. 
and  at  10 /.  per  Cent,  to  1 8 s.  id.  So  that  1 8  s. 
10  d.  ~  Ready  Money  is  worth  ic;.  to  be  paid  a 
Year  hence  at  61.  perCent..  and  18/.  id.  Ready 
Money  is  worth  20  s.  to  be  paid  a  Year  hence 
at  10/.  per  Cent.  And  reckoning  thus  by  a 
continual  Geometrical  Proportion  decreafing, 
it  comes  to  pafs  that  20  s.  to  be  paid  21  Years 
hence,  is  worth  but  5  s.  10  d.  4  Ready  Money. 
That  is,  5  s.  10  d.  4  paid  now,  will  in  21  Years 
at  6  l.  per  Cent,  per  Ann.  compl.  Intereft  increafe 
to  juft  2o  s.  But  at  10  /.  per  Cent.  20  s.  in  li 
Years  decreafes  to  is.  8  d.  4.  So  chat  at  the  Rate 
of  Intereft  is.  8  d.  4  to  be  paid  now,  will  amount 
to  20  s.  in  21  Years  Time. 

In,order  therefore  to  renew  a  Leafe  of  2 1  Years 
that  hath  but  one  Year  lapled,  at  the  Rate  of  10  /. 
per  Cent.  I  look  into  the  Table  . of  Reverfions  be¬ 
low,  and  under  the  Rate  of  Intereft  mentioned, 
and  right  againft  2i  Years  in  the  common  Angle 
of  meeting,  I  have  is.  8  d.  which  is  the  Fine 
to  be  paid  to  renew  one  Year  lapfed  in  the  laid 
Leafe,  and  fuppofing  the  Rent  to  be  1  /.  per  Ann • 
for  it  is  21  Years  ere  the  Leale  is  compleated  ;  in 
which  Time  the  Fine  of  2  s.  8  d',  will  amount 
to  2®  s.  and  therefore  by  paying  that  Fine,  the 
Leafe  may  fairly  be  made  up  again. 

Suppofe  again  there  be  two  Years  lapled  in  fuch 
a  Leafe,  allowing  the  fame  Rate  of  Intereft. 
Looking  into  the  following  Table  of  Reverfions, 
I  find  20  t.  to  be  paid  20  Years  hence,  is  now 
worth  in  Ready  Money  is.  1 1  d.  4,  add  this 
Summ  to  the  former  of  2  s.  8  d.  i,  and  their  Summ 
which  is  5  s.  8  d.  is  the  Fine  to  be  paid  to  make 
the  Leafe  to  2 1  Years  again,  fuppofing  the  Rent  to 
be  1  /. 

Suppoie  an  Eftare  in  Fee-Simple,  whole  real 
Value  is  1 00  h  But  that  it  is  Mortgaged,  or  Leafed 
out  for  20  Years :  What  is  the  Reverfion  of  it 
worth  now,  at  61.  pet  Cent.  Intereft  ? 

By  the  Table  of  Reverfions  I  find  1  /.  to  be 
paid  20  Years  hence,  is  worth  but  6  s.  id. 
and  multiplying  that  by  100,  I  find, 
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100  Times  6  s. 

is 

30 

00 

0 

100  Times  2  d. 

or 

O 

O 

rt 

makes 

16 

0 

And  100  Times 

J 

♦  > 

or  300^.  makes 

6 

3 

*  *  %•  •  • 

V  ' 

> 

Summ  31 

2, 

U 

Wherefore  3 1  /.  2  "si  1 1  d.  is  the  true  prelenr 
Value  of  100  /.  to  be  paid  20  Years  hence. 

How  to  value  the  Reverfion  of  any  Leafe  or 
Annuity  :  See  in  the  Renewing  of  Leafes. 
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A  Table  of  Reverfions  Chewing  what  i  l  due  any  Number 
of  Years  hence  under  41  is  worth  in  Ready  Money  at  5, 


6, 

*  1M  J  »  « 

7,  8,  10 

1 

5  c£«f. 

J  00 
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.  r  \ 

s.  d.  q. 

I 

19  0  2 

2 

18  r  2 

3 

17  3  1 

4 

id  5  1 

5 

1580 

6 

14  1 1  0 

7 
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8 
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9 

12  10  2 

10 
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II 

11  8  0 

12 
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13 
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14 

10  1  0 
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17 
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18 
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19 

7  11  .° 

20 
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21 
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22 

d  10  0 

23 
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24 
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25 
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28 

5  1  0 
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6  per  cent. 
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REVERSION  of  Series  in  Algebra,  is  a  Me¬ 
thod.  to  find  a  Number  from  its  Logarithm,  being 
given  j  or  the  Sine  from  its  Ark:  The  Ordinate  of 
an  Eliepfis,  from  an  Area  given  to  be  cut  off  from 
any  Point  in  the  Axis. 

REVOLUTION  :  In  Geometry  the  Motion 
of  any  Figure  quite  round  a  fixt  Line  ( which  is 
called  therefore  its  Axis)  is  called  the  Revolution 
of  that  Figure  ;  and  the  Figure  fo  moving  is  faid 
to  Revolve.  Thus  a  Right-angled  Triangle  revol¬ 
ving  round  one  of  its  Legs,  as  an  Axis,  generates 
by  that  Revolution  a  Cone.  And  to  inftance  in  a 
Cafe  very  wonderful ;  the  Body  called  by  Torri- 
cellius  Hyperbolicum  Acutum ,  tho’  its  felf  (  as  he  de- 
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monftrates  )  be  Finite ;  is  yet  formed  by  the  Re* 
volution  of  an  Infinite  Area:  As  in  the  Figure  an¬ 
nexed. 

Let  A  be  the  Centre  of  the  Apollonian  com¬ 
mon  Hyperbola  DCB.  AZ  one  of  theAlfymp- 
totes,  GC  an  Ordinate  equal  to  the  AbfciJJa  GA. 
Compleat  the  Square  GH.  And  fuppofing  Z  to  be 
at  an  Infinite  Diftance,  imagine  the  Space  DCHAZ 
to  Revolve  about  the  AfTymptote  Z A,  generating 
thereby  the  Body  DCHAKEU,  called  ihe;Hyperbo- 
licum  Acutum :  I  fay  the  Conick.  Body  t/EGCD  is 
Finite  and  exaFily  Equal  to  the  Cylinder  EKHC  : 
But  yet  the  AJfymptotick.  Space  GCD,  which  its  Re. 
volution  generates y  is  Infinite. 
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For  let  a  tjnit,  or  i.  reprefent  the  Ofdinate 
GC  or  GA.  Then  will  the  Fluent  of  the  Space 
xa  i 

ZGCbe  —  r=  —  =  Infinite:  AndtheF/«e»r 
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of  the  Body  dEGC  is  *  *  —  r:  ^y;r  to  the 

xx 

Cylinder  EH. 

RHANDIR  in  the  Divifion  of  the  Country  of 
finales  berore  the  Conqueft  j  what  they  called  a 
Cantref  contained  an  hundred  Towns,  under  which 
were  fo  many  Commots :  Each  Commot  had  12 
Manners  or  Circuits,  and  two  Townjhips :  There 
were  4  Toxvnjhips  to  every  Mannor •  and  every 
Tovonfhip  comprehended  4  Gavels:  And.  every  G4- 
vel  had  4  Rhandirs ,  and  in  every  Rlsandir  were  4 
Tenements.  Taylor  s  Hift.  of  Gavel  Kfnd ,  p.  69. 

RIAL,  A  Piece  of  Gold  current,  for  ten  Sh’il- 
injs :  In  1  H.  6.  by  Indenture  of  the  Mint,  a 
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Pound-weight  of  Gold  of  the  old  Stahdard,  was 
coined  into  45  Rials  going  for  1  o  Shillings  a  piece, 
or  a  proportionable  Number  of  half  Rials  going 
at  five  Shilling  a  piece  :  Or, 
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RIALS  Farthings  1  which  went  at  is.  6  d.  In 
1  H.  8.  The  Golden  Rial  was  ordered  to  go  at 
i  1  /.  3  d.  In  2  Eli$.  Golden  Rials  were  coined 
at  1 5  s.  a  piece,  when  a  Pound-weight  of  old 
Standard  Gold  was  to  be  coined  into  48  Rials. 
In  3  Jac.  1.  The  Rgfe  Rials  of  Gold  Were  coined 
at  30  ;.  a  piece,  and  the  Spurr-Rials  at  15  Shil¬ 
lings. 
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RIBBING  Nails  are  fuch  as  ar<*  ufed  to  fallen 
the  Ribbing,  or  to  keep  the  Ribbs  of  a  Ship  in  their 
Place. 

RIDING  Clerk,  one  of  the  fix  Clerks  in  Chan¬ 
cery,  who  in  his  Turn,  for  one  Year,  keeps  the 
Contrqllment- Books  of  all  Grants  that  pafs  the 
Great  Seal  that  Year.  C owel. 

RIGHT 
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R  I  G 


RIGHT  Afcenfion  of  the  Sun.  To  find  this  by 
the  Projedlion  of  Part  of  the  Analemma  readily 
having  given  either  his  Place,  or  Declination, 


In  the  Quadrant  EQZ,  draw  rp  repreferting 
the  Parallel  of  the  Sun’s\Declinacion  j  which  i  ( ha- 


^  ■  '  ,  4  ,  ,  . 

ving  taken  E  S3  from  the  Chords  ^=13*  30',  and 
fodraw  n  EQ.)  will  find  0  for  the  Sun’s  Place  i 
or  having  the  Point  of  ®  firft>  through  it  you 
draw  the  Parallel  rp,  you  wil  have  Er,  the  Sung 
prefcnt  Declination.  This  done.  Of  will  be  the 


? 

r 

ve 


r:> 


I* 

I  ■ 

I .  «  ^ 

I  (■ 


If 


V 


4- 

K 

t* 


61 

71 

<5 


P  I 


r  1 ' 0( 

—  1 

-  |  f 

;  1  r 

<■::  j  r* 

O  i 

z 

...  j 

;  ;  H 

r-  2 

L  J !  ?  1 

!  ? 

i 

,J  •  • 

r  [  rj 

♦ 

f  r 

-  f  t  ■  £/  %  i  t  ^ 

,  •  j 

l  i  j 

h.l 

«  ?.  j  rr. 

!  1 

i* 

ft  •  «*» 

%•*  <.  *  A  *  -* 

1  ‘  \ 

9 

•  * 

'  '  I  l  C>' 

1  ^ 

.  1 

■  #  1 

'  ?V 

-  (  T  C  ' 

a  \ 

Q. 

■■la  «■: 

ol 

.  .  s  '  **  ; ;  •  ^  .  1 

Wherefore  (  by  the  Sedior )  fay  as  r  p,  to  O  p  ; ;  I  had  from  Mr.  J  times  Ug dgfoii,  the  Worthy  Ma* 
_  aT _ ,.,:u  u  .L  a - c A/f^rhpmarical  School  mChrtlt  s- 


EQ..to  a  4th  Term ;  which  will  be  the  true  Sine  of 
the  Sun’s  right  Afcenfion  :  But  you  may  find  it  in 
the  Diagram  thus.  Set  rp  fromQtoR,  on  which 
Point  R  as  a  Centre,  and  with  ©  p  as  a  Radius, 
(weep  ata  Ark  as  B:  Then  a  Ruler  laid  from  Q, 
juft  to  touch  the  Convexity  of  that  Ark  B,  will 
find  the  Point  A  in  the  Limb.  Then  will  E  A, 
meafured  on  the  Chords,  be  the  Degrees  of  right 
Afcenfion  of  the  Sun*  froth  the  next  Equino&ial 
Point.  -  0  >  j  • 

t  '■> '■  ;  t  ;  ,  pi  ?  f,  j  1 

Here  follow  Tables  of  the  Sun’s  Right  Afcen. 
fion,  Declination,  and  Place  in  the  Eclipuck*  which 


fter  of  the  Queen’s  Mathematical  School  in  Chrijl  s- 
Hofpital ;  Together  with  Tables  of  the  Right 
Afcenfion,  Declination,  Longitude  and  Latitude  of 
above  Fifty  of  the  Principal  fixed  Stars:  Moft  of 
the  Firft  and  Second,  and  fome  few  of  the  Third 
Magnitude.  All  which  Tables  are  fitted  for  th£ 
Enfuing  Year  1710,  and  will  ferve  without  any 
fenfible  Errour  for  about  Twenty  Years  to  corner 
Their  Ufe  js  fo  eafie  that  it  needs  no  Defcription  ; 
and  their  Benefit  and  Advantage  is  (o  Universally 
and  fo  previoufiy  neceflary  in  all  Aftronomical 
Calculations,  that  theymuft  have  a  Place  in  aCoi* 
ledfcion  of  this  Nature. 
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A  Table  of  the  Sun’s  Place  in  the  Ecliptick  for  the  Year  1712 


A  Table  of  the  Longitude 7  Latitude , 
above  50  of  the  Principal  Stars 
~  Magnitude  £  For  the  Year  1710. 


%tght  Afcenfion  and  Declination,  of 
of  the  Fir  ft,  Second  and  Third 


Stars  flames. 


The  Head  ot  Andromeda  — - 

The  bright  Foot  oft  Andromeda 
The  brighc  Star  of  i  Aqiiila  - 


The  brighc  Star  of  Aries - ! 

The  Right  Shoulder  of  Aquarius. 
The  Lett  Shoulder  of  Aquarius- 


Cape'!  a —  — - L  _ . 

The  Right  Shoulder  of  Auriga 


-Arfturus —  - I — -  _  H 

Sirius ,  or  the  Dog-Star—,  -  — . 

The  Tail. of  the  Greac  Dog—  -  — ~ - 

Procyon — ;  -  -  -  — — 

The  Northern  Horn  of  VS _ — 

The  bright  Star  in  the  Chair  of  Cajjiopea  — 
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The  brighc  Star  in  the  Northern  Crown  — 
The  Tail  of  the  Swan _  _  — 


Caftor —  - - 

Pollux —  — — . — 1 
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T  he  Middlemoft _ _  _ 


The  Laft  in  the  Great  Bear’s  Tail 
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fn  the  Bell  Vo—  


In  the  Coxa- 

In  the  Back  — 
The  Pole-Star- 


The  Firlt  Mar  ot  Aries— 
The  Second  Star  rf  Aries — 
The  bright  Star  of  Aries  — 


The  Southern  Horn  of  Capricorn—  Hi - H 
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RIGLET,  is  any  fquare,  fiat,  thin,  Piece  of 
Wood,  like  thofe  which  are  defigned  to  make  the 
Framesof  fmall  Pictures  of ;  which  are  fo  called, 
before  they  are  Molded. 

RIN^EUS,  a  Mufcle  of  the  Nofe,  otherwife 
called  Nafalis ;  which  fee 

KOD-Kjtights,  alias  Rfd-Knights  were  ancient¬ 
ly  certain  Servitors,  which  held  their  Land  by  ler- 
ving  their  Lord  on  Horle  back  ;  or  attending  him 
in  his  Progrefs  or  Travels  on  the  Rpad.  , 

ROME-Scof  was  formerly  here  an  Annual  Tri¬ 
bute  of  a  Penny  for  every  Family,  and  paid  to 
Rpme  at  the  Feaft  of  St-  Peter  ad  Vincula,  being 
the  Firft  of  Auguft. 

Cambden  tells  us  it  was  firft  granted  by  Ojja  ; 
but  others  attribute  its  Original  to  Ina,  King  of 
the  Weft  Saxons  i  who  being  in  Pilgrimage  at  Rome, 
A.  D.  725.  gave  it  as  an  Alms.  It  amounted  to 
three  hundred  Marks  and  one  Noble  yearly.  Of 
this  Mark  of  Slavery  to  Rowe,  our  Anceftors  fre¬ 
quently  complained  as  a  Burden  and  Scandal  to 
the  Englifh  Nation  :  It  was  firft  forbidden  to  be 
paid  by  Edw.  3.  Tho  before  complained  of  in 
Parliament  as  a  Grievance  in  K.  John  s  Time, 
A.  D.  1206.  This  Payment  was  abrogated  25. 
H.  8.  25.  But  fervilely  reftored  again  1  and  2. 
Phil,  and  Mary  ;  and  at  laft  utterly  abolifhed, 

1  Eli%,  1. 

ROOT  Binomial :  To  raife  ( eafily  J  a  Bino¬ 
mial  Root  up  to  any  Power  ailign  d. 

Suppofe  a  (1.)  If  it  he  a  —  b  tis  called  a 
Refidual ;  and  the  Powers  of  fuch  a  Refidual  will 
be  the  fame  with  the  like  Powers  raifed  from  a 
Binomial  (  affirmative  )  as  a  -f-  b ;  except,  that 
as  the  Signs  of  the  Powers  of  a  Binomial  are  all 
affirmative:  Thofe  of  the  Refidual  have  the  Signs 
-f  and  —  alternately  annexed  to  every  other 
Term;  as  will  eafily  appear  from  multiplying 
a  —  b  by  it  felf,  and  then  the  Square  fo  found  by 
the  Root  again,  &c. 


tipJication,  is  done  by  only  joining  each  Letter  in 

the  Root  to  the  I  receeding  l  ower  with  its  Vycia; 
and  then  removing  the  laid  Power  when  tis  fo 
joined  to  th 0  fecond  Letter ,  one  Place  forwards,  ei¬ 
ther  to  the  Right  or  Left.  hand.  I  hus  a  a+yb 
+  b  b,  the  Square  or  Second  Power  of  a  +  b  is 
found  by  joining  to  a  -f-  b  each  Letter  0  a  _"P  * 
and  removing  the  Powers  to  the  Right  or  Left- 
hand  thus ;  a  joined  to  a  makes  a  a  ;  ^  joined  to 
b  makes  ab;  and  b  joined  to  a  makes^apo  er 
a  b  ;  and  b  joined  to  b  makes  b  b  ;  and  it  wi 

ftand  thus ;  a  a+^y+bb  ora  a-fia  k+bb.  Now 

from  hence  it  will  follow,  (3)  That  the  Vncia of 
the  fecond  Term  in  any  fuch  Power  will  always  be 
the  Summ  of  fo  many  Units  added  together  (more 
1.)  as  there  hath  been  Multiplications  of  the  Firft 
Root ;  which  will  always  be  determined  by  the  In¬ 
dex  of  the  firft  Term  in  the  Power. 

And  becaufe  the  Vncia  of  all  the  Intermediate 
Terms  are  only  removed  along  with  their  Letters ; 
it  alfo  follows,  that  if  they  are  added  together,  their 
refpe&ive  Summs,  muft  produce  the  tru t  Vncia 
of  the  Intermediate  Terms  in  the  new  raifed  Power, 
as  is  plain  from  the  following  1  able,  where  the 
Numbers  are  fo  removed  without  their  Letters, 

1  1  Tare  the  2  Vncia  of  a  -\-  b  and  a  -f-  b. 

,  1  S  Thefe  added  in  the  Order  as  they 

_ _  ftand  produce  the  next  Rank. 


1  7  The  Vncia  of  the  Square,  and  thefe 

2  1  j  added  again  produce  the  next 


i33i 
1  3  3 


Rank  or  Vneice  of  the  Cube, 


^Vncia  of  the  Cube. 


1  4  6  41  ?The  Vneice  of  the  Biqua* 

1  464  1 5  drate. 


2.  The  Indexes  of  the  Powers  of  the  Leading 
Quantity,  or  Firft  Nome  a,  in  all  the  Powers  of  the 
Binomial  a  -f-  b  do  continually  decreafe,  and  that 
in  an  Arithmetical  ProgreJJion  ;  as  thofe  of  b.  tfie 
ether  Nomes  do  after  the  fame  Manner  encreafe. 

So  that  if  the  Indexes  of  the  Powers  of  a  -f  b 
only  were  required,  when  that  Binomial  is  to  be 
raifed  up  to  the  feventh  Power,  you  will  eafily 
perceive  that  it  muft  ftand  thus. 

a7-f-as  b-j-a*  b*-{-a\  b*-f-a}  b*fa2  b 1  -j-a  bs  -j-b7. 

3.  Where  *tis  eafie  to  obferve  that  the  firft  and 
laft  Term  are  pure  Powers  of  the  fingle  Quanti¬ 
ties  4andR  and  are  both  of  the  fame  Height: 
As  alfo  that  the  Summ  of  the  Indexes  of  any  two 
Letters  joined  together  in  any  of  the  Intermediate 
Terms ,  do  always  make  up  the  Index  of  the 
higheft  Power. 

4.  The  next  Work  therefore  is  only  to  find  the 
Vneice  ;  which  may  be  done  by  confidering, 

(T)  That  the  Vncia  of  every  fingle  Letter,  and 
of  every  fingle  Power  how  high  foever  it  be  is  an 
Unit,  or  (i\  which  neither  multiplies  nor  divides. 
(2)  That  all  the  Powers  of  any  Binomial  are  na¬ 
turally  raifed  by  multiplying  th zPreceeding  Porter 
into  the  Original  Root ;  Which  in  A  Igebraick  Mul- 
Vol-  II. 


1  5  10  to  5  1  iTThe  Vneice  of  the  fifth 
1  5  1  o  1  o  5  if  Power. 


1  6  15  20  15-  6  1  7  The  Vneice  of  the 

1  6152015  6  1  j  fixth  Power. 


1  7  21  35  35  n  7  1  7  The  Vneice  of  the 

5  feventh  Power, 
and  fo  on,  as  Mr .IVard  hath  well  obferved  in  his 
young  Mathematicians  Guide,  p.  1  57, 1  58. 

If  therefore  you  take  the  Numbers  in  the  laft 
Row  of  the  Table  above,  and  prefix  them  to  the 
feveral  and  proper  Letters  in  the  7  th  Power  of  a-\-bf 
you  will  compleat  all  the  Terms  with  their  feve¬ 
ral  Vneice,  and  it  will  ftand  thus ; 

a1- f-7  as  bj-n  a>  b*  4- 3  5  a4  b7  4*3  5  a 7  b*  +  li  a*  b* 

+7  *lt+b\ 

And  further  from  obferving  that  the  Vncia  of 
the  firft  Term  ki  all  the  feveral  Powers  of  a 
Binomial,  are  a  Series  of  Vnits ,  whofe  Summ 
is  every  where  the  Vncia  of  the  fecond  Term  ; 
and  that  the  Vncia  of  the  fecond  Term,  are  a  Se¬ 
ries  of  Numbers  in  natural  Arithmetical  Progref- 

5  Y  fion; 
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fion  •  as  i, 2, 3, 4 ,5,6,7,  Whofe  Summ  is  every 

where  the  Vncia  of  the  next  Superior  Power  in 
the  Third  Term,  &c.  He  deduces  this  General 
Rule  for  finding  the  Vncia  of  any  Power  of  a 
Binomial,  Vi%. 

Multiply  the  Index  of  the  Firjl  Letter  of  any 
Perm  into  its  own  Vncia,  and  divide  the  Pro¬ 
duct  by  the  Number  of  Terms  to  that  Place,  and 
the  Queftion  will  be  the  Vncia  of  the  next  Suc¬ 
ceeding  Term,  forward.  Thus  in  the  laft  Ex¬ 
ample, 

r.  The  Index  of  a1  ( the  Firjl  Term  )  will  be 
rhe  Vncia  for  7  a6  b,  the  Second  Term. 

....  '  f  t 

.  7  *  6 

1.  Then - —  21,  That  is  the  Index  of  as  in 

z 

the  Second.  Term  multiplied  by  its  Vncia  7  ;  and 
the  Product  42,  divided  by  2,  the  Number  of 
Terms  to  that  Place,  quotes  n  ,i\\e  Vncia  of  the 
Third  Term. 

21x5 

3-  .Again, - =35,  The  Vncia  of  the  Fourth 

a 

35*4 

Term ,  and  — - —  zzz  35,  will  be  the  Vncia  of  the 
4 

Fifth  Term ,  &c, 

4-  You  may  obferve  here  that  the  Vncia;  do  in - 
creafe,  only  till  the  Indeces  of  the  Two  Letters  be¬ 
come  equal,  or  change  Places  ;  and  then  the  Reft 
of  the  Vncia  do  decreafe,  as  the  former  increafed: 
So  that  tis  enough  to  find  the  Vncia  of  half  the 
Number  of  1  erms  in  any  Power,  and  then  the 
Reft  may  be  cahly  prefixed* 

And  when  all  this  is  confidered,  the  Value  and 
Expeditioufnds  of  that  Short  Theorem  of  Sir  lfaac 
Newton,  for  finding  the  Vncia  of  a  Binomial,  will 
be  underftood  and  admired,  Vi%. 

Suppole  m  the  Exponent  of  any  Power:  Then 

m  —  o  m  — ■  1  m  —  z  m  —  3 

will  1  x - .  x  — - x  -  i  -  ■  -  x  — — .  x 

1234 
m  —  4  m  —  5  m  —  6 

- x  - — - x  - ,  &c.  be  a  Series  for  the 

567 

Vncia  of  the  Towers  of  any  Binomial,  involved 
infinitely. 

As,  Soppofe  you  would  have  th oVncia  for  the 
7th  Power  of  a  4-  b.  Then  m  =  7,  and  by  the 

m  —  o 

Theorem  1  x - s=  7  will  be  the  Vncia, 

1 

m  —  1 

and  that  7  *  •  —  2 1  will  be  the  Vncia  for 

2 


.  m  - 

the  Third  i  erm :  And  again,  That  21  x _ 

=235  will  be  the  Vncia  for  the  Fourth  T< 
m  —  3 


Alio  that  3  5  x -  =  35  vwill  be  the  Vncia  of 

4 

the  Fifth  Term ;  and  confequently  by  going  back¬ 
wards  (  as  in  Art.  4.  above )  you  will  find  that 


the  Vncia  of  the  two  Remaining  Terms  muft  be 
21,  7,  and  1. 

A  New,  Exacl  and  Eafie  Alethod ,  of  finding  the 
Foots  of  any  Equations  generally ,  and  that  with¬ 
out  any  previous  Pedullicn.  By  Mr.  Edm.  Halley, 
Geometry  ProfeJJ'or  at  Oxford. 

The  principal  Ufe  of  the  Analytick  Art ,  is  to 
bring  Mathematical  Problems  to  Equations,  and 
to  exhibit  thofe  Equations  in  the  moft  fimple 
Terms  that  can  be.  But  this  Art  would  juftly 
feem  in  lome  degree  defective,  and  not  fufficient- 
ly  Analytical,  if  there  were  not  fome  Methods, 
by  the  help  of  which,  the  Roots  (  be  they  Lines 
or  Numbers J  might  be  gotten  from  the  Equations 
that  are  found,  and  fo  the  Problems  in  that  re- 
fpect  be  folved.  The  Ancients  fcarce  knew  any 
thing  in  thefe  Matters,  beyond  Quadratic k  Equa¬ 
tions.  And  what  they  writ  of  the  Geometricl^Con - 
firuclion  of  folid  Problems,  by  the  help  of  theP<*- 
rabola ,  Ciffoid,  or  any  other  Curve,  were  only 
particular  things  defign’d  for  fome  particular  Ca- 
( es.  But  as  to  Numerical  ExtraSlion,  there  is  every 
where  a  profound  Silence  ;  fo  thar  whatever  we 
perform  now  in  this  kind,  is  entirely  owing  to  the 
Inventions  of  the  Moderns. 

And  firft  of  all,  that  great  Difcovereriand  Re- 
ftorer  of  the  Modern  Algebra,  Francis  Vieta ,  a- 
bout  100  Years  fince,  fliew’d  a  general  Method 
for  extracting  the  Roots  of  any  Equation,  which 
he  publifh’d  under  the  Title  of.  A  Numerical  Re- 
folution  of  Powers,  See.  Harriot,  Oughtred,  and 
others,  as  well  of  our  own  Country,  as  Foreigners, 
ought  to  acknowledge  whatfoever  they  have  writ¬ 
ten  upon  this  •Subjedf,  as  taken  from  Vieta.  But 
what  the  Sagacity  of  Sir  If.  Newton’s.  Genius  has 
perform’d  in  this  Bufinefs,  we  may  rather  conje¬ 
cture  (  than  be  fully  allur’d  of )  from  that  fhort 
Specimen  given  by  Dr.  Wallis  ia  rhe  94th.  Chap¬ 
ter  of  his  Algebra.  And  we  muft  be  forc’d  to  ex¬ 
pect  it,  ’rill  his  great  Modefty  fhall  yield  to  the  In¬ 
treaties  of  his  Friends,  and  fuffer  thofe  curious 
Difcoveries  to  fee  the  Eight. 

Not  long  fince  ( vi%.  A.D.  1690.)  that  excellent 
Perlon  M.  Jofeph  Fapbfon,  F.  R.S.  publifh’d  his  V- 
niverfal  Analyfis  of  Equations,  and  illuftrated  his 
Method  by  plenty  of  Examples  ;  by  all  which  he 
has  given  Indications  of  a  Mathematical  Genius, 
from  which  the  greateft  things  may  be  expected. 

By  this  Example,  M.  de  Lagney,  an  ingenious 
ProfelTor  of  Mathematicks  at  Paris,  was  encou¬ 
rag’d  to  attempt  the  fame  Argument ;  but  he  being 
almoft  altogether  taken  up  in  extracting  the  Roots 
of  pure  Powers  ( efpecially  the  Cubick  )  adds 
but  little  about  affected  Equations,  aftd  that  pret¬ 
ty  much  perplex’d  too,  and  not  fufficiently  de- 
monftrated.  Yet  he  gives  two  very  compendious 
Rules  for  the  Approximation  of  a  Cubical  Root ; 
one  a  Rational,  and  the  other  an  Irrational  one. 
Ex.gr.  that  the  fide  of  the  Cube  aaa  -fib,  is  be¬ 
tween 

a  b  - - 

a  -{-  —————  ,  &  \/iaa  -f  b 

3 aaa  b  - 

34 

And  the  Root  of  the  5th  Power  -f  b,  he 
makes 

= ;«  +  v'TV+T  .  ■ 

—  —  L  4  a  (  where  note, 

that 
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that  *ris  ~  a  a,  not  {  a  a ,  as  *tis  erroneoufly  Pfin- 
ted  in  the  French  Book. )  Thefe  Rules  were  com¬ 
municated  to  me  by  a  Friend,  I  having  nbt  feen 
the  Book ;  but  having  by  Trial  found  the  good- 
nets  of  them,  and  admiring  the  Compendium,  I 
was  willing  to  find  out  the  Oemonftration.  Which 
having  done,  1  pfefently  found  that  the  fame  Me¬ 
thod  might  be  accommodated  to  the  Refolution  of 
all  forts  of  Equations.  And  I^vas  the  rather  inr 
din’d  to  Improve  thefe  Rules,  beCaufe  I  few  that 
the  whole  thing  might  be  Explain  d  in  a  Synopfis ; 
and  that  by  this  means,  at  evTry  repeated  ftep  of 
the  Calculus,  the  Figures  already  found  in  the 
Root,  would  beat  leaft  Trebled,  which  all  other 
ways,  afe  increafed  but  in  an  equal  Number  with 
the  given, ones.  Now,  the  fore-jnention d  Rule.s 
are  eafily  demortftrated  from  the  Genefis  of  the 
Cube,  and  the  5th  Power.  For,  fuppofing  the 
fide  of  any  Cube  =  a  +  e,  the  Cube  anfing  from 
thence,  is  aaa  +  3aae  +  3  aee-j-eee.  And  con- 
fequently,  if  we  fuppofe  aha  the  next  Iefs  Cube, 
to  any  given  Non-cubidk  Number,  then  eee  Will 
be  lefs  than  Unity,  and  the  Remainder  b ,  will  = 
the  other  Members  of  the  Cube,  l  aa  e  +  ^  nee 
eee.  Whence  rejeding  eee  upon  the  account 
of  its  fmallnefs,  we  have  b  =  3  a  a  e  -f  3  a  ee. 
And  fince  a  ae  is  much  greater  than  a  e  e7  the 

b 

_  will  not  much  exceed  e  ;  fo  that 


quantity 


3  ad 


putting  e  =• - then  the  quantity  .. — — —  r 

%  a  a  *  l*a  -f  3*c 

(  to  which  e  is  nearly  equal )  will  be  found 
b  b  a  b 

■ —  -  --  _  -  or  - —  that  is  —  e. 

2aa"f%ab  3 aa-j~b  3 aa-f-b 

...  -,  3  a  a  a  \ 

And  fo  the  fide  of  the  Cube  a  a  a  -|-  s  will  be 
a  b 

4  -J-  - - . ,  which  is  the  Rational  Formula  of 

3  +  b 

M.  deLagney.  But  now,  if  a  a  a  were  the  next 
greater  Cubick  Number  to  that  given*  the  fide 
of  the  Cube  aaa^by  will  after  the  fame  man- 

a  b 

ner  be  found  to  be  a  —  • - -  And  this  eafy 

3  aa  —  b 

arid  expeditious  Approximation  to  the  Gubick 
Root,  is  only  (  a  very  fmall  matter )  erroneous 
in  point  of  defett,  the  quantity  e,  the  Remainder 
of  the  Root  thus  found,  coming  fomething  lefs 
than  really  ns.  ,  / 

As  for  the  Irrational  Formula ,  *cis  derived  from 
the  fame  Principle,  vi%.  b  3  a  a  e  -j-  3  *  e  e,  or 


mannef,  will  be  found  to  be.|**  -\-  V  \  Ah  '-u~b 

34 

And  this  Formula  comes  fomerhing  nearer  to 
the  Scbpe,  being  erroneous  in  point  of 
as  the'  other  Was  in  defett,  arid  is  more  accom¬ 
modated  to  the  Ends  of  Practice;  fince  the  Re- 
ftitution  of  the  Calculus,  is  nothing  blfe  but 
the  continual  Addition  or  Subftradfion.of  The 

oil  ?i  •  I  *0  jrir/r  - 

Quantity  — —  according  as  the  quantity  e cih 
3*  , 

be  known.  So  that  we  fhould  rather  .write 

ft  - 


.4/^ -a-\-b  —  eee 

— - -f  {  a ;  in  the  former  cafe,  and  in 


irj ; 


3  A 

■I  V  'V 


) 


the  latter,  ~a  -f  a  a  -{-  ee e  —  b 

- -  But  by  either 

3* 

of  the  two  Formula's ,  the  Figures  already  known 
in  the  Root  to  be  extracted,  are  at  leaft  Tripled  ; 
which  I  conclude  will  be  very  graceful  to  all  the 
Students  in  Arithmetick  ;  and  I  congratulate  the 
Inventor  upon  the  Account  of  his  Dilcovery. 

But  that  the  Ufe  of  thefe  Rules  may  be  the 
better  perceiv’d,  I  think  it  proper  to  fubjoiri 
an  Example  or  two.  Let  it  be  propos’d  to  find 
the  fide  of  the  double  Cube,  or  a  a  a  -f*  £  =  2* 

b 

Here  4  ==  j,  and  —  =|,&foJ  -f  a/ T|,or  1,26* 

3* 

will  be  found  to  be  the  true  fide  nearly.  Now,  the 
Cube  of  1,  26,  is  2,  000376,  and  fo  o,  63  -f* 


V,39^9— ,  000037 6 


3,78 


,  or  o*  63  -{-  a/,  39680052 


—  ss  A  c  -j-et,  and  fo  a/  i  #  *  +  ^  ~  l  *  +  r,  arid 

34  .  ^  ^ 

-  3  a 


tf$4a-\-  b  -f-  ~  a  “  a  -E  et  the  Root  fought. 


3* 


Alfo  the  fide  of  the  Cube  aaa~bi  after  the  fame 
Vol,  II, 


91005291  r=  1,  2599210498 95  —  ;  which  in  1  i 
Figures,  gives  the  fide  of  the  double  Cube,  with 
very  little  Trouble,  By  one  only  Divifion^ 
and  the  Extradlion  of  the  fquare  Root ;  when  as 
by^  the  common  way  of  working,  how  much 
pains  it  would  have  coft,  the  Skilful  very  well 
know.  This  Calculus  a  Man  may  continue  as 
far  as  he  pleafes,  by  encreafing  the  Square  by 

ee A 

the  Addition  of  the  Quantity  - - ,  which  Corre- 

3  a 

&ion,  in  this  cafe  will  give,  but  the  encreafe  of 
Unity  in  the  14th  Figure  of  the  Root. 

teetnf.  2.  Let  it  Be  propos’d  to  find  the 
fides  of  a  Cube  equal  to  that  Englifli  Meafure 
commonly  call’d  a  Gallon,  which  contains  23  i 
|°J)' “  9?nces*  next  lefs  Cube  is  216, 

^  j  ^  ant^  ^emainder  1  5  rf  b  ; 
and  fo  for  the  fir  ft  Approximation,  we  have 

3  4*  i/  9  S^tHeRoot.  Andfince  1/9^8333... 


is  3,  1358  . ,  ftis  plain  that  6,  358  ==  a  -f-  t. 
Now,  fot  6, 13582=4;  and  we  fhall  have  then  for 
3  Y  2  •  its 
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its  Cube  231,00085:38947 1 2,  and  accordihg  to  the 
Rule,  3, 0679  V/9>41 2,01  °4I  — ,°° 08583947 12 


i  vlli 


:rj  <!+■ 


i 
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°  ,1  (  , 


18,  4070 

is  mpft  accurately  equal  to  the  fide  of  the  gi¬ 
ven  Cube,  which  within  the  bp^ce  or  an  Hour, 

I  determin’d  by  Calculation  to  be. A ■  43J79?4 
3966195897,  which  is  exad  in,  the  ;8th  Figure,  10  n 
defective  in  the  19th.  And  this  is  de- 

fervedly  preferable  to  the  Rationale,  upon  the  Ac¬ 
count^  of  the  great  Divifor,  which  is  not  to  be 
manag’d  without  a  great  deal  of  Labour  3  whei£- 
as  the  Extraction  of  the  fquare  Root,  proceedis 
much  more  eafily,  as  manifold  Experience  has 
taught  me.  :  • 

But  the  Rule  for  the  Root  of  a  pure  Surfolit}, 
or  the  5th  Power,  is  ©f  fomething  a  higher  Enqui¬ 
ry,  and  does  much  more  perfectly  yet,  do  the  bu- 
finefs ;  for  it  does  at  leaft  Quintuple  the  given 
Figures  in  the  Root,  neither  is  the  Calculus  very 
large  or  operofe.  Though  the  Author  no  where 
{hews  h:s  Method  of  Invention,  or  any  Demon- 
ftration,  although  it  feems  to  be  very  much  want¬ 
ing  ;  efpecially  fince  all  things  are  not  right  in  the 
printed  Book,  which  may  eafily  deceive  the  Un¬ 
skilful.  Now  the  5th  Power  of  the  fide  a  e  is 
compos’d  of  thefe  Members,  4'  -f  5  e  4*  loa3e* 

_{_  IO  a2  eJ  -f  5  a  e*  -j-  e'  =  a'  -f  b  ■  from  whence 
l  —  5  a*  e  -f  1  o  4?  e2  -f  10  a1  c'  -\-  5  a  e\  rejecting 
becaufe  of  its  fmallnefs. 
b 

Whence - =  a?  e  -f  2  a'  c'  +  2  a  e*  -f  e\  and 

.*  •  *  -  •  ■*  - J 

5  4 


\/\a}  -f-fe’rf -$Y ^aa-J - ,  or  4  4.  — . 

ft  ^  t  O/f  _ 

LfiilJ _ Lj _ ■  '  ^  a 


3  ana  -f-b 

i  jjt  Sir  b  ay 

-{ - . or  a  4-  __ 

brtuTl  6aa  4^ 

feonobuld  }>I  Dtij  . 

H l=]  4  ff + — $£ + •:A— 

.  ,  //  w  b  4 1 

4;  "f*  -*f  -f-— — VOrtf-f**- 


.1  ;>  ,jr 


adding  on  both  fides  we  fliall  have  1/  \  a'  -\-b 


V'*'+l=U+V^4  + 


f  t 


*1 

or  4  f 

2X*5  74’ 4-3^ 


rr  JOl  -70’’. 

■  ■  ~  '  f  :  '  t  ■ 

And  fo  alfo  of  the  other  higher  Powers.  But  if 
a  were  afiiimed  bigger,  than  the  Root  fought 
u  1S  done  with  fome  Advantage,  as  often  as 
the  Power  to  be  refolved,  is  much  nearer,  the 
lower  of  th f  next  greater  whole  Number,  than 
of  the  next  lefs)  in  this  cafe,  Mutatis  Mutandis, 
we  fhallhave  the  fame  Expreflions  of  the  Roots3 
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=  +-e**=4ad 

4.  a  e  -j-  ee.  Then  fubftraCting  -a  a  from  both  fides, 


44-  e  will  =  ^ v/  b  —  iaa;  to  whichif 

5  4  :“ 


'-§  4  be  added,  then  willa^o^ia^^x/^-j-b-iaa 

.  .. 

5  4 

=;  the  Root  ®f  the  Power  a 1  -j-  b.  But  if  it  had 
—  b  (the  quantity  of  a  being  too  great  )  the 

Rule  would  have  been  thus,  ^a'-b-iaa. 
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and  this  Rule  approaches  wonderfully,  lo  that 
there  is  hardly  any  need  of  Reftitution. 

But  while  I  confidered  thefe  things  with  my  felf, 
I  light  upon  a  General  Method  for  the  Formula's 
of  all  Powers  whatfoever,  and  ( which  being 
handfome  and  concife  enough  )  I  thought  I  would 
not  conceal  from  the  Publick; 

Thefe  Formula  7,  (  as  well  the  Rational,  as  the 
Irrational  ones  )  are  thus. 


\/  a  a  —  b  =  4  a  —  b 

_ 1 

,  or  4  —  • — 

*b 

T  ^ 

244 

—  Fb, 

.  / ? 

b 

ab 

—  bzzi+F  laa  — 

—  or  4  — 

r  ,  •  ?  -  •  rrrri 

34 

34*-^ 

b 

ab 

6  a  a 

4a'~{b 

\/* a* — 1 — 4 44— 

b 

a  b 

4  1  1  0  **  ** 

yfj  .  ’  .  “1  '  ■'  -*  U  i  .i 

IO  4* 

5  4*— 2$* 

i7  b 

A 1  A  4- V  _ 

__  4  b 

▼  "  '  )  "  J  -  ^  T9  9* 

15  44 

6»‘-ib. 

V 

b 

ab 

x/7  a7  ~b=?a-{-r  i^aa- 

- - ,or4— 

21  as 


7  3*. 


aa  -f-  b  =  s/  aa  +  K  ™  4  -|- 


a  b 


24*^4*  \b 


And  within,  thefe  two  Terms,  the  true  Root  is 
ever  found,  being  fomething  nearer  to  the  Irratio¬ 
nal  than  the  Rational  Expreffion.  But  the  quanri* 
ty  e  found  by  the  Irrational  Formula ,  is  always  too 
great,  as  the  Quotient  refulting  from  the  Rational 
Formula ,  is  always  too  little.  And  confequently, 
if  we  have  4"  by  the  Irrational  Formula  gives  the 
Root  fomething  greater  than  it  fhould  be,  and  the 
Rational  fomething  lefs.  But  contrary-wife  if  it 
be  — ■  b.  ' 

And  thus  much  may  fufficeto  be  faid  concerning 
the  Extraction  of  the  Roots  of  pure  Powers;  which 
notwirhftanding,  for  common  Ufes,  may  be  had 
much  more  eafily  by  the  help  of  the  Logarithms* 
But  when  a  Root  is  to  be  determin’d  very  accu¬ 
rately,  and  the  LogarithmickTables  will  not  reach 
fo  far^  then  we  muft  neceffarily  have  recourfe  to 
thefe,  or fuch  like  Methods.  Farther;  the  Inven¬ 
tion  and  Contemplation  of  thefe  Formula,  leading 
me  to  a  certain  Univerfai  Rule,  for  adfeCled  E- 

quati«ns 


r  a  o 


R  O  o 


quations  ( which  I  hope  will  be  of  ufa  to  dll  the 
Students  in  Algebra.tind  Geometry  )  I  was  willing 
here  to  give  fome  account  of  this  Difcovery,  which 
I  will  do  with  all  the  perfpecuity  I  can.  I  had 
given  ac  >3°.  188  of  the  Tranfaftions ,  a  veryea- 
ife  and  general  Conftru&ion  of  all  adfe&ed  Equa¬ 
tion^  riot  exceeding  the  Biquadratic^  Power  ; 
from  which  time  I  had  a  very  great  defite  of  do¬ 
ing  the  fame  in  Numbers.  But  quickly  after  Mr. 
Hftpbfon  feem’d  in  great  ,Meafure  to  have  fatisfied 
this  Delire,  ’till  mt.  Ldgney  by  what  he  had  per¬ 
form’d  in  his  Book,! 'intimated  that  the  thing  might 
be  done  more  compehdioufly  yet.  Now,  my  Me¬ 
thod  is  thus.  *  ;  .  ,4 

Let  z  the  Root  of  any  Equation,  be  lm^gin  a 
to  be  compos’d  of  the  parts  a  *f  or  —?*  of  which, 
let  a  be  laffum’d  as  near  *  as  is  poffible  ;  which 
is  notwithftanding  VGtncceJfary,  but  only  commo¬ 
dious.  Then  from  the  Quantity  a  +  e  or  4  —  e, 
kt  there  be  form’d  all  the  Powers  of  found  in 
the  Equation,  and  the  Numerical  Co-efficients'  be 
refoe&ively  affix’d  to  them  f  Then  let  the  Power 
to  be  refolvd,  be  fubftra&ed  from  the  Summ  of 
the  giveti  Parts  (~in  -the  firft  Column  where  e  is 
not  found  )  which  they  call  the  Homogeneum  Com - 
parationis,  and  let  the  difference  be  ±,  b.  In  the 
next  place,  take  the  Summ -of  all  the  Co-efficients 
of  e  in  the  fecond.  .'Column,  to  which  put  =*• 
Laftly,:iri  the  third  Column  let  there  be  put  down 
the  Sutnm  of  all  the  Co-efficients  of  which 
Summ  call  t.  Then  will  the  Root  %  Band  thus 

$  b 

in  the  national  Formula ,  viz.  z,  zxt  a  d- 


~x  i  -  - 
:"ri 


Tnr»nn  orb 


-4  ^  -j-  41  4  a*  e  -f  6  4*  e1  4  a  <?*  4- 

-  JK*~-da'  dae-  de 

4-  c  %  s=s  4*  c  a  c  e  i  / 

—  4.  j  0000  4000  e  4"  ^ s  4°  4" 

—  300  60  -Z  eA  ,  '10  i  Piuo'l 

+  7  5®  75  e 

—  IOCOd  1  - 


J. 


s  s  Ar  tb 

and  thus  in  the  Irrational  Formula,  viz. 


+  450  '4  401  5  e  4-  597  ce  —  \o  eJ  m 

s  t  u  £  tbnoo 

The  Signs  4~  and  — .  with  refpe&  to  thetOriami* 
ties  e  and  e3,  are  left  as  doubtful,  ’till  it  be! known! 
whether  e  be  Negative  or  Affirmative  £  *whyrh> 
thing  creates  fome  Difficulty,  fince  that  in  Equa¬ 
tions  that  have  feveral  Roots,  the  Homogenea  Com a 
parationis  (  as  they  term  them  J  are  oftentimes 
encreafed  by  the  minute  quantity  a ,  and  on  the 
contrary,  that  being  incteafed,  they  are  diminifhed. 
But  the  Sign  of  e  is  determin’d  from  the  Sign'of 
the  Quantity  b.  For  taking  away  the,  Aefvlvend 
from  the  Honiogeneal  form’d  of  a  \  the  Sign  of  s  e 
(and  confequently  of  the  prevailing  Parts  in  the 
Compolition  of  it )  will  always  be  contrary,. to  the 
Sign  of  the  difference  b.  Whence  twill  be  plain, 
whether  it  muft  be  4-  e>  or  ^  e ;  and  cbnfequent- 
ly  whether  a  be  taken  greater  or  lefs  than  the 
True  Hoot.  Now  the  quantity  e  is  as.  4  s 

Vis:-b  tf  when  b  and  -t -have  the  fame  ^ignp 


«Z±a  +  i  s  s  +  V  *  4-  b  t ;  which  perhaps  it 

may  be  worth  while  to  Illtiftrate  by  fortie  Exam¬ 
ples.  And  inftead  of  an  inftrument ,  let  this  Table 
ferve,  which  fhews  the  Genefis  of  the  leveral 
Powers  of  a  \  e,  and  if  need  be,  may  eafily  be 
continued  farther  ;  which  for  its  Uie  I  may  rightly 
call  a  General  Analytical  Speculum.  The  fore- 
mentioned  Powers  arifing  from  a  continual  Multi¬ 
plication  by  a  4-  e  (  ±=  X  )  come  out  ^us  with 
their  adjoined  Co-efficients  :  See  the  "table.  But 
now,  if  it  be  a  —  ez=z  %,  the  Table  is  compos’d 
of  the  fame  Members,  Only  the  odd  Powers  of  e , 
as  e,  e3,  e\  e 7  are  Negative,  and  the  even  Powers, 
as  e\  e\  e6,  AfSrmative.  Alfo  let  the  Suffim  of 
the  Co-efficients  of  the  fide  e,  be  s  5  the  Summ 
of  the  Co-efficients  of  the  Square  e  e  z=z  t,  the 
Summ  of  the  Co-efficient  of  e3  u ;  of  e4  r=w ; 
of  e%  j  of  ds  z^y,  8cc.  But  now,  fince  e  is 
fuppofed  only  a  fmall  Part  of  the  Root  that  is  to 
be  enquir’d,  all  the  Powers  of  e*  will  be  much 
lefs  than  the  correfpondent  Powers  of  a,  and  fo 
far  the  firft  Hypothefi's  ;  all  the  fuperior  ones  may 
be  rejected;  and  forming  a  new  Equation,  by 
fubftituting  a±  e=z%,  we  (hall  have  (  as  was 
faid  )  +  b  =  ±  s  e  E  te  e.  The  following  Ex¬ 
amples  will  make  this  more  clear. 

Example  I: 

Let  the  Equation  ^4-i3^2  4*  75  *°6oo, 

btt  propos’d.  For  the  firft  Kypotheds,  let  a  lo 
.and  fo  we  have  this  Equation, 


but  when  the  Sighs  ate  differeht;  e  is  Vi ss  4*  ^ 

;  ~  ^ 

—  4  s.  But  after  it  is  found  that  it  will  be  — ■  ef 
let  the  Powers  e,  e and  e5,  &c.  in  the  Affirmar 
tive  Members  of  the  Equation  be  made  Negative, 
and  in  the  Negative  be  made  Affirmative ;  that  is; 
let  them  be  written  with  the  contrary  Sign.  Oh 
the  other  hand,  ( if  it  be  -f  e  ( let  thofe  fore-men- 
tibn’d  Powers  )  be  made  Affirmative  in  thd  Affir¬ 
mative,  and  the  Negative  in  Negative  Members 
of  the  Equation. 

Now  we  have  in  this  Example  of  ours,  10450 
inftead. of.  the  Refolvend  10000,  of  b  r=  4~  45c>j 
whence  it’s  plain  that  a  is’  taken  greater  thari 
the  Truth,  and  confequently,  that  *tis  —  e.  Hence 
the  Equation  Comes  td  be,  10450  —  401 5  e  -f- 
597  e  e— \e3  -j-  e4=hioooo.  That  is,  450— -4015  e 
-j-  597  e  e  ==  o  ;  and  fo  450=4015  e  —  597  e  ef 

or  b—s  e—t  e  e,  whofe  Root  £^=43—  Vi  *s—bti 

t 


3  /’■ 
or - -v  — 


- 5  that  is  in  the  pr^fent  cafe, 

it  4 tt  t 

2007 V 1 

e  - — - — ,  froth  whente  we  hdve 

597 

the  Root  fought,  9,  886,  vVliicH  is  near  the  Truth; 
But  then  fubftituting  this  for  a  fecond  Siippofiti* 
bn,  there  ComeS  a  -\-  e  z=z  ffioft  accurately  9, 
8862603936495  .i.ii  fbarce  exceeding  the  Truth 

by  i  in  the  laft  Figure,  i>}%.  when  V  i  s  s  -f  b  i 


ROO 


R  O  O 


—7  x=<f.  And  this  (if  need  be)  m&y  be  yet  much 
farther  verified,  by  fubftra&ing  ( if  it  be  +  e ) 

T  ue1  -f  i<?4  -  — 

the  quantity - —  from  the  Root  before 

Vissft* 

*  ~f"  *.  *  t  '  f  -  I  . 

i  ueJ  —  r  e4 

found  ;  or  ( if  it  be  ■£-  e)  by  adding  — — - 

a  — 

to  that  Root.  Which  Compendium  is  lo  much 
the  more  Valuable,  in  that  fometimes  from  the 
firft  Suppolition  alone,  but  always  from  the  (e- 
cond,  a  Man  may  continue  the  Calculus  (  keep¬ 
ing  the  fame  Co-efficients )  as  far  as  he  pleafes. 
It  may  be  noted,  that  the  fore- mentioned  Equati- 
oh,  has  alfo  a  Negative  Root,  viz,,  1 0,26  .... 
which  any  one  -that  has  a  Mind,  may  determine 
more  accurately  ' 


JK'V  00 


zi.\; 
*  *  - 
!  ‘17 


Example  III. 


nr.vit 


;  ■.  •  .0 

•jfii  no  bar. 


{it .  iT> £ *1  •  t. 


.  ■  “<4-  ...  . 

+  3?  1=  a*  +  3  4*  e  +  3  a  e*  -f- 


.•tuili  xr.;vJ  / . 

le  II. 


1  iurthuit 

let  us  take  the  Equation  80  ^  4. 
4S3M  +  500c,  o.  which 
ufes  Cap.  6z  of  his  Algebra,  in  the  Refolution^of 
a  very  difficult  Arithmetical  Problem,  where  bv 
Viet  a  s  Method  he  has  obtain'd  the  Root  moft  *?' 
curately  -  and  Mr .Bjphfon  brings  it  alfo  as  an  Eau 
ample  of  his  Method,  Page  z5,  a*.  Kow^ 
quation  is;  of  the  Form,  which  may  have  feveral 
Affirmative  Roots,  and  (which  increases  the  Dif- 

0“  he  “  V“y  great  “ 

■;*<  f  f :  1  *y]  '  ^  V  Hr)  t_/  J  .  -  i 

may  ke  the  ^fier  manag’d,  let  it  bc- 
divided,  and  according  to  the  known  Rules  of 

8  %> 


f  r 


A 


1  f  where  quantity  *  is  rf  of  *  in  rhe  Equari- 
on  propofed  j  and  for  the  firft  Suppofirion,  let  « 

c  r  i  '  ,  -1*  Tken  +*-Se-2e'  + 

Suppofe  *  —  i?^  +  54*  =  350,  and  let  a=  5  =  ®  j  that  is,  i|:=  5  *  -f  2  .  »,ence  . 

10.  Then  according  to  the  Prescript  of  the  Rule,  _ . _ _  »  . 

y/«  -j-ft-T-iS  _  V'  37  -  5,  and  fo  * s 


—  zrzd  a2  ■—  id  a  e  ~  d  a* 
-f-  c  z  sz  c  a  +  c  e 


i  >. 


b  s  t 

That  is,  -j-  1000  +  300  e  +  30  c*  -j.  e* 
~  1 700  —  340  e  -a-  1 7  <?* 

+  54°  +  54  *■ 

—  350 


t  . ;  4 :  ;  * 

1. 17 ;  Whence  ’tis  manifeft  that  ii,  7  is  near 
the  true  Root  of  the  Equation  propofed.  Now 
Secondly,  let  us  fuppofe  *  =  1  a,  7(  an(j  thcn  ac. 

there  arifcs'16  Dlre<aions  of  the  Table  of  Powers 

b  s  ?  tt 

-  26014,4(541— 8193,  $32  e— .967,74^* — jo,  8  *»— e* 

+  163870,6404.38709,(50^4-3048  e*  +  g0 

‘  ‘  |  —322*57,42  —  50749,  2  e  —  ippg 

yrj  ~\i°  14  +  *3**  +ff’=o.  Now,  +*89699,9  +14037  e 

fince  we  have  —  510,  it  ii  plain,  that  *  is  affix-  —  5000, 
ffiedlefs  than  the  Truth,  and  confcquently  that  ----- 

*  iS  Affil'ml[iVC-  And  fr0m  (the  Equation;  That  is,  +  19S, dJ5?  -  5*9<  *  ? 

,  •  ,  ,  - - -  +  19,le’-e<  =  o;  And  fo  -  298, 6s,9’=  _ 

$10=  ,4e  +  J3e,  comes  519«,  me  +  Si,  1 6e,,  whole  Root  V  (accor, 

* 


A  .  1. 


4/6679  —  7 


13 


.  Whence 3;  =  15,  7  which 

r/  (j/i 


ding  to  the  Rule  ;  =i  ,  comes  to 


2648,  066  —  4/  6987686,  106022 


vilr? 


is  too  much,  bccaufe  of  a  taken  wide ;  therefore 

Secondly,  let  <*£=15,  and  by  the  like  way  of  I  '  82,  26 

Reaffirming  c  A  »  - -  »°5^44o8o33i  . . . .  =  e  lefs  than  the  Truth.  But 

Kealonmg,  we  fliall  find  e  t=  T  s  —  a.  u  _  th  |  that  it  may  be  correded,  ’tis  to  be  confider’d  that 

~  '1 - I  ,0026201 . 

I09i  -  y  1 17 10^  U7i77^77,  or  is>  0000°099, 

^  - - »  and  confequently  r  r=  I  ,  r 

18  and  confequently  e  corredled,  is  =  05^4470448. 

,4.  9540(8.  If  the  Operation  were  to  be  renear  f  e  you  defiri  y?c.  more  figures  of  the  Root, 
.  ed4  the  Third  time,  the  L/t  wdl  Snd  IZ  Z  be  made  . 

maoleto  the  Truth  as  far  as  the  25th  Figure-  ~  °’  43t°5«o24i3  .  .  and 

but  he  that  is  contented  with  fewer,  by  writing  .  - 7 - 

tb±  tc'  inlicad  of  tb,  or  fubdradling  or  adding  ‘  J~v  <  3  >-b  t—tue'+t  or  which  is  all  one; 


a.,.  o  - - , 

7„  +  rSt0  ^  R°0t  beforc  tou"d.  tvill J  2(48,  odd— 4/(987(85,  47496597577  * 
■fentlv  obrain  his  End.  t-  .  I  ~  "  - - — 


'Ll! 


V 

prefently  obtain  his  End  Note,  the  Equation!  62  Id 

propofed,  is  norexplicabfc  by  any  other  Root 

bccaufe  the  P^Jclvcnd  350,  is  greater  than  rh l  \*  °5644l79448o744°2  =  * ;  whence  a  +  c=z~ 
in  d  the  Root  is  moft  accurately  12,  75644179445 

Cube  of  or  - .  '  °744°*  •  •  •  as  Dr.  Wallis^  found  in  the  fore- 

3  3  j  mentioned  Place  j  where  it  may  be  obferv’d, 

that 


R  O  O 

that  the  repetition  of  the  Calculus  does  ever  tri¬ 
ple  the  true  Figures  in  the  aflumed  a,  which  the 

i  uc'-ie* 

firft  Corredion,  or - - — •,  does  quintuple ; 

—  b  t 

which  is  alfo  commodioufly  done  by  the  Loga¬ 
rithms  But  the  other  Corredion  after  the  firft, 
does  alfo  double  the  Number  of  Figures,  fo  that 
it  renders  the  ajj'umed  altogether  Seven-fold  ;  yet 
the  firft  Corredion  is  abundantly  fufficient  for  A- 
rithmetical  Ufes,  for  the  moft  part. 

But  as  to  what  is  faid  concerning  the  Number  of 
Places  rightly  taken  in  the  Root,  I  would  have  itun- 
derftood  fo,  that  when  4  is  but  I  part  diftant  from 
the  true  Root,  then  the  firft  Figure  is  rightly  affu- 
med  ;  if  it  be  within  part,  then  the  two  firlt 
Figures  are  rightly  affumed  ;  if  within  t~— ,  and 
then  the  three  firft  are  fo;  which  confequently 
manag’d  according  to  our  Rule,  do  prefently  be¬ 
come  nine  Figures. 

It  remains  now  that  1  add  fomething  concern- 

s 

ing  our  Rational  Formula,  viz.  0  —  ■  ~ — — 

s  s  f^tb 

which  feems  expeditious  enough,  and  is  not  much 
inferior  to  the  former,  fince  it  will  triple  the  given 
Number  of  Places.  Now  having  formed  an  E- 
quation  from  afrez=z%,  as  befose,  it  will  pre¬ 
fently  appear,  whether  a  be  taken  greater  or  lefs 
than  the  Truth  ;  fince  j  e  ought  always  to  have 
a  Sign  contrary  to  the  Sign  of  the  Difference  of 
the  Refolvend,  and  its  Hcmogcneal  produced  from  a. 
Then  fuppofing  b  -\-  s  e  a  —  t  e  o ,  the 
Divifor  is  s  s  —  tb,  as  often  as  t  and  b  have  the 
fame  Signs;  but  it  is  s  s  b  t,  when  they  have 
different  ones.  But  it  feems  moft  commodious  for 

b 

Pradice,  to  write  the  Theorem  thus,  e  =  — 
tb 

-J-  _  fince  this  way  the  thing  is  done  by  oneMul- 

s 

tiplication  and  two  Divifions,  which  otherwife 
would  require  three  Multiplications,  and  one  Di- 

vifion. 

Let  us  take  now  one  Example  of  this  Method, 
from  the  Root  (  of  the  fore-mention’d  Equation  ) 
12,  7  .  .  .  where 

298,  6559  —  m6,  m  e  f  Si,  1 6ee-f-  29, 

+  b  5  +  *  +  * 

b  tb 

z?  —  e<  =  o,  and  fo; - =  e  ;  that  is,  let 

s  s 

tb 

it  be  as  s  to  t,  fo  b  to  =  5296,  ,32')  2,9 8, 

s 

6559  into  82,  26  (4,  «3»7S  ••  •  wherefore  the 
t  b 

Divifor  is  - - -  529L  493^5 . )  298, 

s 

<^559  (  O,  056441  .....  =  *,  that  is,  to  five  true 
Figures,  added  to  the  Root  that  was  taken.  But 
this  Formula  cannot  be  correded,  as  the  foregoing 
Irrational  one  was ;  and  fo  if  more  Figures  of  the 


ROT 

Root  are  defired,  ’tis  the  beft  to  make  a  new  Sup- 
pofition,  and  repeat  the  Calculus  again  :  And  then 
a  new  Quotient  tripling  the  known  Figures  of  the 
Root,  will  abundantly  fatisfie  even  the  moft  Scru¬ 
pulous. 

ROOTS  cf  Plants  arc,  either 

1.  Fibrous,  which  fend  out  only  fmall  Strings 
from  the  Bottom  of  the  Plant,  diftinct  from, 
each  other. 

2.  More  Thick,  or  Grofs,  which  have  a  Body  thick 
and  grofs,  either  branched  out  into  Subdivi* 
fions  or  Arms-;  or  elle  fending  out  Fibres 
from  it  ail  along. 

Thefe  laft  are  either 

Carnous,  which  are  either 
1.  Broad  and  Swelling. 

.2.  Long  and  Slender,  which  commonly  are 
more  hard  and  woody. 

The  Broad  and  Swelling  are 

1.  Bulbous,  which  confift  but  of  one  Globe  of 
Head,  and  fend  out  Fibres  from  the 
Bottom,  and  are  either 

C  Squammofe,  or  Scaly>  as  Lilies  or  Mar * 
)  tagon. 

>  Coated,  which  are  involved  in  S  fas  or  Coats, 
as  Cepa,  Hyacinthus ,  Allium ,  &c. 

2.  Tuberous,  which  are  of  a  carnous,  lolid,  and 
like- continued  Conliftence;  and  thefe  ei¬ 
ther 

/-I.  Simple,  with  but  one  Globe  or  Head* 
\  as  Rapa,  Crocus,  &c. 

L 


I 


1. 


2. 


Manyfold ,  as  Afphcdelus,  Paonia,  &c. 

•  • 

^Long  Roots  are  either 

Sarmentous  (i.  e  )  Twiggy  or  Branching* 
which  (hoot  or  creep  out  tranfverfe,  or 
in  breadth :  Of  thefe  fome  are  Geniculatce , 
Knotty,  or  Joynty ,  as  Couch -Grafs,  Mints-, 

(8cc. 

Cauliformes  (i.  e. )  Stemmy  or  Stalky,  which 
(hoot  down  deep  diredly ;  though  often 
fhooting  out  Fibres  and  Strings  from  the 
great  Stem  ;  which  alfo  it  felf  is  fome- 
times  divided  or  branching. 

ROTATION,  is  a  Term  commonly  ufed  in 
Geometry  for  the  Circumvolution,  or  Motion  of 
any  Surface  round  a  fixt  and  immoveable  Line, 
which  is  called  the  Axis  of  its  Rotation.  How 
Solids  which  are  thus,  by  the  Rotation  of  a  Plane 
round  an  Axis  generated,  may  be  Meafured  of 
Cubed:  The  Ingenious  Mr.  Abr*  de  Mohre  (hews 
very  expeditioufly  in  his  Specimens  of  the  Ufe  of 
the  Do&rine  of  Fluxions,  Printed  in  Phil.  Tranf. 
N.  and  in  Vol.  2.  of  the  Mifcellanea  Curiofa ,  Pag* 
13 1  thus:  For  the  Fluxions  of  fuch  Solids  take 
the  Product  of  the  Fluxion  of  the  Abfcilfa  multi¬ 
plied  by  the  Circular  Bafe :  and  he  gives  this  In- 
ftance :  Suppofe  the  Ratio  of  a  Square  to  the  Cir*» 

n 

cle  inferibed  be  as  —  :  the  Equation, exprelTing  the 

1  Nature 


9 


R  U  D 


RUL 


Nature  or  Property  of  any  Circle,  v\hofe  Diame- 

♦  • 

4  dxx — xxx 

tre  is  d  •  is  yyz=4x—x  x.  Theref. - - - 

n  j 

is  the  Fluxion  of  a  Portion  of  the  Sphere ;  and 
conlequently  the  Portion  it  1  elf  4  7  d  x  x — 7  x  x  x, 

4  d  x  x  —  A'J 

And  the  Circumfcribed  Cylinder  is - * — - 


the  Keel  an  Angle  of  nearly  55  Degrees.  And  in 
order  that  this  may  be  precifely  done,  he  advifes 
to  put  a  Cleat  on  the  Sweep  in  the  Gun-Room, 
and  to  difpofe  it  l’o,  that  the  Arch  contain’d  be¬ 
tween  the  Keel  and  Cleat  may  be  of  this  Num¬ 
ber  of  Degrees  ;  and  that  the  Tiller  of  the  Rud¬ 
der  ought  to  be  fome-how  fttopt,  fo  that  it  cannot 
go  beyond  this  Mark  ;  for  if  it  pafles  it,  it  will  do 
more  hurt  than  good. 


n 

Therefore  the  Portion  of  the  Sphere  is  to  the  Cir¬ 
cumfcribed  Cylinder,  as  7  d  —  -l  x  to  d  —  a*. 

ROTHERNAILS,  or  Rudder-Nails,  are  fuch  as 
have  a  very  full  Head  j  and  are  ufed  to  fafien  the 
Rudder-Irons  in  Ships. 

ROUNDNESS,  The  round  Globular  or  Sphe¬ 
rical  Form,  which  Pebbles,  Fruits,  Berries,  &c. 
are  adorned  with  •  and  which  Drops  of  Water  or 
Quick-filver,  Bubbles  of  Air  under  Water  or 
fome  fuch  Liquor,  melted  Oil,  &c.  do  generally 
put  on,  feems  to  arife  from  the  Incongruity  of 
their  Particles,  with  thofe  of  the  ambient  Fluid ; 
which  prevents  them  from  coalefcing  together,  and 
by  preding  upon  them,  and  environing  them  all 
round  equally,  turns  them  into  a  round  Form. 
This  feems  plain,  as  Dr  Hoolg  hath  long  ago  well 
obferved  from  the  way  of  making  fmall  round 
Shrt  of  feveral  Sizes,  without  calling  the  Lead 
into  any  Molds,  from  Drops  of  Rain  being  for¬ 
med  in  their  falling  into  round  Hail-ftones  j  and 
from  a  Drop  of  Water  falling  upon  fmall  Sand,  or 
Dull,  which  will  lira  it  produce  an  Artificial  round 
Stone:  And  from  the  fmall  round  red-hot  Balls 
(  eafily  feen  with  a  Microfcope  )  which  are  formed 
by  the  Collifion  and  Fufion  of  the  Flint  and  Steel 
in  llriking  Fire,  and  perhaps  the  Principle  of  Gra¬ 
vitation,  if  principally  concerned  in  this  Matter. 

ROUNDS,  in  a  Garrifon,  is  a  Night-Watch 
commanded  by  an  Officer  that  goes  round  the 
Rampart  of  the  Garrifon,  in  order  to  lillen  if  any 
thing  be  llirring  without  the  Works,  to  fee  that 
the  Sentries  are  watchful,  and  upon  Duty,  and 
that  all  things  be  in  good  Order.  In  ftridt  Gar- 
rifons,  the  Rounds  go  every  quarter  of  an  Hour, 
that  the  Rampart  may  be  Hill  furnilhed.  The 
Centries  ought  to  challenge  at  a  Dillance ;  and  to 
rell  their  Arms  as  the  Rounds  pals,  and  to  let  no 
one  come  near  them.  When  the  Round  is  near  the 
Corps  de garde,  the  Centry  calls  aloud,  Who  ccmcs 
there  ?  And  when  the  Anfwer  is  The  Round,  he  fays, 
Stand ;  and  then  sails  for  the  Corporal  of  the 
Guard,  who  draws  his  Sword,  and  calls  alfo,  PPho 
comes  there  ?  And  when  ’us  anfwercd  The  Rounds  * 
he  that  hath  the  Word  mull  advance,  and  deliver 
the  Word  to  the  Corporal  who  receives  it  with  his 
Sword  pointed  at  the  Giver’s  Brcall. 

ROUT,  in  the  Law-fenfe,  is  an  Alfembly  of1 
three  or  more  Perfons,  who  are  going  forcibly  to 
commit  an  unlawful  Adi,  though  they  do  it  not  : 
For  if  it  be  done  ’tis  a  Riot. 

RUDDER  of  a  Ship:  The  French  Author  of 
a  late  Book  about  the  handling  or  working  of 
Ships  at  Sea,  in  Chapt,  7.  Propofes  to  demon- 
flrate  what  the  Angle  is,  which  the  Rudder  of  a 
Ship  ought  to  make  with  her  Keel,  in  order  to  ’ 
Stay  or  Bear  up,  the  foonell  that  is  poifiblc  :  And 
he  faith  the  Tiller  of  a  Rudder  ought  to  make  with  . 


BJJLfi-S  tiding.  Of  this  ufeful  and  ready  In- 
llrument  there  are  feveral  Sorts  made ;  as  one  by 
Patridge,  another  by  Everard,  a  third  by  Hunt : 
The  Ground  and  Reafon  of  all  which  is  one  and 
the  fame  3  as  may  be  feen  in  the  feveral  Treatifes 
written  by  the  Authors  above-named ;  to  explain 
and  ffiew  the  Ufe  of  their  feveral  Rules.  I  ffiall 
give  you  here  in  ffiort  the  feveral  Ufes  and  Ad¬ 
vantages  of  all  of  them. 

Seth  Patridge  calls  his  the  Double  Scale  of  Pro¬ 
portion  ;  becaufe  the  Scales  or  Lines  upon  it  are  all 
Double  ;  which  are  the  Lines  ufually  call’d  the^r- 
tificial  Lines,  of  Numbers,  Sines,  and  Tangents ; 
whofe  Invention  and  Ufe  is  owing  to  Mr.  Gunter  : 
Thefe  you  will  find  deferibed,  and  their  Nature 
explained  in  this  Lexicon,  under  thefe  words.  On 
the  Sides  of  his  Double-Scale,  are  ufually  let  a 
Line  of  Inches  j  or  of  Foot  and  Inch-meafure  ; 
and  there  may  be  put  a  Gage-Line,  a  Meridian- 
Line,  and  a  Scale  of  Equal  Parts,  Lines  of  Chords, 
and  for  Board  or  Timber-Meafure,  according  as 
any  one  pleafes,  or  his  Cccafions  require. 

Eve:  a>d's  and  Hunt's  Sliding-Rules,  are  thicker 
and  fquarer,  fo  that  there  are  two  Sliding-Pieces, 
which  can  befitted  to  ether  Face  of  theRulej  on 
one  of  which  there  are  ufually  Two  Double  Lines 
of  Numbers,  made  to  Aide  againft  fuch  another 
Double  Line  placed  above  them  marked  o,  and  a 
Single  l  ine  of  Numbers  placed  below  mark’d  D. 
Thefe  in  Everard’ s»  which  I  ffiall  delcribe,  are 
marked  with  B  and  C,  and  on  the  Back  of  this 
Sliding-Piece,  is  a  Treble  Line  of  Numbers  mar¬ 
ked  E,  together  with  a  Line  of  Segments. 

The  other  Sliding-Piece  hath  on  one  Side  a 
Line  of  Artificial  Sines  and  Tangents,  to  Aide  a- 
gainft  two  luch  other  on  the  Sides  ;  and  on  the 
other  Side  is  another  luch  Line  of  Sines,  and  a 
Line  of  verfed  Sines.  Either  of  thefe  Sliders  are 
made  to  fit  in,  on  each  Face  of  the  Rule. 

On  one  Edge  or  Side  of  the  Rule,  are  ufually 
placed  the  Narural  Lines  of  Chords,  Sines,  Tan¬ 
gents  and  Secants,  for  Spherick  Projection,  with 
a  fmall  Scale  of  Equal  Parts ;  and  one  of  Lati¬ 
tudes,  Hours,  and  Inclination  of  Meridians  for  Di¬ 
alling  :  As  alfo  a  Line  of  Rumbs,  and  M.  L.  for 
Navigation  :  and  on  the  other  Side  or  Edge,  be- 
fides,  Inches  and  Foot-Meafure,  is  a  large  Scale 
of  Equal  Parts,  with  a  Meridian  Line  placed  by, 
to  graduate  Sea  Charts,  &c.  The  Ufes  of  all  which 
you  will  find  under  their  Names. 

The  firft  Thing  to  be  learned  on  the  Scale,  or 
Rule,  is  how  to  count  or  number,  in  the  feve¬ 
ral  Lines  of  Numbers ;  for  as  for  Sines,  Tan¬ 
gents,  &c.  there  all  is  eafie, 

1.  Know  then,  that  every  Line  of  Numbers  is 
a  Line  of  Geometrick  Proportion,  divided  firll  in¬ 
to  9  Unequal  Parts,  which  may  be  called  Primes ; 
thefe  are  marked  with  the  9  Digits,  i,Z,3,4,5,  &c- 
Each  of  thefe  Primes  is  fubdivided  into  ten  other 

Parts, 
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Parts,  called  Tenths ;  And  each  Tenth  is  either 
divided ,  or  fuppofed  to  be  fo,  into  i  o  other  Phrts 
which  may  be  called  Centefms,  or  Hundrerh- 
parts.  .  ;  - 

In  Everard’s  Rule,  the  Line  D  being  about  1 1 
Inches  long,  hath  each  Tenth  in  the  firft  Prime, 
divided  adtu-ally  into  io  Parts.  But  between  2 
and  4  each  Tenth  is  divided  into  but  five  Parts 3 
each  of  which  there  is  one  Fifth  of  an  Hundred, 
or  20.  Between  4  and  the  End  of  the  Line, 
every  Tenth  is  divided  only  into  Two  Parts,  fo 
that  each  Part  is  56,,  or  the  Half  of  an  Hun¬ 
dred.  You  may  imagine  or  luppofe  alfo  that 
each  Centefm  is  fubdivided  into  Ten  Parts  3  which 
therefore  will  be  Thoufandths ,  &c. 

The  Figures  i,  2,  3,  4, 5,  (Sic.  by  which  the 
Primes  are  diftinguilhed,  are  all  Arbitrary  Points  5 
and  may  each  of  them  reprefent  fo  many  en¬ 
tire  Units ,  Tens,  Hundreds,  Thoufands,  (3c.  or 
fo  many  Tenths,  Hundredths,  Thoufandths,  or 
Ten  Thoulandth  Parts  of  an  Unit. 

z.  Wherefore  in  Whole  Numbers,  if  I*  at  the 
beginning  of  the  Line  D  fignifie  an  Unit  •  Then 

2,  3,  4,  and  5,  (3c.  will  alfo  fignifie  or  ftand  for  fo 
many  Units  3  and  the  Tenths ,  and  Centefms ,  both 
be  accordingly  Decimal,  ot  Centefimal  Parts.  If 
1,  then  reprefent  Ten  Units,  then  the  Primes  2, 

3,  4,  (3c.  will  fignifie  20,  30,  or  40.  If  1,  ftand 
for  10,  or  100.  Accordingly,  the  other  Figures, 
will  be  100,  300,  400  3  or  2coo,  3000,  400 o,(3c. 

3.  In  Decimals,  If  10  in  the  Line  D  reprefent 
1,  then  each  Prime  reckoned  backwards  towards 
the  Left-hand,  will  be  (i)  one  Tenth  ;  and  in 
thofe  Primes  each  Tenth  will  be  .01,  and  in  thofe 
Tenths,  each  Centefm  will  be  ,001,  (3c.  Part  of 
an  Unit. 

To  explain  this  a  little  further,  draw  out  the 
Sliding-piece  B  :  Till  1,  at  the  beginning  of  B, 
fiand  exadlly  at  10,  at  the  End  of  the  Line  A, 
for  then  you  will  have  a  Line  of  Numbers,  4 
times  repeated  5  of  which  let  1,  at  the  beginning 
of  A,  ftand  for  1,  or  Unity.  Then  will  the  next  1, 
in  the  Middle  of  the  Line  A,  ftand  for  10,  and 
10  at  the  End  of  A,  or  beginning  of  B,  will  re¬ 
prefent  100,  fi)  in  the  Middle  of  B,  will  be 
3000;  and  10  at  its  End  will  ftand  for  10000. 

On  the  contrary,  if  you  fuppofe  10  at  the  End 
of  the  fourth  Radius  in  B,  to  reprefent  (1)  then 
each  Prime  in  that  Fourth  Radius,  will  be  .1 
(  one  Tenth, )  in  the  Third  Radius  ’twill  be  ,01  ; 
as  the  Second  .001,  and  in  the  Firjl,  .0001  Parts 
of  an  Unit. 

So  alfo  2,  in  the  Firft  Radius  will  be  .0002  ; 
In,the  Second  Radius  .002,  in  the  Third  .02,  and 
in  the  Fourth  .2  of  an  Unit. 

4.  All  which  being  well  underftood,  and  con- 
fidered  5  which  a  little  Practice  will  render  eafie  : 
’Twill  be  eafie  to  diftinguifh  that  Point  on  the 
Line,  where  any  Number  given,  Integer ,  or  Deci¬ 
mal  Part ,  is  reprelented.  Thus  you  will  find  that 
the  Point  ag ,  on  the  Line  D,reprefents  1895  Units ; 
and  the  Point  w  g,  reprefents  1715.  But  on  a  Line 
of  this  Length,  you  can’t  diftinguifh  any  Number, 
if  it  have  above  four  Places,  to  any  exaeftnefs : 
For  all  the  Figures  further  will  be  reprefented  at 
the  fame  Point:  Thus,  if  189562  were  requi¬ 
red,  you  can  have  on  the  Rule  only  1895. 

Vol.  II. 


All  Numbers  which  after  the  firft  Figure  have 
only  Cyphers,  are  reprefented  at  the  fame  Point  : 
As  20,  200,  looo,  (3c.  are  all  reprefented  by  2. 
If  a  Number  of  three  Places,  hath  a  Cypher  for 
the  Middle  Figure:  As  fuppofe  308  ;  you  muft 
count  3  on  the  Line  fat  the  third  Prime)  and  then 
counting  no  Tenths,  for  the  laft  Figure  8,  you 
muft  reckon  8  Centefms,  or  Hundredth-parts. 

If  two  Cyphers  are  in  the  Middle  of  a  Num¬ 
ber  of  4  Places ;  as  fuppofe  400  5  :  after  4,  you 
muft  neicher  go  on  to  account  Tenths,  nor  Hun¬ 
dreds,  but  for  the  laft  Figure  J»  you  muft  reckon 
fo  many  Thoufandth- parts. 

’  '  T  ...  '  f  .  •  1  Mr  *  1  •  •  <  * 

Of  the  Ufes  of  the  Sliding-Rule. 

»  {;jy>  :/■  :  ■’  2 1  ’  ?.  .  J 

1.  To  multiply  one  Numbtr  by  another  3  As,  [up* 
pofe  68  by  26. 

As  1.  2 6  :  :  68.  1768. 

Set  I,  on  the  Line  A,  againft  26,  on  B,  and 
then  againft  68  on  A,  you  will  find  the  Pro¬ 
duct  1768,  on  B. 

:  ),  -v;  rS:  ■  -r  '  "  ’  "r’  * 

You  may  begin  with  either  Fadlof,  as  a  Mul- 
tiplicator  3  and  the  Product  will  have  as  many 
Places  as  are  in  both  Fadtors  3  except  the  two  firft 
Figures  exceed,  or  are  greater  than  the  leaft  Fa¬ 
ctor  ;  And  then  it  will  have  t me  iefs,  as  in  multi¬ 
plying  68  by  14, 

As  1.  14  : :  68.  952. 

Where  the  Produdi  952  hath  but  three  Plates  ; 
becaufe  the  Figures  1  and  4  in  14,  are  both  Iefs 
than  9  and  5  in  952. 

2.  To  multiply  Decimal  FraElions,  or  Aiixt 
Numbers  ; 

As  27.  8  and  .8. 

Make  the  Mixc  Number,  or  Whole  one  ( if 
fuch  there  be,  )  the  Multiplica  tor  ;  and  fetting  ic 
on  B,  againft  1:  in  A  :  Seek  the  Produdt  towards 
the  Left-hand  againft  .8  on  B  3  which  will  be 
22  in  A. 

3.  To  divide  one  Number  by  another  3  as  750 
by  25. 

In  Divifion,  As  2  5.  1  750.  30,  the  Quotient. 

Set  25  on  B,  againft  1  on  A  3  and  then  againft 
750,  on  B,  will  be  30,  the  Quotient  upon  A. 

N.  B.  Thefe  Examples  will  inftrudt  you,  that 
at  one  fetting  of  the  Rule,  you  do  both  Multiply 
and  Divide. 

As  luppofe  25  a  Multiplicator ;  fet  r,  on  B,  a- 
gainft  25,  on  A ;  and  then  againft  any  Multipli¬ 
cand  in  B,  you  have  the  Product  on  A. 

And  without  moving  the  Rule,  if  you  fuppofe 
25  to  be  a  Divifor  againft  any  Dividend  on  A, 
you  will  have  a  proper  Quotient  in  B. 

4.  Having ,  Two,  Three ,  Four ,  &c.  Numbers  gi+ 
ven ,  to  find  a  Third,  Fourth,  Fifth,  &c.  in  Geo - 
metrical  Proportion  to  them  :  Let  the  Numbers 
be  2,  and  4. 

Set  2  in  B,  againft  4  in  A,  and  then  you  will 
find  againft  4  in  B,  there  will  be  8  in  A  ;  a- 
gainft  8  in  B,  1 6  in  A  3  againft  1  6  in  B,  3  2  in 
A ,&c.  and  fo  you  may  go  on  either  forward  or 
backward,  as  far  as  you  pleafe. 

5  Z 
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5.  To  reduce  Vulgar  Fra  ft  ions  to  Decimals  : 

As,  fuppofe  -8-4*  f 

Set  84  in  B,  againft  63  in  A  ;  and  then  againft  1 
in  B,  you  will  have  .75,  the  Decimal  required. 
And ’tis  *75,  not  75  becaufe  ’tis  on  the  Left* 
hand  of  Unity,  or  1  in  A. 

uc  r  J  r  .  iijsl  3fl3  *30*1  ,2;bno'i  on  gfli: 

6.  To  reduce  .7625  rt  Decimal  Fra  ft  ion  to  the 

...  r  •  known  Parts  of  an  Integer.  * .  .  '  -  - 

Firft  let  the  Decimal  of  a  Pound  be  reduced  to 
Shillings,  Pence  or  Farthings. 


Set  1  in  the  Middle,  or  10  at  the  End  of  B,  a- 
gainft  2.0  ( the  Shillings’ in  a  Pound  )  in  A;  and 
then  againft  .7625  in  B,  you  will  have  15.  25 
dri  A :  That  is  1 5  r.  3  di 


"u 


If  you  would  have  reduced  it  to  Pence,  you 
muft  have  fet  1  in  B,  againft  240  (  the  Pence  in 
a  Pound  )  in  A,  you  -would  have  had  183,  the 
Pence  in  .762  5. 

If  you  would  have  the  Farthings,  fet  960  ( the 
Farthings  in  a  Pound  )  in  B,  againft.  1  in  Ar  and 
then  againft  the  Decimal  .7652  in  B,  you  have 
732,  the  Farthings  contained  in  it,  on  A. 

If  .7625  were  the  Decimal  of  an  Ale  Barrel, 
fet  32  (  the  Gallons  in  a  Barrel  of  Ale  )  in  B,  a- 
gainft  1  at  the  beginning  of  A  j.and  then  againft 
.7625  in  A,  will  be  24. 4.  the  Gallons  in  that  Fracti¬ 
on. 

■„  c  r*  ~  '  •  "  f  f  ■  *n  ...  •  1 1  j  .  ■  ?  *  • '  • 

7.  To  work  the  Pule  of  Three ,  or  Three  Numbers , 
being  given  to  find  a  Fourth  Proportion!,  either 
Dire&ly  or  Inverfely. 

*  7 

T  .  * 

1.  Dire  ft  ly . 

If  6  Quarters  of  Malt  make  18  Barrels  of  Beer, 
how  much  will  30  make  ? 

fcV-;v/  oj  ■;  .  ,  •  '  ■  ';r 

Set  6  on  B,  to  18  on  A,  and  then  againft  30  on 
B,  you  will  have  the  Fourth  Term,  9  on  A. 

2.  Inverfely. 

If  8  Men  can  do  a  Piece  of  Work  in  9  Days, 
in  how  many  Days  would  1 2  Men  difpatch  the 
fame  Work  ? 

Set  1  2  on  A,  to  8  on  B  ;  and  then  againft  9  on  A, 
will  be  6  on  B,  which  is  the  Fourth  Number 
fought. 

3.  If  the  Queftion  had  been  in  how  many  Days 
could  6  Men  have  done  the  fame  Work  ;  then 
ftwould  have  been,  as  6  on  B,  to  8  on  A  :  :  So  9 
upon  B,  to  12  upon  A. 

8.  Between  two  Numbers  given  to  find  a  mean  Geo - 
metrical  Proportional. 

Suppofe  50  and  72. 

Set  50  in  C,  againft  50  in  D  ;  and  then  againft 
72  in  C,  will  be  60  in  D,  the  mean  required  ; 
cr  fet  72  on  C,  againft  72  on  D  j  and  then  a- 
gainft  50  on  C,  will  be  60  on  D. 

9.  To  extra  ft  the  ffuare  Root  of  any  Number  un¬ 
der  iocoooo. 

Apply  the  Lines  C  and  D ;  fo  that  1  oat  the  End 
of  C  be  againft  1  in  D;  and  then  will  the  Square 


Root  of  any  Number  in  C,  be  found  by  InfpedH- 
on  againft  it  in  D. 

Only  obferve  when  the  Number  of.  Places  in 
the  given  Number  is  even,  i.  e.  when  the  Number 
confifts  of  2,  4,  6,  of  '8  Figures  (  being  Integers  ) 
you  mult  find  it  in  the  Second  Radius  of  the  Line 
C  ;  and  againft  it  you  have  the  Root  in  D  :  Thus 
againft  16  in  C,  you  wiH  find  4  in  D,  againft  81 
in  C,  9  in  D.  ;  ; 

Againft  2304  in  C  48  ift  D j  and  againft  784^96 
in  C,  you  will  have  ^8 86  in  D,  as  well  as  thofe 
Numbers  can  be  exprefled  on  the  Rule And  in 
this  Cafe  the  Root  will  always  confift  of  hal£  as 
many  Figures  as  the  Number  given. 

But  if  the  Integers  in  the  Number  given  are  odd, 
as  1,  3,  5,  or  7  ;  then  it  muft  be  fought  in  the  Firft 
Radius  on  C,  and  againft  it  in  D  will  be  the  Root 
fought.  So  bring  1  at  the  beginning  of  C,  to  1 
in  the  Middle  of  D ;  and  then  againft  576  in  C, 
Will  be  24  in  D,  and  againft  20736  in  C,  will  be 
its  Square  Root  144  in  D. 


lo.  To  extra  ft  the  Cube-Root  of  any  Number  un¬ 
der  1000000000. 

Sr  n  ■  •  ? 

'MG.:  *  •  .  •  C..  \  •  rv  vr  f  .* 

Apply  the  Triple  Line  of  Numbers,  E  againft 
D,  as  C  was  in  the  Square  Root ;  and  then  a- 
gainft  any  Numbers  in  E,  are  the  correlponding 
Cube-Roots  in  D. 

.  iNlft  •}  V  fj  W  J?  '  TO  l  -  ; 

N.  B.  When  the  Number  confifts  of  1,  4,  or  7 
Places,  you  muft  find  it  in  the  Firft  Radius  in  E. 

1  J  •  '  .  \  *»  A  .  i  *  f !  r'  ■  ''lift  r 

But  when  it  hath  2,  5,  or  8  Places,  it  muft  be 
found  in  the  Second  Radius  of  E. 

As  if  it  have  3,  6,  or  9  Integers,  it  muft  be 
found  in  the  Third  Radius. 

1  f.  Either  the  Diameter  or  Cicumferencc  of  a 
Circle  being  given  to  find  the  other. 

\  t(  ,  1  ■'  J  l  ; 

When  the  Diameter  is  1  Inch,  Yard,  Foot,  &c. 
the  Circumference  is  3.1 4 1 5  of  fuch  Inches,  Yards, 
Feet, 

Wherefore  as  1,  to  3.  141 5 : :  So  is  the  Dia¬ 
meter  of  any  Circle  to  its  Circumference. 

Set  therefore  1,  on  A,  to  3.  1415  oa  B;  and  then 
againft  any  Diameter  in  A,  you  have  the  cor- 
refponding  Circumference  in  B,  and  vice  versa. 

12.  Having  the  Diameter  to  find  the  Area  of  a 
Ci)  cle. 

Set  1  on  D,  to  .78  J4  on  C  ;  and  then  againft  the 
Diameter  in  Inches  on  D.  (  Suppofe  io,) 
you  will  have  the  Area  in  Square  Inches,  ( vi%. 
in  this  Cafe  314.  15. )  on  C;  and  fo  againft 
any  Diameter  in  D,  you  will  have  a  correfpon- 
ding  Area  in  C. 

1 3*  To  Three  Numbers  given  to  find  a  Fourth  in 
Triplicate  Proportion . 

If  a  Bullet  whofe  Diameter  is  4  Inches,  weigh 
9  lb.  What  will  one  of  the  fame  Matter  weigh, 
whofe  Diameter  is  8  ? 

Set  4  in  A  againft  8  in  B ;  and  then  againft  9  in 
A  you  have  18  in  B,  againft  18  in  A  36  in  B  ; 

and 
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and  agafnft  36  in  A  72  in  B  ;  which  Third 
Number  in  continual  Proportion  from  i8>  is 
the  Number  fought,  (hewing  the  Weight  of 
fuch  a  Bullet  to  be  71  lb. 


Simple  Intereft. 


f  * 


14.  Given  Principal,  Time,  and  I{ate,  required 
the  Amount.  v  -  - 

*  %  rj  *  4  f  Of 

*  7  S'-  b  ?,ri  U>.  . •  •- » f  y  ■ ,  jtil  .*C  .  .  . 

What  doth  1 5  /.  5  amount  to  in  1 2  Years  Time 
at  6  per  Centum  ?  -  hr  •  — 


have  112/.  36.  the  Amount  in  Two  Years  j 
and  againft  n  2.  36  onB,  will  be  nj*/..,ioi6 
on  A,  the  Amount  in  Three  Years ;  and.  againft: 
1 1 9.  1016  in  B,  will  be  126.  247*  the  Amount 
in  4  Years.  And  laftly,  againft  1 26. 247  in  B, 
you  will haye  13 822  on  A,  which  is  the 
whole  Amount  at  the  hive  Years  End.  ^ 

And  from  it  ’twill  be  ealie  to  anfwer  this  Que- 


(lion. 


OC  ^ 
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17.  What  is  a  Sumni  worth  now  in  I{cady  Money , 
which  is  due  at  any  Time  to  come,  and  at  any 
Hate  of  intereft  ? 


Set  1  in  A  to  6  in  B ;  and  then  againft  12  in  A, 
you  haVe  72  in  B;  which  becaule  it  was  .06, 
will  be  .72  the  Intereft  of  one  Pound  for  12 
Years  at  6  per  Cent.  Then  let  .7 2  iri  B,  againft 
1  in  A;  and  you  will  have  againft  15*  5  in  A, 
2.6.  66 :  the  Amount  In  B.  And  fo.  from  any 
Three  of  thefe  given,  you  may  find  the  Fourth. 

.  '  »  .  •  /;  ,  ' 1  O ,  •  '/  A 

i$.  Given  an  Annuity,  Time,  and  fyite  ;  to  find 
the  Amount. 

„  .  >  -■  -  .  *  ^  :  -  • .  ,•  ‘  4  •• 

What  is  the  Amount  of  an  Annuity  of  62 
Pounds  per  Annum ,  at  6  per  Cent,  at  4  Years  End  ? 

r->  *4  f.  -  .  - 

t.  Set  1  on  B  to  6  on  A  ;  and  then  againft  62  in 
B  will  be  3.  72,  the  Intereft  of  62  l.  for  one 
Year. 

2.  Set  1  on  B  to  3.  72  in  A  ;  and  theh  againft  2 
'  in  B  ('vi%.  half  the  Time  given  )  will  be  7.  44, 

the  Intereft  of  the  Annuity  for  half  the  Time 

in  A; 

ip  «/*•  1  .  ■  j  .  «  ■ 

.  4*.  •  *  t  ■  .  ?  r 

3.  Set  1  bn  B  to  7. 44  in  A  ;  and  then  againft  3 
in  B  ( then  all  the  given  Years  but  one  )  to  22. 
32  the  Intereft  of  the  Annuity  in  A. 

To  which  adding  248,  ( the  Summ  of  the  4  An¬ 
nual  Payments)  the  Summ  will  be  270.  32. 
The  Whole  Amount. 

•  v  .  '  1 

Compound  Interejl. 

In  Compound  Intereft  the  Refpe&ive  amounts 
-  for  each  Refpe&ive  Year,  are  fo  many  Geometrick 
Mean  Proportional  Numbers. 

For  as  100  /.  at  the  End  of  the  Firft  Year  is 
1 06  /.  at  6  per  Cent,  and  that  is  now  become  a 
Principal  ;  and  at  the  Second  Years  End  will  4- 
mountto  1 12  /.  36.  and  this  being  made  a  Prin¬ 
cipal  will  at  the  Third  Years  End  amount  to  1 1 9  /. 
1016;  and  thefe  4  Numbers  100.  106.  112.  36, 
and  119-  1 01 6,  are  in  Geometrick  Proportion 
Continued. 

Wherefore  ’tis  eafie  by  the  Rule  to  folve  this 
Problem. 

16.  Of  any  Summ  of  Money  to  find  the  Amount 
in  any  Time,  and  at  any  Hate  of  Compound 
Interejl. 

As  fuppofe  t  fie  Amount  of  1  ®o /.  for  5  Years 
at  6  per  Cent.  C  ompound  Intereft. 

Set  i©o  on  B  againft  106,  for  108,  (fic.  according 
to  the  Firft  Years  Amount  at  any  Rate  of  In 
tereft)  and  then  againft  106  on  B,  you  wil 
Vo).  II. 
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As  what  is  the  prefen  t  Value  pf  ? 3 3  A  822  due 
Five  Years  hence,  at  6  per  Cent .  Compound  In¬ 
tereft  P 

.  % 
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For  you  need  only  reverfe  the  .  former  Practice  ; 
Set  therefore  ic6  on  A  againft  100  on  B  ;  and 
then  againft  133  /.  8,22 .  on  A,  you  will  hav« 
J26..247  on  B;  which  is  the  Worth  of  133. 
822  at  the  End  of,  the  Firft  Year  :  Then  againft 
that  on  A,  ^ou  will  have  119.  10 16  on  B,  for 
the  prefent  Worth  at  the  End  of  the  Second 
Year  ;  and  againft  1 19.  1016  on  A,  you  will 
have  1 1 2.  36  on  B,  for  the  Third  Year;  and 
againft  that  Number  on  A,  you  will  have  106 
on  B  for  the  Fourth  Year;  and  at  laft  againft; 
to 6  on  A,  you  will  have.  100  /.  on  B;  which  is 
the  prefent  Worth  of  133  /..822  due  Five  YCarS 
hence  at  Compound  Intereft  of  6  per  Cent. 

1 8.  What  are  the  Arrears  due  on  an  Annuity  or 
Hfnt  of  9  /.  per  Annum,  and  for  born  12  Tears, 
at  the  Hpte  of  6  per  Cent.  Compound  Interejl  ? 

f  '  *  -  *■  •  V’-  i  >  *  <\  y 

Set  6  in  A  to  100  in  B  ;  and  then  againft  9  in  A 
will  be  1 50  in  B  ;  which  is  a  Principal  whofe 
Intereft  is  9  /.  Then  work  as  in  Problem  1 6  a- 
bove,  to  find  the  Amount  of  15:0  /.  in  Twelve 
Years,  which  will  be  301  /.  828  ;  from  which 
you  muft  dedud:  150/.  ( the  Principal  firft 
found)  and  the  Remainder  15 1.  828  anfwers 
the  Queftion,  and  is  the  Summ  of  the  Arrears 
fought. 

f  V  \  .  ...  .  y 

;  • 

1 9.  What  is  the  Hpady  Money  worth  of  a  Hent  or 
Annuity  of  9  /.  per  Annum  to  continue  for 
Twelve  Tears  only  -  allowing  the  Buyer  to  have 
6  per  Cent,  for  his  Money,  Compound  In - 
terefl  P 

By  the  laft  Queftion  the  Arrears  of  a  Rent  of 
9  /.  per  Ann.  and  forborn  for  Twelve  Years  were 
1 5 1  /.  8  28. 

And  the  prefent  Worth  of  1  >  1  /.  828.  (  by 
Queft.  17.  )  due  at  the  End  of  Twelve  Years,  is 
75  /.  443.  Wherefore  fo  much  may  be  given  for 
an  Annuity  of  9  l.  per  Ann.  to  continue  for  Twelve 
Years. 

N.  B.  If  the  Annuity  is  not  to  commence  till 
after  a  certain  Number  of  Years  ;  as  (uppofe  6 
are  expired  :  Then  you  muft  add  that  Term  to 
the  Twelve  Years,  which  makes  it  18.  Thenfeek 
what  the  Arrears  of  151/.  828  being  forborn 
Eighteen  Years  are  now  worth  in  Ready  Money* 
which  (  by  Queft.  18.  )  you  will  find  53  /,  185, 
which  is  the  Anfwer ;  So  that  a  Yearly  Rent  of  9  U 
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to  begin  Six  Years  hence,  and  to  continue  Twelve 
Years,  is  in  Ready  Money  worth  but  53  ,/.  185  ; 
Whereas'  if  it  were  to  commence  immediately, 
Were  worth  73  /.  .443. 

(■:  f  ^  i- 

* r  >  :  Pur  chafing  of  Annuity, 
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What  Annuity,  to  continue  TwelvcYears  will 
300  /.  buy 3  allowing  the  Buyer  6  per  Centum, 
Compound  Intcrejl  for  his  Purchafe  Money  ? 

•  V*»*  i'«.  V'.\'Y  •  •  '* •*'  -  ‘  *•*  '  1  1  •  T 

By  Queft.  t  9.  I  find  that  7  5  /.  443  will  purchafe 
$  /.  per  Ann.  for  Twelve  Years,  (  or  you  may  find 
the  Value  of  any  other  Annuity  in  Ready  Money  ) 
and  theh  fay  as  the  prefent  Worth  or  Value,  is  to 
the  Annuity  taken  : :  So  is  the  Summ  propoled 
to  the  Annuity  required. 

Set  therefore  75  /.  443  on  B  to  9  on  A ;  and  then 
againft  300  /.  on  B,  will  be  35  /.  776,  or  35  l. 

•  i  5  /•  6  d.  and  fuch  an  Annuity  to  continue 
Tvyelve  Years  to  come,  is  worth  now  in  Rea¬ 
dy  Money  306/. 

tdl  i'O  b  *  t  i  3  tied  1  .  •  ‘;f.  " 

II.  What  is  the  Value  of  a  pec-hold  Efate  of 
75  l.  per  Ann.  allowing  the  Buyer  6  per  Cent. 
for  his  Money ,  Compound  Interejl  ? 

-v">  i  r.v  ,  •  -  .  '  •  i  ••  •  - 

As  the  Annual  Intereft  of  1  /.  is  to  .1 1  : :  So 
<vin  the  Annual  Rent  be  to  the  Summ  required. 

Wherefore  againft  .06  on  B,  fet  1  on  A  3  and 
then  againft  78  on  B,  you  will  have  1300  on  A, 
the  Value  of  the  Eftate  required. 

•*  Vi  .i-  ■  ■  ‘  '  •  v  ’  * 

In  Trigonometry . 

It  will  bfe  very  eafie  to  work  any  Cafes  or  Que¬ 
stions  by  this  Sliding-Rule,  in  either  Plain  or 
Spherick  Triangles  3  of  which  one  Inftance  in  each 
will  be  fufficient. 

Suppofe  the  common  Cafe  in  Plain  Sailing. 

' ' '  \  f  a  j  .  •■'**  v  1.:  :  v ;  1  :  y 

22.  Where  Courfe  and  Diftance  are  given  3  and 
Difference  of  Latitude  and  Departure  are  re¬ 
quired.  ( See  Plain-Sailing  in  Vol.  I.) 

The  Canon  is,  As  Rad.  to  Diftance  run  in 
Miles : :  So  Co-Sine  of  the  Courfe  io  Difference 


of  l  atitude  in  Miles  :*.:,Aiid  fo  Sine  of  the  Courfe 
to  Departure  in  Miles. 

'Bripg  then  90°  in  the.Line  of  Sines  againft  108 
(the  Diftance  run  )  itiA;  and  then  againft  $6° 
15'  (  the  Co-Sine  of  the  Courfe  )  in  the  fa  id  Line 
of  Sines,  you  will  have  90™  in  A,  the  Difference 
of  Latitude  in  Miles. 

, v  A.'./.  '  •  \  \  * 

If  you  would  have  the  Departure. .  .  A. 

Bring  as  before  90°  in  the  Line  of  Sine  againft 
108  in  A3  and  againft  33?  45'  ( th^Angle  of  the 
Courfe)  in  the  Sines  will  be  60  Miles  in  A,  the 
Departure  required. 

•  e  t 
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Suppofe  id'A.The  Suns Place  in  the.Ecliptick  to 
be  30®  of  Y,  and  his  greateft  Declination  to 
be  200  30',  I  require  his  prefent  Declination. 
,A  ni ,e  .?  :*  ‘  :  3v*.d  lliv/  .  ;  A ...  .. 

The  Canon  is.  As  Rad.  Sine  of  the  Sun’s  Lon¬ 
gitude  or  Diftance  from  Y  : :  So  Sine  of  grea¬ 
teft  Declination  to  Sine  of  the  prefent  De¬ 
clination. 

Set  therefore  90°  in  the  Sliding-Line  of  Sines  a- 
gainft  30“  in  the  fixt  one  ;  and  then  againft  23® 
30'  in  the  Sliding-Line,  you  will  find  11"  30' 
in  the  fixt  Line  of  Sines 3  which  is  the  Sun’s 
Declination  foughr. 

*J;Ti  .\  t.  .  «••••-  <  f  fJA'jv  c{ 

In  Dialling. 

23.  To  calculate  the  Horary  Di fiances  from  the 
Meridian ,  in  either  Horizontal  or  particular 
Dials . 

The  Canon  is,  As  Rad.  to  Tangent  of  1 50  (  One 
Tours  Equinoctial  Diftance  )  : :  So  is  the  Sine,  or 
|  Co-Sine,  of  the  Latitude,  fuppofe  51°  30'  of  the 
Place,  to  the  Tangent  of  the  Diftance  fought 
U®  51'. 

:  .  .  I*..*,.*-. 
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Set  90°  in  the  Sliding-Sine  to  1 5*  in  the  fixt  Tan¬ 
gent ;  and  then  againft  51’  30'  in  that  Sine, 
will  be  ii°  51'  in  the  Tangent. 

RUMBS  3  Here  is  a  Table  of  Rumbs  or  Points 
of  the  Compafs  3  fhewieg  how  many  Degrees  and 
Minutes  each  Point  contains. 
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RUMB-SW<?  ;  how  the  Scale  of  Rumbs  is 
tnadc,  you  Will  find  under  the  Word  Plain-Scale , 
in  Vol.  I. 

How  to  find  the  Rumb  between  two  Places  by 
Calculation,  and  Geometrically,  Mr.  Collins  fhews 
in  his  Navigation,  fag.  39.  Thus: 

As  the  Radius  :  Is  to  the  Co-f\ne  of  the  Middle 
Latitude :: 

^  So  is  the  Difference  of  Longitude  : 

To  the  whole  Departure  from  the  Meridian ,  in  the 
Courfe  between  the  two  Places  propofed 


So  is  the  Difference  of  Longitude:  To  the  Depar¬ 
ture  from  the  Meridian ,  in  the  Courfe  between  the 
two  Places :  t 

Thq  latter,  Proportion  of  this  Divifiou,  of  which 
we  make  no  ufe,  is : 

As  the  Difference  of  Latitude. : 

i>  to  the  aforefaid  Departure  from  the  Meri¬ 
dian ::  f  'i  *  .0  v*  1 

So  is  the  Radius  :  To  the  Tangent  of  the  Rtimb : ; 
An  Example  of  the  former  Proportion. 


And  in  the  Second  Proportion : 

As  the  Radius  :  Is  to  the  half  Summ  of  the  Co¬ 
fines  of  both  Latitudes  : : 

Or  rather  for  .Geometrical  Schemes. 

As  the  Diameter :  Is  to  the  Summ  of  the  Co-Jines 
of  both  Latitudes  :  : 


Let  the  Rumb  be  required  between  Cape  Tint- 
JlrCy  Latitude  43  Degrees,  Longitude  7  Degrees 
2-0  Minutes,  and  St.  Nicholas  lfey  Latitude  38  De¬ 
grees,  Longitude  352  Degrees,  the  Middle  Lati- 
nide  is  40  Degrees  30  Minutes,  the  Complement 
is  49  Degrees  30  Minutes,  and  the  Difference  of 
Longitude  is  15  Degrees  20  Minutes,  or  33  Cen- 
tefms. 


Out  of  the  letter  Equal  Parts,  prick  down  1 5  Deg. 
33  Centefms  from  C  to  L,  and  deferibe  the  Arch 
B  D  with  60  Degrees  of  the  Chords,  and  make 
it  equal  to  49  Degrees  30  Minutes,  and  draw  C  D 
continued  further  to  A,  from  L  take  the  neareft 
Di fiance  to  A  C,  which  is  equal  to  L  M,  and 
make  it  one  Leg  of  a  Right-angled  Triangle  : 
Make  the  other  Leg  the  Difference  of  Latitude  5 
Degrees,  which  prick  from  the  Equal  Parts  from 
L  to  F,  then  the  Extent  M  F  meafured  on  the 
faid  Parts,  fheweth  the  Diftance  to  be  13  Degrees 
39  Centefms,  which  allowing  20  Leagues  to  a 
Degree,  is  almoft  268  Leagues  ;  with  the  Radi¬ 
us  C  B  fetting  one  Foot  at  M,  crofs  the  Rumb 
Triangle  at  G  and  H,  which  Extent  jueafured  on 


the  greater  Chord  is  almoft  22  Degrees,  the  Com¬ 
plement  whereof  is  68  Degrees,  and  fo  much  is 
the  Rumb  from  the  Meridian  between  thefe  two 
Places,  which  is  6  Points  and  about  30  Minutes 
more,  wherefore  St.  Michaels  I/te  bears  from  Cape 
Finijlrc  Weft-South- Weft,  half  a  Degree  more 
Weftwardly. 

If  the  two  Places  had  been  both  in  the  Latitude 
of 40  Degrees  30  Minutes,  having  the  fame  Diffe¬ 
rence  of  Longitude,  to  wit,  15  Degrees  20  Mi¬ 
nutes,  then  had  the  Extent  L  M  been  their  Di¬ 
ftance,  to  wit,  11  Degrees  68  Centefms,  at  20 
Leagues  to  a  Degree,  is  233  Leagues  and  a  half, 
and  thus  we  fupply  the  want  of  the  Scale  of  Lon¬ 
gitudes, 


\ 


Draw  the  Lines  AC  and  CD  at  Right-angles, 
now  for  want  of  room  I  ufe  the  leffer  Chord, 
and  with  60  Degrees  thereof  I  defcribe  the  Qua¬ 
drant  H  I,  and  prick  the  Radius  from  I  to  D, 
fo  is  CD  the  Diameter,  then  count  both  Lati¬ 
tudes  from  H  to  Rand  G,  the  neareft  Diftance 
from  F  to  C  I,  is  the  Co-fine  of  Bermudas  La¬ 
titude,  which  prick  from  C  to  E  :  Again,  the- 
neareft  Diftance  from  G  to  Cl,  is  the  Co-fine 
of  the  Lizard's  Latitude,  which  place  from  C 
to  S,  fo  is  C  S  the  Summ  of  both  Co-fines  ; 
draw  D  S,  and  prick  down  5  5  Degrees  the  Dif¬ 
ference  df  Longitude  from  C  to  V,  out  of  the 
greateft  Equal  Parts,  and  draw  V  B  parallel  to 
D  S,  fo  is  C  B  the  Departure  from  the  Meridian 
in  the  Courfe  between  both  Places,  then  snaking 
rhat  one  Leg  of  a  Right-angled  Triangle,  prick 
down  17  Degrees  59  Centefms,  the  Difference  of 
Latitude  between  thofe  Places  out  of  the  fame 
Equal  Parts  from  C  to  L,  and  draw  B  L,  which 
reprefents  the  Courfe  and  Diftance  truly  between 
the  Lizard  and  Bermudas ,  and  the  Extent  L  B 
meafured  on  the  fame  Equal  Parts,  fhews  the  Di¬ 
ftance  to  be  44  Degrees  31  Centefms,  which  al¬ 
lowing  twenty  Leagues  to  a  Degree,  is  886 
Leagues. 

Then  to  find  the  Courfe  :  with  60  Degrees  of 
the  Chords,  fetcing  one  Foot  in  L,  with  the  other 
make  a  Mark  at  Y  and  Z,  then  the  Extent  Z  Y 
meafured  on  the  Chords,  fheweth-  the  Rumb  to 
be  66  Degrees  37  Minutes  from  the  Meridian, 
which  is  almoft  6  Points,  and  in  this  Example  the 
Proportion  doth  not  err  any  thing  from  the  Truth, 
according  to  Mercators  Chart ,  whereas  if  you  ufe 


the  former  Proportion  by  the  middle  Latitude,  the 
Rumb  would  have  been  67  Degrees  2  Minutes 
from  the  Meridian,  and  the  Diftance  902  Leagues, 
if  you  make  C  A  equal  to  C  V,  then  a  Line 
joining  L  A  fhould  be  the  Courfe  and  Diftance 
according  to  the  fame  Longitudes  and  Latitudes 
laid  down  on  the  Plain  Chart,  and  thereby  the 
Courfe  fhould  be  72  Degrees  17  Minutes  from  the 
Meridian,  and  the  Diftance  1155  League,  how¬ 
ever  when  two  Places  are  laid  down  true  at  firft 
in  their  Rumb,  Diftance  and  Latitudes  on  the 
Plain  Chart  if  you  fail  home,  in,  or  near  the  fame 
Rumb,  the  Plain  Chart  will  very  well  ferve  to 
keep  the  reckoning  upon,  and  to  fail  by  in  the 
greateft  Voyage. 

What  the  Nature  of  this  Rumb  Line  is  on  the 
Globe,  and  how  to  delineate  it  there,  and  in  a 
Chart.  Mr.  Collins  fhews  in  the  lame  Book,  page 
5  5 ,  and  64. 

RUMINANT  Animals,  are  fuch  as  chew  the 
Cud  ;  and  thefe  are  Quadrupeds,  Hairy  and  Vi¬ 
viparous,  and  in  general,  Mr.  fyty  obferves  of  them, 
that  fome  have  hollow  and  perpetual  Horns ;  others 
Deciduous  ones,  or  fuch  as  arc  filed  every  Year  ; 
and  all  the  Horned  Ruminant  Animals  have  four 
Stomachs.  I.  The  Koirla.  M iydhii  of  Arifiotle  ; 
the  Venter  Magnus ,  or  what  we  call  the  Paunch  or 
Inward..  This  receives  the  Meat  flightly  chewed, 
retains  it  a  while,  and  then  delivers  it  back  again 
into  the  Mouth,  which  is  what  we  call  rhe  Cud,  to 
be  re-chewed  and  rendred  more  fit  to  make  Chyle. 
2.  The  Ktjtfvt or  Reticulum,  which  we  call 
the  Honey-Comb  j  from  its  Internal  Coat,  being 

divided. 


I 


V 
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divided  fo  into  Cells  like  Honey -Combs.  3.  TJie 
’E which  Mr.  J{ay  thinks  hath  been  wrong 
Tranflated,  Omafus ;  arid  therefore  hie  would 
have  it  called  the  Echinus :  This  is  fo  difficult  to 
clear,  that  our  People  throw  it  away,  and  call.it 
the  Manifold.  4.  The  of  Arijlotle ,  by 

Ga%a  called  the  Abomafus.  The  Stomach  in  Calves 
is  that  which  contains  the  Acid  Ferment,  which 
we  call  the  Rennet,  and  is  ufed  to  coagulate  Milk 
into  Cheefe. 

Alfo  all  Horned  Ruminant  Animals  want  the 
Dentes  Primores ,  or  broad  Teeth  in  the  Upper 
Jaw.  Thefe  Kind  of  Animals  have  alfo  that 
Kind  of  Fat  which  we  call  Suet  •  >  Sebum, 
which  is  much  harder  and  firmer,  and  lefs  liquifi- 

able  in  them,  than  the  Adeps  of  other  Animals. 

V 
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RUNCINyS,  an dSRuncdus,  in  Doomfday-Booik 
is  ufed  for  a  Load-Horie,  Sumpter-Hcrfe,  or  Cart- 
Horfe  :  This  Kind  of  Horfe,  Chaucer  in  his  Sea- 
mans-Tale ,  calls  a  Rovoney.  '  '  ' ■'.& 

RURAL-D^wn  There  were  formerly  in  the 
Church,  Arch* Presbyters ,  as  well  as  Arch. beacons  ; 
and  they  .were  called  ^Rural-Deans.  ,Qur  Dio- 
celfes  are  (till  divided  into  Deariries^  and  he 
who  under  the  Bilhop  and  Arch-Deacon,  had  the 
peculiar  Care  and  Infpecftion  of  the  Clergy  and 
Laity  of  fuch  a  Diftridl  as  is  now  called  a  Deanery, 
was  the  Rural-Dean .  He  had  Power  to  vifit  and 
to  hear  Caufes,  they  had  a  Seal  of  their  Office, 
but  were  removeable  at  pleafure,  bur  jointly  bjr 
the  Bilhop  and  Arch-Deacon.  The  Reft  of  the 
Clergy  within  the  Deanry  were  called  the  RuraU 
Deans  Chapter, 


i 


•_»ar  vj‘i; 
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CAC  or  Sacha,  orasfome  write  it,  Saccha  and 
°  Saucha  ( according  to  Minfhew)  was  anciently  a 
Royalty  or  Privilege  touching  Plea,  or  Correcti¬ 
on  of  Trefpafles  of  Men  within  a  Mannor  '  Vs 
Saxonword,  Sac ,  fignifying  as  much  as >Cauja  m 
Latin  (whence  our  Englifh  Sake ;  for  whole  UKe, 
&c.  but  in  the  Laws  of  Edward  the  Conleilor, 
isfaid,  Sacha  ell  quod  fi  quilibet  aliquem  nomtnatim 
de  aliquo  calumniatus  fuerit  &  ille  negaverit ,  fonj 
faPtura  Probations  vel  Negationis(fi  evenerttjjua  cut. 
From  feme  old  Manufcripts,  it  appears  alfo  that 
Saka  was  a  Liberty  of  HoldingPleas,  and  Impo- 
fing  Mulcts  and  Foreitures  on  Tranfgreflors  in  the 
Court  of  any  Lordfhip  or  Mannor;  though  Raftal, 
andfome  others  will  have  Sac  to  fignine  the  for¬ 
feiture  it  felf.  ,  c 

SACCUS  cum  Brochia ,  was  anciently  a  Ser¬ 
vice  or  Tenure  of  finding  a  Sacl ^  and  Broach  for 
the  King  for  the  ufe  of  his  Army.  Braden,  lib.  z. 
Trad,  i .  c.  6.  '■  * 

SACK  of  Wool  is  a  determinate  Quantity,  con¬ 
taining  juft  z6  Stone,  and  every  Stone  is  fourteen 
Pounds,  by  14  F.  3.  St  at.  1.  m  'icot- 

land  a  Sack  is  24  Stone,  and  each  Stone  contains 

1 6  Pounds,  .  .  c 

SAFE  Ccnducly  is  a  Security  given  by  the  bove- 

raign  under  the  Great  Seal  of  the  Kingdom  to 
any  Perfon,  for  his  quiet  coming  into,  or  palling 

out  of  the  Realm.  , 

SAFE  Pledge,  is  a  Security  given  for  a  Mans 
Appearance  at  a  Day  afiigned. 

SAGIBARO,  or  perhaps  Sachbaro ,  anciently 
fignified  the  fame  as  Jufticiarias,  from  Sac  caufa 
So  that  Sac-baro  is  as  much  as  the  Caufe-hearer ,  or 
the  Man  that  hears  Caufes. 


SAILS  and  Sailing  of  a  Ship.  In  order  to  com- 
mte  the  Force  of  the  Water  againft  a  Ships  Rud- 
[er  Stem  or  Side;  or  the  force  of  the  Wind  a- 
ainft  her  Sails,  a  late  Author,  whofe  Book  is 
tinted  at  Paris  by  the  French  Kings  exprefs  Com- 
nand,  and  called  the  Theory  of  the  Handling  or 
Ming  of  Ships  at  Sea,  and  lately rEnghfred,  pro¬ 
ems  on  this  Foundation  ;  1.  He  confiders-  all 

Paid  Bodies,  as  the  Air  or  Water ,  &c.  as  being 
:ompofed  of  little  Bodies  or -Particles  which 
vhen  they  ad  upon,  or  move  againft  any  Surface, 
lo  all  move  parallel  one  to  another,  or  ltnke  a- 
rainft  the  Surface  after  the  fame  manner.  2.  He 
-onfiders  that  tha  Motion  of  any  Body,  with  re- 
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gard  to  a  Surface  on  which  it  is  to  fttike,  be 
after  one  of  thefe  three  ways,  eitlier  ular 

Parallel  or  Oblique.  In  the  firft  Cafe,  let 
D  C,  in  Fig.  I.  reprefent  a  Plain  Surface, 
the  Line  AB  be  Perpendicular  to  it,  defenb  g 
the  dired  Impulfe  of  the  Body  A  upon  it  ;  ns 
plain  here  that  the  Body  A  ftrikes  upon  it  with  all 
its  force,  and  this  Force  may  be  called  Abjolute , 
and  may  be  expreffed  by  the  Line  A  B,  which  the 
moving  Body  A  deferibes :  And  this  Abfolute 
Force  will  be  greater  or  lejs,  according  as  the  Body 
A  moves  fwifter  or  flower.  (3.)  If  the  Motion  of 
the  Body  a  be  Parallel  to  the  Surface  DC,  then 
’tis  plain  the  Line  of  Motion  a  b  will  not  affect  the 
Surface  at  all,  becaufe  it  is  no  way  oppofed  to  it  ; 
nor  can  the  moving  Body  ftrike  upon  it,  or  foueh 
it.  (a.)  If  the  Line  of  Motion  A  D  be  Oblique  to 
the  Surface  DC,  fo  that  the  Angle  of  Incidence 
be  ADC.  then  the  Motion  of  the  Body  in  the 
Line  AD  may  be  refolved  into  two  Forces,  vi^. 
into  A  E,  or  DS,  and'into  AB,  {See  Composition 
of  Motion.)  But  the  Dire£tion  or  Line  or  Moti¬ 
on  A  E ,  being  Parallel  to  the  Surface  D  C,  cannot 
affed  it  at  all ;  fo  that  the  whole  Motion  of  the 
Body  A,  in  that  Oblique  manner  of  Striking  on 
the  Surface,  will  be  expounded  by  the  Perpendi¬ 
cular  Line  AB.  And  if  D  A  be  made  the  Radius 
of  a  Circle,  whofe  Centre  is  at  D,  BA  will  be 
the  Sine  of  the  Angle  of  Incidence  ADC ,  and 
confequently,  you  may  conclude  that  the  Foice  of 
a  Particle  of  Air  or  Water,  as  ftriking  againft 
the  Surface .  D  C ,  which  may  reprefent  either  a 
Sail,  or  the  Rudder  of  a  Ship,  in  the  Oblique  Di- 
redion  A  D,  will  be  to  the  Perpendicular  Force 
there,  as  B  A  is  to  D  A : :  that  is,  as  the  Stne  of 
the  Angle  of  Incidence  is  to  Radius .  And  fince  what 
is  thus  true  of  one  Particle  Jingly  confidered,  will 
be  true  of  all  the  Particles  of  any  Fluid  Body 
CollePtively  5  it  will  follow,  that  the  force  of  the 
Air  or  Water  falling  Perpendicularly  upon  a  Sailor 
the  Rudder,  to  the  force  of  the  fame  in  any  Ob¬ 
lique  Impingency  ,  will  be  as  the  Square  of  the 
Radius,  to  the  Square  of  the  Sine  of  the  Angle  of 
Incidence:  And  confequently,  that  all  Oblique 
Forces  of  the  Wind  againft  the  Sails,  or  of  the 
Water  againft  the  Rudder,  will  be  to  one  another 
as  the  Squares  of  the  Sines  of  the  Angles  of  Incidence. 
Here  is  no  regard  had  to  the  different  Degrees  of 
Velocity,  with  which  the  Wind  or  Water  may 
impinge  againft  the  Sail  or  Rudder  ;  but  only  of 
the  Pofitiono f  the  Surface  fo  ftruck,  with  regard  to 
the  Impinging  Force :  But  when  that  Matter  is 
confidered,  it  will  be  found  that  the  different  For¬ 
ces  then  will  be  as  the  Squares  of  the  Velocities  of  the 
moving  Air  or  Water  :  P  hat  is,  that  a  \Vind  that 
blows  thrice  as  ftrong,  or  moves  thrice  as  fwife  as 
another,  will  have  nine  times  the  force  upon  the 
Sail.  And  it  being  alfo,  faith  he,,  ind  ifferent,  whe¬ 
ther  you  confider  the  Motion  of  a  Solid  in  a  Flu¬ 
id,  whole  Particles  are  at  teft,  or  of  thofe  Parti¬ 
cles  moving  all  Parallel  againft  a  Solid  that  is  at 
reft,  the  Reciprocal  Impreffions  being  always  the 
fame  :  So  that  if  a  Solid  be  moved  with  different 
Velocities  in  the  fame  Fluid  Matter  (as  luppole 
Water]  the  different  Refiftences  which  it  will  re- 
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%ve  from  that  Water,  will bein  the  fame  Props-  j  the  Angle  of  the  Wi ^Incidence  on  the  slil 
‘m  "  the  Siums  of  the  Vetocmes  of  that  Bo-IaBC,  therefore  its  Complement  wiU  beCBE 
' I  t*len  muft  the  Ship  be  put  into  the  Pofition  BK 

Or  mnrp  in  rh*  1 U  tr  ^ 
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Let  H  M  reprefent  a  Ship,  C  D  the  Pofition  of  the 
Sail,  A  B  the  Courfe  of  the  Wind  blowing  to¬ 
wards  B.  Draw  BG  Perpendicular  to  the  Sail 
DC,  and  GK  Perpendicular  to  the  Line  of  the 
Keel  produced  HMK. 

By  what  he  hath  faid  above,  the  Sail  C D  will 
be  driven  by  the  Wind  AB,  according  to  the  Di¬ 
rection  of  the  Line  BG:  *So  that  if  (he  could  di¬ 
vide  the  Water  every  way  with  the  fame  Facility 
as  fhe  doth  with  her  Head,  the  Ship  would  go  di- 
reCtly  to  the  Point  G,  along  the  Line  B  G.  And  if 
H  K  reprefent  her  dired  Courfe,  fhe  would  have 
got  forward  the  length  BK,  and  Tideways  fhe 
would  have  gone  the  Quantity  G  K.  But  as  her 
Length  is  much  greater  than  her  Breadth,  fo  fhe 
will  divide  the  Water,  or  make  her  way  in  it 
much  more  difficultly  with  her  Side ,  than  with  her 
Head  ox  Stem^  on  which  account,  ihe  will  not 
run  fideways  fo  far  as  K  G,  but  fall  fhort  of  it  in 
Proportion  to  the  faid  Difficulty  of  dividing  the 
Water  with  her  Side  :  That  is,  if  the  Refinance 
fhe  finds  in  palling  thro  the  Water  fideways  be  to 
that  of  pafling  lengthwife,  fuppofe  as  io  to  i 
then  will  not  the  Ship  get  fideways  above  a  i  oth 
part  of  the  Line  G  K.  Wherefore  if  K  G  can  be 
found  to  G  L,  in  the  Ratio  of  the  Refiftance  of 
the  Side  to  that  of  the  Stem,  and  the  Line  B  L  be 
drawn  the  Ship  will  go  to  the  Point  L,  along  the 
Line  B  L  in  the  fame  time  as  it  would  have  gone 
to  G,  if  it  could  have  divided  the  Water  every 
way  equally  This  Part  If  L  is  called  the  Drift 
or  Lee-way  of  a  Ship,  and  the  Angle  IfB  L  is  her 
Degrees  of  Lee-way  •  as  the  Angle  ABK,  expref- 

henceT f  I!"'  ^  ^  C^ow  from 

could  W  r  Tu  £aith  our  Authoi,  That  if  we 
fiances  Rat.10  between  thefe  two  Refi- 

fi  arShips  dlvldinS  the  Water  fidewife 
aShhsf}™^’  wemight  determine  the  Line  of 
a  Ships  true  way.-]  But  as  this  is  very  difficult  to 

be  done,  from  the  knowledge  of  a  ShifsFigure 

whderebvh0erf‘10hS’  -fo  he,8*'es  another  Method, 
3.  ttbS?  f  *'■ 

on  of  a  Ship,  fo  that  (he  may  m3ke  the 
way,  but  go  to  w,nd ward  as  much  as  is  poffible' 
Iff.  Let  the  Sail  have  what  Situation^  will’ 

the  Ship  must  always  be  in  a  Line  bifcSlivv  til  r. 
plement  of  the  Winds  An  Ac  0f  Inc -A*  ^  T” 

Soil.  That  is,  let  the  Sad  be 
the  Wind  blowing  from  A  to  B,  and  confcquemly 


And  that  the  Angle  which  the  Sail  ought  m 
make  wtth  the  Winl  or  the  Angle  ABC,  of/f 
be  but  of  H  Degrees.  That  being  the  moft  ad  van 
ageous  Situation  to  go  to  WiSdward  the  moft 
thatispoflible,  and  in  order  to  brine  this  to  K 
in  PradUce,  he  diredls  to  put  Marks  to  he  C/  r 
Braces  and  Bowlines  of  the  lower  Sails  1 
when  they  are  in  their  bell  Situation  •  ’  and 
even  in  the  Night,  when  the  Marks  of  a  Brl-  h  ’ 
Of  a  Sheet  (hallcome  to  the  Cleft  one  ^  f 
Prs7rTileflUrecd  thattheSailT^tweil  7  be 

i  ,  >  V*  Newton  fhe  ws  that  Salt mm 
pounded  of  a  dry  Earth,  and  an  Aqueous  AcidhyZ 
ed  together  by  At traE ion ,  and  that  Earth  can’/h* 
turned  into  Salt,  unlefs  by  the  mixture  of  fo  much 

on  fn  Wafer  ^  And  ™a^e.,tcaPaWeof  a  DWbluct 
on  in  water.  And  as  it  is  owing  td  the  Fore*  nf 

Gravity,  that  the  Sea  flows  round  the  more  denfe 

and  ponderous  Globe  of  the  Earth,  ft  will  the 

Prmapieof  Attra&ion  (fee  that  word)  occafion 

that  the  Aqueous .  Acid  may  flow  round  the  more 

Panicle rfesIifrlFPaKiCleS’  and fo  c°mpofe  the 
i  article  ot  Salt.  For  by  no  other  way  (faith  he) 

can  we  account  for  Acid,  being  in  place  ofa  Afc« 

deSdiff1aMC™”>cT'"’'’  in  order  to  ren- 
der  Sak  diffolvable  m  the  latter.  And  as  in  the 

Terraqueous  Globe,  the  moft  Denfe  Bodies 
will  by  their  Gravity  fubfide  in  Water,  and  do  al¬ 
ways  tend  towards  the  Centre  of  the  Globe  fo  in 
the  Particles  of  Salt,  the  moft  Denfe  Matter  al 
ways  endeavours  to  get  to  the  Centre  of  the  Par- 
;  So  that  a  Particle  of  Salt  is  a  kind  of  Chi 
os,  denfe ,  hard ,  dry ,  and  Earthy  at  the  Centre 

YlT’  foff5  and  watery  at  the  Surface! 
And  hence  it  appears,  Salts  are  of  fo  durable  and 

r?  ft”8  vj  113tUrf  ? they  are  ’>  for  they  can  fcarce  be 
deftroy  d  unlefs  the  Aqueous  Parts  be  either 

drawn  off  by  a  great  force,  or  by  Putrefaflion 

f1/1  a  moderate  Heat?  Permitted  t0  get  down  into 
the  Occult  Meatus,  or  Pores  of  the  Central  Earthv 
larts,  and  at  laft  diffolve  them  by  cutting  them 
into  fmall  pieces. 

If  Salt  \n  a  fmall  quantity  be  diffolved  in  a  great 
deal  of  Water,  the  Saline  Particles,  rho’  fpecifi- 
cally  heavier,  will  not  fubfide,  but  diffufe  rheni- 
lelves  equally  throughout  all  the  Water,  and  ren¬ 
der  ic  equally  Salt  in  all  places;  which  feems  to 
lhewthat  the  Parts  of  the  Salt  do  mutually  recede 
onfc  from  another,  and  endeavour  to  expand  them- 
[  fclves  ail  manner  of  ways,  and  to  part  and  fepa- 

rate 


SAL 


rate  as  far  as  the  fpaee  will  permit :  And  this  En¬ 
deavour  Ihews  that  they  have  fome  kind  of  Repel¬ 
ling  Force ,  by  which  they  fly  from  one  another,  or 
atieaft  are  more  ftrongly  at  traced  by  the  Farts  of- 
the  Water,  than  by  one  another.  ;  For  as  all  Bo¬ 
dies  afcend  in  Water,  which  do  gravitate  lefs  to¬ 
wards  the  Earths  Centre  than  the  P arts  of  the  W a- 
ter  ;  fo  all  the  Particles  of  Salt  which  fwim  in 
Water,  and  arelefs  attracted  by:  any,  one  Particle 
of  Salt,  than  they  are  by  the  Water  it  felf,  muft 
lieceffatily  recede  from  that  Particle,  and  give 
place  to  the  Water,  which  is  more  forcibly  attra¬ 
cted.  .  •  •  .  . 

When  a  Liquor  impregnated  with  Salt,  hatli  its 
Moifturefo  far  Evaporated  by  Heat,,  that  a  Felh- 
cle ,  Cuticle ,  or  little  Skin  appears  upon  its  Sur¬ 
face,  if  then  it  be  fet  to  cool,  the  Salt  will  lhoot  in¬ 
to  Chryftals,  which  will  be  of  fome  regular  fi¬ 
gure  :  From  whence  it  appears,  that  the  Saline 
Particles  before  their  Concretion,  were  placed  in 
the  Liquor  in  Jome  certain  .Order ,  and  at  equal  Di¬ 
fiances  or  Intervals;  and confequently  that  they 
did  atl  one  upon  another  by  fome  kind  of  Force , 
ivhich  is  equal  at  equal  Intervals and  unequal  at  un¬ 
equal  Diflances.  For  the  Suppofition  of  fome  fuch 
Force  will  occafion  their  being  difpofed  every 
where  intp  fuch  Orders ;  but  without  it  they . 
would  ramble  about  and  be  difperfed,  perfectly  ir¬ 
regularly  in  the  Fluid.  .  .  .\v 

In  the  French  Memoirs  of  the  Academy  of  Sci¬ 
ences  for  the  Year  1699,  there  i$  a  Method,  by 
Mr,  Homberg,  of  finding  the  exa& ^quantity  of  the 
Volatile  Acid  Salt  that  any  Liquor  contains. 

'  (2.)  Their  way  of  making  Salt  at  Kant-  1 
tnyche  in  Chefhire^  is  thus  (faith  Mr.  The 
Salt-fpring,  or  as  they  call  it  the  Brine-pit  is  near 
the  River,  ,  and  is  fo  plentiful,  that  were  all  the 
Water  boiled  out  that  it  will  afford,  it  is  thought  it 
would  yield  Salt  enough  for  all  England. 

The  Bririe-pits  belong  not  all  to  one  Lord  ;  but 
fome  .have  one  Lead-walUng  fome  two,  three, 
four,  &c.  A  Lead-walling ,  is  the  Brine  of  24 
Hours  boiling  for  one  Houfe;  ‘ 

Two  hundred  and  lixteen  Lead-wallings,  or 
thereabouts,  belong  to  all  the  Owners  of  the  Pits. 
No  Tradefman,  jBatchellorJ'or,  Widower,  can  I 
Rent  more  than*  18  Lead-wallings. 

They  have  4  Sworn  Officers  chofen  Annually,/ 
which  they  call, Occupiers  of.  lValling\  whofe  Du-' 
ty  it  is  toffee;  equal  Dealing  between  Lord  and 
Tenant,  and  all  Perfons  concerned,  to  appoint 
bow  many  Houfes  fhall  work  at  a  time  (which  is 
12  at  moftj.-to; appoint  a  Crier,  (when  Salt  is  to  be  | 
made;)  totmake  Proclamation  fo, that  all  Parties 
concerned  may  put  to  their  Fires  at  the  fame  time, 
and  foalfo  when  they  fhall  ceafe  ;  which  is  at  a 
determinate  Hour  :  .  And  he  that  doth  not  leave 
off  then  hath  his .  Salt  fpoiled ,  by,  throwing  Dirt, 
&c.  into  it.  i  i:j  //  -  :•/  .  : 

In  the  Town  ire  about  50  Houfes,  and  every 
Houfe  hath  4  Pans,  which  the  Officers  are  to  fee 
muff  be  all  exa&ly  of  the  fame  Meafure. 

The  Salt  .Water  taken  out  of  the  Brine-pit,  in 
boiling  2  Hours  ?,  will  be  Evaporated,  and  boiled 

up  intoSak.  n  ;  ;  < . , ,  . 

When  the  Liquor  is  more  than  hike- warm,  they 
take  Strong-ale,  BullockVblood,  an  Egg-fhell  full, 
the  White  of  one  Egg,  and  of  Ale  a  Pint :  This 
Mixture  is  put  into  a  Pan  of  24  Gallons,  or  there-, 
abouts ;  the  Whites,  of  Eggs,  aild  the  Blood  ferve 
to  Clarifie  the  Brine,  by  raifing  the  Scqm;  which 
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they  take  off  juft  upon  the  boiling  of  the  Pans,  0- 
therwife  it  boils  in  and  Ipoils  the  Salt.  The  older 
the  Blood  is  the  better,  ceteris ^  paribus,  when  the 
Liquor  boils  too  faff,  they  dont  putin  any  Blood, 
but  allay  it  with  Brine  that  hath  been  before  boil¬ 
ed,  and  drain’d  from  its  Salt.  Crude  Brine,  they 
fay,  will diminifh  their  Salt;  and  they  fay,  the 
Ale  ferves  to  harden  the  Corn  of  the  Salt*  ■ 

After  one  hours  boiling,  the  Brine  will  begin  to 
Com,  or  Granulate.  Then  they  taken  fmall  quart? 
tity  of  clear  Ale,  of  which  they  fprinkle  about  an 
Egg-fhell  full  into  the  Pan,  but  if  you  put  in  too 
much  Ale,  it  will  make  the  Liquor  boil  oyer  the 
Pan  j  a  little  while  before  they  put  in  the  lift  Ale, 
they  caufe  the  Pan  to  boil  as  faff  as  they  can  ;  but 
after  that  very  gently,  till  the  Salt  be  almoft  dry. 
For  they  do  not  Evaporate  quite,  r.d  ficcitatems 
but  leave  2,  3,  or  4  Quarts  of  Brine  in  the  Pan, 
left  the  Salt  fhould  burn,  and  flick  to  its  fides. 

The  Brine  thus  fufiiciently  Boiled  and  Evapo¬ 
rated,  they  take  out  the  Salt  and  pour  it  into  Co¬ 
nical  Baskets  (which  they  call  Barrels)  and  in- 
them  let  the  Water  drain  from  it  an  hour,  more  or 
lefs,  and  then  fet  it  to  dry  in  the  Hot-houfe  be¬ 
hind  the  Furnace.  ,  ,  ,  ,  .  ^ 

A  Barrow  containing  6  Pecks,  is  fold  there  for 
16  Pence. 

70$tof  2  Pans  of  48  Gallons  they  expe&7  Pecks 
of  Salt,  iVinchefter  Meafure. 

The  Houfe  in  which  the  Salt  is  boiled,  they  call 
jthe  Ttjiche-boufe  -  the  Veflel  whereinto  the  Brine  is 
by  Troughs  conveyed  from  the  Brine-pit,  is  cal-' 
led  the  Ship.  ’Tis  raifed  out  of  the  Pit  by  a  Pump, 
j  Between  the  Furnace  and  the  Chimney-tunnels, 
which  convey  the  Smoak,  is  their  Flat -houfe,  where- 
they  fet  their  Salt  to  dry  ;  along  the  Floor  where-  ’ 
of  run  2  Funnels  from  the  Furnaces,  almoft  Paral¬ 
lel  to  the  Horizon,  and  then  they  arife  Perpendi¬ 
cularly  ;  in  thefethe  Flame  and  Smoak  running  a- 
long  from  the  Furnaces,  heat  the  Room  by  the 
way. 

At  Droitwyche  in  Jd^orceflerfhire,  the  Salt  is  boi** 
led.in  fhallow  Leaden-pans. 

They  firft  put  in  the  Salt-water  out  of  the- 
Brine-pits,  and  then  after  an  hours  boiling  they 
fill  up  the  Pan  with  the  Water  that  drains  from  the 
Salt  let  to  dry  in  the  Barrows,  and  after  a  fe'cond 
hours  boiling,  they  fill  up  the  Pans  again  with  the 
fame.  In  five  hours  boiling  the  Pan  grovys  dry* 
and  then  they  take  out  the  Salt 
!  In  24  hours  they  boil  out  5  Pans,  and  then 
I  draw  out  the  Afhes;  .after  which  they  put  in  the 
{  White  of  an  Egg  to  make  the  Scum  arife  (which 
I  is  partly  Duft  and  Afhes,  falling  into  the  Pan  when 
they  are  taking  out  the  Afhes.)  The  Scum  they 
take  off  witha  Scummer,  and  after  4  hours  they 
begin  to  take  out  the  Salt,  and  once  in  24  hours 
they  take  out  a  Cake  which  flicks  to  the  bottom 
of  the  Pan,  and  which  they  call'  ‘  Clod-Salt,  o- 
therwife  the  Pan  would  melt.  They  ufe  there  nei¬ 
ther  Blood  nor  Ale,  and  the  Salt  made  there  is  ex¬ 
traordinary  fine  and  white. 

In  Lancafhirc  they  make  Salt  of  Sea-Sand,  thusj 
They  pare  off  in  dry  Summer-weather,  the  upper 
I  part  of  the  Sand  in  the  Flats  and  Wafhes  ( which 
ire  cover’d  at  Full-Sea,  and  bare  when  the  Tide 
out)  and  lay  it  up  on  great  heaps. 

Of  this  Sand  they  put  into  Troughs,  bored 
with  holes  at  the  bottom,  a  fufficient  quantity,  and 
then  pouring  Water  upon  it,  they  make  .a  Lee  or 
Lixivium ,  and  the  Water  draining  thro’  the  Sand, 
i  7  A  2  carries 


V 


SAL 


SAT 


carries  the  Salt  with  it  down  into  V effels  ^placed 
Underneath.  As  long  as  this  Liquor  is  ftrong  e- 
noughto  bear  an  Egg,  they  keep  pouring  more 
Water  ftill  upon  the  Sand  in  the  Troughs,  but  as 
foon  as  the  Eeg  begins  to  fink,  they  cart  the  Sand 
out  of  the  Troughs,  and  put  in  new  from  the 
Heap. 

This  Water  thus  impregnated  with  Salt  they 
boil  in  Leaden-pans,  wherein  (as  above)  the  Wa¬ 
ter  Evaporating,  leaves  the  Salt  behind. 

At  Newcaftle,  Prcfton- pans,  in  Scotland ,  White¬ 
haven  in  Cumberland,  and  other  Places,  they  make 
Salt  in  great  Plenty,  by  Boiling  and  Evaporating 
the  Sea*  water,  and  in  the  Operation  they  make 
ufe  of  Oxes  Blood,  as  at  Nantvoyche. 

From  Dr.  Jack  fins  Account  of  the  Salt-works 
and  Springs  in  Chefhire ,  in  the  Philofophical  Tranf- 
aftions,  I  find  that  now  they  have  changed  their  6 
Leaden-pans  into  4.  Iron  ones,  fomething  better 
than  Yard  fquare,  and  about  6  Inches  deep ;  which 
are  fet  upon  Iron-bars,  and  made  up  on  all  fides 
very  clofc,  to  hinder  the  Flame  or  Smoakto  break 
thro’,  with  Clay  and  Bricks.  Their  Fewel  is  Staf¬ 
fordshire  Pit-coal.  They  never  cover  their  Pans 
at  all,  during  ithe  whole  time  of  boiling  ;  and 
their  Houfes  are  like  Barns,  open  up  to  the  Thatch, 
with  a  Louvre-hole  or  two  to  carry  off  the  Steam, 
which  is  fo  great,  that  probably  it  would  warp 
Boards,  and  ruft  Nails  fo  that  no  Timber  covering 
would  lafi  long ;  what  Tiles  would  do,  no  one 
y;et  hath  tried  there. 

The  Sweepings  of  fuch  Salt  as  is  filed  and  Mat¬ 
ter’d  about  on  the  Floor,  takes  up  with  it  a  good 
deal  of  Dirt,  and  is  called  Grey  Salt.  This  fells 
but  at  half  the  Price  of  white  Sale,  and  is  only 
fifed  by  the  Poor  to  Salt  Cheefe,  Bacon,  &c.  Catts 
of  Salt  are  made  of  the  worft  Salt,  when  yet  wet- 
tifh  from  the  Pans,  *tis  molded  and  made  up  with 
fome  Cummin-feed  and  Afhes,  and  fo  baked  into 
Lumps  at  the  Mouths  of  their  Ovens ;  they  are 
only  ufed  in  Pigeon  houfes.  But  Loaves  of  Salt 
are  thefineft  of  all  for  Table  ufe. 

At  Droitwyche  in  Worceftcrfhire ,  they  ufe  no  Blood, 
But  only  Whites  of  Eggs  (a  quarter  of  one  White 
to  a  Gallon  of  Brine)  to  Clarify  their  Brine  j  and 
to  Granulate  it,  they  ufe  no  Ale,  nor  any  thing  elfe  ; 
this  Salt  is  much  whiter  and  better  than  the  Che¬ 
shire  Salt,  and  a  Wlnchcfter  Bufhel  of  it  weighs 
half  a  hundred  Weight. 

The  way  of  making  Bay-Salt  in  France ,  is 
deferibed  in  ' Phi lofopbical  Pranfaftions,  N.  51.  with 
Figures.  The  Water  is  let  in  from  the  Sea  into  a 
firft  and  fecond  Receptacle,  and  then  into  a  third, 
which  is  called  the  Marijh.  In  thefe  Beds  or  Ma- 
rijhes  the  Water  is  not  above  an  Inch  and  half 
deep  5  each  Bed  of  the  Marijh  is  15  Foot  long, 
and  14' Broad.  When  it  rains  much  on  any  day, 
no  Salt  can  be  made  in  3  or  4  days  after,  and  then 
they  have  Stops  to  hinder  the  Sea-water  from 
coming  into  the  Marifhes.  But  if  it  rain  for  5  or 
6  days,  they  are  necefiitated  to  empty  all  the  Water 
out  of  the  Beds  by  a  peculiar  Channel,  which  can¬ 
not  be  opened  but  at  Low-water. 

The  hotteft  Years  make  the  moft  Salt,  and  in 
the  hotteft  part  of  Summer,  Salt  is  made  in  France , 
tb?en  in  the  Night:  Lefs  Salt  is  made  in  Calm 
than  in  Windy  Weather,  and  the  Weft  and  North- 
weft  Winds  are  beft  for  that  Purpofe.  The  People 
draw  the  Salt  every  day,  and  each  day  more  than 
an  hundred  Pound  weighs 
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SALT-SILVER,  was  one  Penny,  formerly 
paid  at  the  Feaft  of  St.  Martin ,  by  the  Servile  Te¬ 
nants  to  their  Lord,  byway  of  Commutation  fefoe 
the  Service  of  cany ing  their  Lord’s  Salt  from  Mar¬ 
ket  to  his  Lardar*  ,  .  .  ?  r 

■  .  S  ALV AGE-Mong,  is  a  Recompence  allowed 
by  the  Civil  Law,  in  lieu  of  all  Damages  fuftained 
by  that  Ship,  that  faves  or  refeues  another  which 
was  fet  upon  or  taken  by  the  Enemy,  or  by  Vi- 
rat;es. 

SALUTE,  S ALUS 5  was  a  Coin  of  Gold, 
Stampt  by  K.  Henry  5.  in  France ,  after  his  Con- 
quefts  there,  it  had  on  it  the  Arms  of  England  and 
France  quarterly.  ^ 

SANCTUARY,  was  formerly  a  Place  Privi¬ 
leged  by  the  Prince  for  rhe  Safeguard  of  Mens 
Lives  that  were  Capital  Offenders :  Our  ancient 
Kings  of  England ,  permitted  the  San&uaries  to 
protect  Tray  tors,  Murderers,  if  within  40 
Days  they  acknowledged  their  Fault,  and  fubmit- 
ted  themfelves  to  Banifhment :  And  during  thac 
time,  if  any  Layman  Expelled  them  he  was  Excom¬ 
municated,  and  a  Clerk  was  made  irregular  by  it. 
Bui  after  40  days,  no  Man  might  relieve  them! 
Of  thefe  there  were  many  in  England ,  and  one 
more  famous  than  the  reft,  at  St.  John's  at  Beverly „ 
How  thefe  were  taken  away  by  degrees,  you  may 
ind  by  reading  the  Statutes  of  26  H.  8. 13.  28  H. 
8.  7.  32-  H .  8. 1 5.  1  E.  6. 12.  2  E.6. 2 .  and 

33*  5E.6.10. 

SAN D-bags,  in  Fortification,  are  Bags  holding 
about  aCubick  Foot  of  Sand  or  Earth:  They  are 
ufed  for  railing  Parapets  in  haft,  or  to  repair  what 
is  beaten  down  $  they  are  of  tife  when  the  Ground 
is  Rocky,  and  affords  no  Earth  to  carry  on  their 
Approaches ;  becaufe  they  can  be  ealily  brought 
on  and  off  at  pleafure  :  There  are  a  Ieffer  fort  of 
thefe  which  hold'half  what  the  former  do,  which 
are  placed  upon  the  upper  Talus  of  the  Parapet,  to 
cover  thofe  which  are  behind,  and  who  fire  thro1! 
the  Embrafurcs ,  or  Intervals  thac  are  between 
them. 

SAP,  in  Fortification,  is  digging  deep  under 
the  Earth,  in  order  to  pafs  under  the  Glacis,  and  to 
open  a  way  to  come  under  cover  to  the  Paflage  of 
the  Moat.  When  they  are  got  near  the  foot  of 
the  Glacis ,  the  Trench  is  carried  on  dire&Jy  for¬ 
wards,  the  Workmen  covering  themfelves  as  well 
as  they  can,  with  Blinds ,  Wool-packs,  Sand  bags ,  and 
Mantelets  upon  Wheels  :  When  they  are  got  to 
the  foot  of  the  Glacis ,  they  make  Epaulments ,  or 
T raverfis  on  each  fide  to  lodge  a  good  Body  of  Men. 
The  Sap  is  made  5  or  6  Fathom  from  the  Saliant 
Angle .  of  the  Glacis,  where  the  Men  are  only  co¬ 
ver’d  iideways ;  wherefore  they  lay  Planks  over¬ 
head  with  Hurdles  and  Earth  above  them.  When 
they  have  forced  the  Enemy  to  quit  the  Cover’d 
Way,  the  Pioneers  make  immediately  a  Lodg¬ 
ment,  and  cover  themfelves  as  well  as  they  can 
from  the  Fire  of  the  oppofite  Baftion. 

SAPHETA,  in  Architecture,  is  the  Board  over 
the  top  of  a  Window,  and  placed  Parallel,  and 
oppofite  to  the  Window  boara  at  the  bottom. 

SARPLER,  otherwife  called  a  Pocket,  is  a  half 
Sack  of  Wooll,  a  Sack  is  80  Tod,  a  Tod  2  Stone, 
and  a  Stone  14  Pounds.  This  in  Scotland  is  called 
Serpliath ,  and  contains  80  Stone. 

SATURN,  in  the  LeipftckA&sfot  September; 
1684.  there  is  anew  Syftem  of  the  Phenomena, 
of  Saturn  and  his  Ring,  by  Mr.  Gallet ,  and  taken 
from  th e  French  Journals  of  June,  1684. 
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It  doth  not  appear  by  any  Aftronomical  Ob~ 
fervations,  that  Saturn,  like  the  other  Planets, 
which  have  Satellites,  revolves  round  his  own  Ax¬ 
is  j  but  the  contrary  feems  to  be  the  Cafe.  For  in 
Jupiter  and  the  Earth ,  which  do  turn  round  their 
Axes,  the  Equatorial  Diameters  are  longer  than 
Polar  ones,  or  their  Axes,  but  no  fuch  thing  hath 
been  found  in  Saturn. 

Each  Surface  of  the  Ring  of  Saturn  feems  to 
be  plain  and  fmooth,  without  any  fuch  Mountai¬ 
nous  Inequalities  as  the  Earths  Surface,  and  the 
Moons  hath  ;  becaufe  it  is  not  vifible,  tho’  Illu¬ 
minated  by  the  Sun,  but  only  when  the  Eye  is  e- 
levated  fome  few  Degrees  above  its  Plane.  ’Tis 
either  Fluid  therefore  like  Water,  or  Polite,  like 
Ice  or  Glafs.  If  it  be  a  Fluid,  it  moves  round 
Saturn  with  a  Circular  Motion  j  but  if  it  be  of  a 
Solid  Subftance,  it  is  not  yet  determined,  whe¬ 
ther  it  move  round  the  Planet  or  not.  And  fince 
the  Figure  of  Saturns  Ring  is  exa&Iy  Circular,  it 
mu  ft  have  no  Line  a  Apfidum,  nor  any  Progreflion 
of  it :  But  becaafe  the  Plane  of  the  Ring  hath  a 
large  Elevation  above  the  Plane  of  the  Eeliptick, 
vi\.  making  with  it  an  Angle  of  3 1  Degrees,  the 
'Nodes  will  recede,  but  yet  very  flowly,  according 
to  the  manner  of  the  other  Planets. 

SATELLITES.  Dr.  Gregory,  in  his  Excellent 
Aftronomy,  hath  demonftrated,  that  if  a  Satellite 
deferibe  an  Elliptick  Orbit  round  a  Planet,  placed 
in  one  of  the  Foci.  of  that  Ellipfis  •  the  greater 
Axis,  or  the  Line  of  the  Apfes  will  with  an  Angu¬ 
lar  Motion  twice  advance  forwards,  vi%.  in  the  2 
Syzygies,  and  twice  recede  backward,  vi\.  when  in 
Quadrature  to  the  Sun. 

And  that  this  Force  of  Progreflion  is  near  twice 
as  great  as  that  of  the  Recefs,  and  therefore  the 
Line  of  the  Apfes  in  every  Revolution  of  the  Sa¬ 
tellite,  will  advance  more  forward  than  it  recedes 
backward ;  and  that  by  the  Excefs  of  this  Progref- 
fion,  the  Apfes  will  move  in  Confequentia.  p-  298. 

If  a  Satellite  move  round  a  Planet  in  an  Eccen- 
trick  Orbit,  the  Eccentricity  will  be  twice  changed 
in  every  Revolution,  and  in  each  Revolution  will 
be  greateft,  when  the  Satellite  is  in  the  Syzygies 
with  the  Sun,  and  leaft  when  it  is  in  the  Quadra¬ 
tures  ;  and  will  be  continually  encreafing  from  the 
Quadratures  to  the  Syzygies,  and  decreafing  from 
the  Syzygies  to  the  Quadratures,  p.  302. 

If  a  Satellite  revolve  round  a  Planet  in  an  Or¬ 
bit,  whofe  Plane  is  inclined  to  the  Plane  of  the  Or¬ 
bit  of  the  Planet  round  the  Sun,  then  will  the  Line 
of  the  Nodes  move  in  antecedents a,  with  aft  unequal 
Angular  Motion  ;  fwifteft  when  the  Nodes  are  in 
Quadrature  to  the  Sun,  after  this  flower,  and  at 
laft  when  the  Nodes  are  in  the  Syzygies,  will  be 
quite  at  reft.  In  the  intermediate  Places  between 
the  Quadratures  and  Syzygies,  the  Nodes  will  re¬ 
cede  flower ;  and  in  every  Revolution  of  the  Satel¬ 
lite,  will  either  be  Retrograde  or  Stationary,  be 
carried  backward,  or  move  in  Antecedentia ,  and  in 
each  Revolution  will  recede  fafteft,  all  things  con- 
fidered,  when  the  Satellite  is  in  the  Syzygies, 

^  *The  Inclination  alfo  of  the  Plane  of  the  Orbit  of 
the  Satellite,  to  that  of  the  Planet,  will  be  conti¬ 
nually  changing,  and  will  be  greateft  when  the 
Nodes  are  in  die  Syzygies  with  the  Sun,  and 
leaft  ex  ter  is  paribus  when  they  are  in  the  Quadra¬ 
tures,  .p.  307. 

And  ail  the  Inequalities  in  the  Motions  of  the 
Satellites  will  ;be  a  little  greater  when  they  are  in 


Conjunction  with  the  Sun,  than  when  they  are  in 

oppofition  to  him,  p.  310. 

SAW,  is  an  Inftrument  very  well  known  in  the 
general,  as  well  as  its  ufe.  But  they  reckon  thelb 
leveral  forts  of  Saws.  I,.  The  Pit-Jaw,  which  is 
ufed  to  Saw  Timber  and  Boards,  and  to  cut  off 
Scantlings,  Quarters  or  Battens  from  any  piece 
of  Timber.  The  Matter  to  be  Sawed  is  fome- 
times  lain  over  a  Pit,  and  fometimes  on  great 
Trufles  above  ground.  2.  The  FVhip-Saw  is  ufed 
by  Joyners,  to  cut  off  fuch  pieces  of  Stuff  as  the 
Hand-Saw  will  not  eafily  notch  thro’.  ’Tis  drawn 
by  two  Men,  and  the  Timber  is  placed  on  Truffes, 
in  order  to  be  cut.  3.  The  Hand-Saw,  which  is 
to  be  ufed  by  a  fingle  Man,  and  ufually  with  one 
hand.  4.  The  Frame-Saw,  or  Bow-Saw,  is  a  Saw 
with  Cheeks  made  to  it,  and  with  a  t willed  Chord, 
and  Tongue  in  the  middle  to  draw  the  upper  ends 
of  the  Cheeks  clofer  together,  that  the  lower  ends 
maybe  farther  afunder,  andfo  ftrain  the  Saw  the 
ftraighter-  5.  The  Tennon-Saw,  which  is  a  thin  Saw 
with  a  Back  to  it,  to  keep  it  from  bending.  6.  The- 
Co mpafs-Saw,  which  is  defign’dtocuta  Round,  or  a 
ny  Compafs-kerf;  wherefore  its  Edge  rauft  be  made 
broad,  and  the  Back  thin,  and  the  Blade  narrow, 
that  the  Back  may  have  a  wide  Kerf  to  turn  in, 
and  fo  the  eafier  follow  the  Edge. 

SCALES  Proportional :  fee  Proportional  Scales. 

SCALE  of  Mufick.,  tho’  we  find  mention  of  fed 
veral  Diftances  of  Mufick  among  the  Greeks ,  yet  I 
rather  think  them  to  be  Leaps  in  a  fingle  part,  than 
Concords  in  Compofition.  The  Dftances  talk’d  of  a- 
mong  the  Greeks,  are  the  -ro\©~  or  Second,  the 
Ai'?ov(Sy-  or  third,  the  ai*), or  fourth,  the  m «©.«m 
or  fifth,  and  Aittmuw  or  eighth.-  But  if  thefe  were 
defign’d  to  denote  the  Concords,  they  were  in  the 
wrong  to  place  the  fourth ,  and  more  fo  to  place 
th efecond  among  them  :  Or  if  fuch  were  admit¬ 
ted,  ’tis  a  wonder  that  the  fixth,  which  is  known 
to  be  a  Concord ,  was  refufed.  But  if  they  were  ufed 
to  fhew  the  Diftances,  by  which  a  Voice  may  rife 
or  fall,  it  is  no  wonder  that  they  left  out  the  fixth 
and  Jeventh  (being  Diftances  not  to  be  ufed  with¬ 
out  better  Judgment  and  Defign  thanthofe  Times 
would  admit  of)  and  made  mention  of  the  reft,  as 
aeing  common  in  their  Mufick. 

The  Scale  of  Mufick  among  the  Greek/,  confi-1 
fled  but  of  fifteen  Notes,  or  the  Diftances  of  two 
Oftayes,  viz.  The  firft  from  .their 
(which  I  fuppofe  was  the  Key  of  their  Mufick,) 
to  their  M  Ian,  and  the  fecond  from  their  or 
Middle-Note  to  their .  C7nSC«\uta>v,  or  highef! 
Note,  by  which  I  fuppofe  they  defigned  only  the 
utmoft  Extent  of  a  fingle  Natural  Voice. 

And  their  Seven  Moods ,  fo  much  talk’d  of,  were 
no  more  than  the  feven  different  Methods  of  al¬ 
tering  their  Tunes,  by  Flats  and  Sharps,  placed  ac 
the  beginning  of  a  Leffon  ;  which  therefore  they, 
called  K$na  nvov.  Befides  the  Names  of 

their  Notes  in  the  upper  O&ave,  have  no  Affinity, 
with  the  Names  in  the  other ;  whereas  in  Guido 
Aretinus  his  Scale  ®f  20  Notes  (tho*  our  Modern 
Compofers  in  many  Parts  often  exceed  the  Scale, both 
above  and  below)  and  the  Notes  in  every  Odfcave 
begin  with  the  fame  Letter ;  that  we  may  thereby 
more  readily  compute  the  Concords  and  Difcordsi 

SCAR  AGE,  Scaragium,  otherwife  called  Efche - 
rage.  Shew  age  and  Scheawing;  and  in  a  Charter  of 
H.  2.  to  Canterbury,  ’tis  written  Sccwinga  ;  was  for¬ 
merly  a  kind  of*  Toll  or  Cuftom,  exaefted  by  Her 
Majefties  Sheriffs*  qf  Merchant  Strangers  for 
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Wares, /helped  or  offered  to  Sale  within  their  Pre- 
cinds.  This  is  now  Prohibited  by  Statute,  19H. 
7.  c.  8t  But  the  City  of  London  doth  ftill  retain 
the  Cuftcm.  Covecl’s  Interpreter*  The  Officer  that 
Collected  this  Toll,  was  called  the  Scabaldue. 

SCALA,  William  I.  appointed  the  Arms ,  which 
before  him  had. been  ufually  anfwered  in  Viduals, 
to  be  converted  into  Money  numbred,  and  direded 
the  whole  in  every  County  to  be  charged  on  the 
Sheriff,  who  brought  it  into  the  Exchequer- 
adding5,  that  Ehe  Sheriff  Ihould  make  the  Payment, 
rid  Scalam ,  i.  e.  as  Gervafe  of  Tilbury  expounds  it, 
he  fhould  pay  6  Pence  over  in  every  Pound  to 
make  up  the  full  Weight,  and  nearly  the  Intrin- 


for  Shadows :  This  kind  of  Work  Is  Min?  but 

being  very  rough,  isunpleafant  to  the  fight,  ’fwas 
ufed  in  fiome  by  Polidoro  de  Caravagio. 

SCRIBING,  when  the  Joyners  would  fit  a 
piece  of  Board,  &c.  to  an  irregular  Surface,  oranv 
other  irregular  Piece  :  They  open  their  ftiff  Ir0n 
Compaffes  to  the  greateft  diftance,  any  where  be¬ 
tween  the  2  Boards,  &c.  and  then  carrying  0ne 
Leg  along  all  the  irregular  Indentings,  &c.  of  one 
the  other  Leg  moving  Parallel  to  it,  deferibes 
that  irregular  Figure  on  the  other  Board  ;  which 
being  in  that  manner  cut  will  fit  and  i oyn. 
SCUTAGE,  all  Tenants  who  held  from  the 

King  by  Military  Service,  were  either  bound  to  at- 

fick  Value.  And  this  was  agreed  on,  as  an  eafie  tend  Perfonally  in  Wars  and  Expeditions,  or  for 
way  to  remedy  the  defective  Weight  of  Money,  default  of  fuch  Service,  to  pay  a  Scutage  orCompo- 

fition  in  Money,  which  was  Levied  on  every  Scu¬ 
tum  Milit  are, or  Knights'  Fee,  and  the  Proportional 
Parts  for  the  Kings  Ufe.  And  the  Barons  and 
Knights,  which  then  paid  a  Scutage  to  the  King, 
had  a  Power  to  Levy  the  fame  Tax  on  thofe  Te¬ 
nants  who  held  from  them  in  Military  Ser¬ 
vice. 

SGUTAGIO  habendoy  was  a  Writ  that  lay  for  the 
King,  or  other  Lord,  againft  the  Tenant  that  held 
by  Knight-Service,  to  ferve  by  himfelf,  or  elfe  to 
fend  a  fufficient  Man  in  his  Place. 

SCULPTURE,  may  be  diftinguifhedinto  three 
feveral  Arts,  each  of  which  hath  its  Speciffek  Dif¬ 
ference.  For  (faith  Mr*  Evelm  in  his  Hiftory  of 
Chalcogr aphy)  befides  Sculptura ,  as  it  relates  to  Chal¬ 
cography,  there  is  both  Sculptura  and  Ccelatura  $ 
both  which,  according  to  Quintilian ,  differ  from 
the  fir  ft,  with  refped  to  the  Matter ,  on  or  out  of 
which  any  thing  is  wrought.  For  it  was  applied 
to  cutting  or  carving  in  IVood  or  Ivory  j  and  then 
was  called  Tom  ice,  and  the  Artifts  DefeElores  ;  to 
working  in  Piafter,  and  then  called  Paradigramma- 
ticc,  and  the  Axtifts,  Gypfochi  -  to  Cutting  or 
Carving  in  Stone,  and  then  called  Colaptice ,  and 
the  Workmen  Lithoxoi,  and  laftly  in  Metals, 
Glyphicc.  And  it  may  be  deferibed  to  be  an  Art , 
which  teaches  us  to  cut  or  take  away  all  that  is  fuperftu . 
ous  of  the  fubjeEt  Matter ,  reducing  it  to  that  Form  or 
Body,  which  was  deftgned  in  the  Mind  of  the  Ar « 
tift. 

SCUPPER-AW/j,  fee  S copper-holes'. 
SGYRE-GEMOTE,  was  anciently  a  Court  held 
twice  a  Year  (as  the  Sheriffs  turn  is  nowj 
by  the  Bifhop  of  the  Diocefs  and  the  Ealderman  ; 
i.e.  in  fuch  Shires  as  had  Ealdermen)  and  by  the 
Bifhops  and  Sheriffs,  in  fuch  as  were  committed 
to  the  Sheriffs  that  were  immediate  to  the  King  ; 
where  both  the  Ecclefiafiical  and  Temporal  Laws 
were  given  in  Charge  to  the  Country. 

SEALER,  is  an  Officer  in  Chancery ,  appointed 
by  the  Lord  Chancellor,  or  Keeper  of  the  Great 
Seal,  to  Seal  the  Writs  and  Inftruments  there 
made  in  his  Prefence. 

SECTOR,  befides  the  Ufes  of  the  feveral  Lines, 
Circular  and  others  ;  which  you  will  find  difperfed 
under  their  proper  Names.  Some  Problems  may 
properly  come  in  here  under  the  general  Word 
Sedor.  As  1.  To  Open  the  Sector  to  any  given  An- - 

zle- 

Here  muftbe  noted,  that  'tis  one  thing  to  opeii 
the  feveral  pairs  of  Lines  thereon  drawn  to  the 
fame  Angle  ;  for  in  Gunters  Sedor  the  Line  of 
Lines  on  the  one  fide,  and  the  Line  of  Sines  on  the 
other,  make  an  Angle  of  20,  when  the  Edges  of 
the  Sedor  are  clofe  fhur.  So  alfo  the  Line  of  Str 

ferficies% 


and  to  avoid  the  trouble  of  weighing  all  Money 
which  was  brought  into  the  Exchequer . 
SCALENOUS  Cones  1  See  Cone. 

SCEPPE,  an  old  Word,  omitted  in  our  Gloffa- 
ries,  fignifying  a  Bujhel. 

SCENOGRAPH1CK  Projection. ■  of  Perfpe- 
dive,  is  the  Tranfcription  of  any  given  Mag¬ 
nitude,  into  a  Plane  which  interfeds  the  Op- 
tick  Pyramid  at  a  proper  difiance :  For  in 
Projedion,  there  is  to  be  confider’d,  t.  The  I 
ObjeCt,  or  Foundation,  or  Ground  of  the  Projedi¬ 
on,  from  whence  the  Pyramid ,  Cone,  or  Pencil  of 
Bays  go.  (2.)  The£^?  of  the  Spedator,  and 3 
the  Plane  Table ,  or  Diaphanum ,  which  interfeds 
the  Rays,  fome  where  between  the  Objed  and  the 
Eye :  And  the  Reprefentation  or  Appearance  of 
the  Objed  in  that  Plane ,  is  the  Projection  or  Per- 
fpeftive  of  the  Objed.  This  Plane  is  always  fup- 
pofed  to  be  at  Right  Angles  with  the  Horizon. 
And  from  hence  it  will  follow,  that  (1.)  A  Point 
will  be  projeded  there  in  the  Diaphanous  Plane, 
where  the  Optick  Ray  cuts  it.  (1.)  That  Right 
Line  will  be  projeded  where  the  Optick  Triangle 
and  the  Plane  do  mutually  Interfed  each  other, 
3.  That  a  Plane  or  Superficies  will  be  reprefen- 
ted  where  the  Diaphanous  Plane  cuts  the  Optick  Py¬ 
ramid  of  Rays  coming  from  that  Surface.  And 
that  Reprefentation  of  it  called  its  Image. 

SCHAR-Pew»7,  Scham-penny,  and  fometimes 
Schorn-penny.  It  appears  from  our  old  Books,  that 
formerly  fome  Cuftomary  Tenants  were  obliged 
to  pen  up  their  Cattle  at  Night  in  the  Pound  or 
Yard  of  their  Lord,  for  the  benefit  of  their  Dung,i 
or  Scearn,  as  is  the  Saxon  Word.  And  if  they  did 
not  do  this,  they  were  obliged  to  pay  a  fmall  Gom- 
penfation;  which  therefore  was  Called  by  this 
name  of  Scham-penny,  that  is,  Mucl^-penny,  or  Dung- 
penny. 

SCHEAME,  or  Skeen,  in  Architedure,  is  the 
Workmens  word  for  the  middle  part  of  an  Ellip¬ 
tical  Arch. 

SCHIRE-MOTE,  was  anciently  a  Solemn 
Meeting  of  all  the  free  Tenants  and  Knights  in  a- 
ny  County,  to  do  Fealty  to  the  King,  and  Eledan 
Annual  Sheriff.  See  Folk-mote. 

SCHIRE-WYTE,  was  an  Annual  Tax  or  Impo- 
ficion,  paid  to  the  Sheriff  of  any  County  or  Shire, 
for  holding  the  Affizes  or  County-Courts 

SCREW,}  . 

SCRUE,  r  QocrAea- 

SCR  ATCi  \-woi  k ,  in  Italian,  Sgrafitti ,  was  a 
way  of  Painting  in  Fre/co ,  by  preparing  of  a  black 
Ground,  on  which  was  placed  a  white  Piafter  • 
and  this  White  being  taken  off  with  an  Iron  Bod¬ 
kin,  the  Black  appears  thro’  the  Holes,  and  ferves 
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ferficies ,  and  the  Lines  of  Solids  make  an  Angle 
ofio°3  tho’the  Edges  are  clofe  ftiut. 

The  Lines  of  Lines  may  be  opened  to  a  Right 
Angle,  if  the  whole  lateral  Length  be  applied  o- 
ver  between  8  and  6.  Becaufe  □8xD6=ioo.  by 
47.  £1.  Euclid :. 

The  Line  of  Sines  may  be  opened  to  a  Right  An¬ 
gle,  if  the  Lateral  Sine  of  90  be  applied  over 
Parallelly  between  45°.  and  45 °.  in  the  Sines, 
or  if  the  Sine  of  45  be  applied  over  in  them  be¬ 
tween  300.  and  30,  in  the  Line  of  Sines. 

If  you  would  open  the  Lines  >of  Sines  to  any 
particular  Oblique  Angles,  take  out  the  Chord  of 
the  Angle  required,  and  apply  it  over  in  the  Semi- 
■  {{ndiuSy  or  at  the  end  of  the  Line  of  Chords  of  60 
Degrees :  V.  gr.  to  ©pen  the  Sines  to  an  Angle  of  40 
Degrees,  take  out  the  Lateral  Chord  of  40°.  and  to 
it  open  the  Sedtor  in  the  Parallel  Chord  of  6 ©°.  or 
if  you  apply  the  fame  Chord  of  40°.  over  between 
50  and  50  in  the  Line  of  Lines ,  it  will  open  them 
to  the  fame  Angle. 

On  the  contrary,  if  the  Se&or  be  opened  to  an 
Angle  at  a  venture,  you  may  find  the  quantity  of 
that  Angle,  thus:  Take  the  Parallel  Chord  of 
6o°.  and  meafure  it  in  the  Lateral  Chord,  and  it 
fhall  there  give  the  Angle,  i.  e.  the  Angle  that  thofe 
Lines  of  Chords  are  opened  to  :  But  that  will  be 
different  from  the  Angle  of  the  Edges  of  the  Se¬ 
ctor.  N.  B.  If  you  can  apply  the  Centre  of  a  Pro¬ 
nator  to  the  Centre  of  the  Se&or,  you  may  eafily 
and  readily  find  the  Quantity  of  any  of  thefe  An- 
gles. 

SECTA  Curi&y  is  Suit  and  Service  done  by  Te¬ 
nants  at  the  Court  of  their  Lord. 

SECTA  Schirarum  &  Hundredorum ,  was  the  At¬ 
tendance,  Suit  and  Service  done  by  Tenants  in 
the  County  and  Hundred  Courts  ,*  and  Quietos  ejjfe 
dehac  Sefia,  was  a  Privilege  to  be  exempt  from 
fuch  Cuftom  ary  Service. 

SECTIONS  Conick ,  fee  Conick.Settions. 

SECTIONES  Sequentesy  is  a  ,Term  in  Conicks, 
arifing  thus : 


Let  there  be  two  Right  Lines,  as  A  B,  C  D, 
mutually  interfering  each  other  in  E »  which 
Point  E,  isfuppofed  to  be  the  Common  Centre  of 
the  oppofite  Hyperbolick  Sections,  FG,  HI, 
and  whofe  common  Afymptotesthe  propofed  Lines 
A  B,  C  D,  alfo  are.  In  this  particular  Cafe,  the 
Sedior>s  GF,  and  HI,  are  called  SettionesSequen- 
tesy  becaufe  they  are  placed  following  one  ano¬ 
ther  in  the  Contiguous  Angles  of  two  Interfering 
Right  Lines. 

And  if  the  determinate  Diameter  H  G,  of  one 
of  the  Sefliones  Sequentes  (which  is  coincident  with 
the  fuppofed  Indeterminate  Diameter  of  its  Oppo- 
fire )  be  equal  to  the  Vertical  Tangent  K  L,  appli¬ 
ed  between  the  Afymptotes  in  the  Point  G,  of  the 


Diameter  GF,  then  Apollonius  calls  fuch  Se&ions 
Conjugate  Sections.  (  *  •  •• 

SEGMENTS,  on  Gunters  Se&or  there  are  ufu- 
ally  placed  two  Lines,  called  Lines  of  Segments , 
they  are  numbred  with  5, 6,  7,  8,  9, 10,  and  lie 
between  the  Lines  of  Sines3 and  thofe  of  Superficies . 
They  reprefent  the  Diameter  of  a  Circle  fo  divi¬ 
ded  into  100  parts,  as  that  aright  Line  drawn 
thro’  thofe  parts,  and  normal  to  the  Diameter, 
lhall  cut  the  Circle  into  2  Segments,  of  which  the 
greater  fhall  have  that  Proportion  to  the  whole 
Circle ;  as  the  Parts  cut  have  to  1 60.  Their  ufes  are, 

1.  To  divide  a  given  Circle  into  z  Segment  sf  which 
fhall  have  a  given  I{atioy  which  is  done  by  opening 
theSedtor,  and  applying  the  given  Circles  Diame- 
terin  the  Points  of  io©  in  thefe  Lines;  for  then 
a  Parallel  taken  from  any  Points  proportional  to 
the  greater  Segment  required,  fhall  give  the  depth 
of  the  greater  Segment,  accounted  on  a  Diameter 
biffe&ing  the  Segment. 

2.  To  find  the  Proportion  between  the  Circle  and  any 
given  Segments  of  it. 

Open  the  Sedfor,  as  before,  and  then  take  the 
depth  of  the  greater  Segment,  and  apply  Parallel  to 
the  Diameter,  and  the  Points  where  it  fits  in  exa£t- 
ly,  willftiew  the  Proportion  to  1 00. 

SEElNG.The  Senfe  of  Seeing  is  probably  caufed 
thus  5  the  Rays  of  Light  exhibiting  all  Colours, 
fall  upon  the  bottom  of  the  Eye,  and  there  caufe 
or  excite  Vibrations  in  the  Tunica  Retina  :  Which 
Vibrations  being  communicated,  or  propagated  a* 
long  the  Solid  Fibres  of  the  Optick  Nerves  into 
the  Brain,  do  there  caufe  that  Senfation,  which 
we  call  Vifion  or  Seeing.  For  becaufe  denfe  Bo¬ 
dies  conferve  their  Heat  along  while,  and  the  Den- 
feft,  the  longefttime,  the  Vibrations  of  their  Parts 
are  of  a  lading  nature,  and  therefore  may  be  pro¬ 
pagated  along  folid  Fibres  of  Uniform  Denfity  to  3 
great  diftance,  for  conveying  into  the  Brain,  the 
Impreflions  made  upon  all  the  Organs  of  the  Senfe. 
For  that  Motion  which  can  continue  long  in  one 
and  the  fame  part  of  a  Body,  can  be  propagated  a 
long  way  from  one  part  to  another,  fuppofing  the 
Body  Homogeneal,  fo  that  the  Motion  may  not  be 
refledted,refradfed,  interrupted,  or  difordered  by  a~ 
ny  unevennefs  of  the  Body.  Newtons  Opticks ,  Book?* 

The  fame  Author  renders  it  probable,  that  the 
Species  of  Objefts  feen  with  both  Eyes,  are  united 
in  that  Place  where  the  Optick  Nerves  meet  and 
joyn,  before  they  come  into  the  Brain ;  The  Fi¬ 
bres  on  the  right  fide  of  both  Nerves  uniting  there, 
and  after  Union,  going  thence  into  the  Brain  in 
the  Nerve,  which  is  on  the  right  fide  of  the  Head  ; 
and  the  Fibres  on  the  left  fide  of  both  Nerves  uni¬ 
ting  in  the  fame  place,  and  after  Union  going  into 
the  Brain  in  the  Nerve,  which  is  on  the  left  fide  of 
the  Head :  And  thefe  two  latter  Nerves  meet  and 
unite  in  the  Brain,  in  fuch  a  manner  that  their  Fi¬ 
bres  make  but  one  entire  Species  or  Pi&ure :  Half 
of  which,  vi%.  that  on  the  right  fide  of  the  Senfo- 
rium,  comes  from  the  right  fide  of  both  Eyes,  thro" 
the  fide  of  both  the  Optick  Nerves,  to  the  Place 
where  thefe  Nerves  meet,  and  from  thence  on  the 
right  fide  of  the  Head  into  the  Brain  :  But  the 
other  half,  vi%.  thdt  on  the  left  fide  of  th c.Senfo- 
riumy  comes  in  like  manner  from  the  lefc  fide  of 
both  Eyes.  For  the  Optick  Nerves  of  fuch  A- 
nimals  as  look  the  fame  way  with  both  Eyes, 
(as  of  Men,  Dogs,  Sheep,  Oxen,  &c.)  meet 
before  they  come  into  the  Brain  ;  but  the  Op¬ 
tick  Nerves  of  fuch  Animals  as  do  not  look  the 
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me  way  wich  b’oth  Eyes  (as  of  Fifties,  and  of  the 
C  hamaelion,  cfo  not  fo  meet  and  unite.  If  I  am 
lightly  informed. 

When  a  Man  in  the  dark,  preffes  either  corner 
ol  his  Eye  With  hi^  Finger,  find  at  the  fame  time 
turns  his  Eye  a  contrary  way,  he  will  fee  a  Cir¬ 
cle  of  Colours,  like  thofe  in  the  Feather  of  a  Pea¬ 
cock  s  Tail  j  which  variegated  Circle  of  Colours, 
feems  to  arife  from  the  fame  kind  of  Motions  ex¬ 
cited  in  the  bottom  of  the  Eye  by  the  Preffure  of 
the  Finger,  as  at  other  times  are  excited  there  by 
Light  for  caitfing  Vifion.-  And  when  a  Man  by  a 
Broke  upon  his  Eyes  fees  a  Flalh  of  Light,  are  not 
the  like  Motions  excited  in  the  Retina  by  that 
Stroke  ? 

SE1GNOURAGE,  9  E  5.  St  at.  2.  c.  1.  feems 
to  have  been  a  Royalty  or  Prerogative  of  the 
Prince,  whereby  he  challenged  allowance  of  Gold 
and  Silver  brought  into  the  Mafs  for  his  Exchange 
for  Coin.  Out  of  every  Pound  Weight  of  Gold, 
the  King  had  for  his  Coin  five  Shillings,  out  of 
which  he  paid  to  the  Mafter  of  the  Mint  for  his 
Work,  fometimes  1  Shilling,  and  fometimes  18 
Pence.  Upon  every  Pound  Weight  of  Silver  the 
Seigneurage,  anfwered  to  the  King,  in  Edxv.  3’s  time 
was  eighteen  Penny-  weight  ponder  e,  which  about 
that  time  amounted  to  about  a  Shilling,  and 
out  of  which  he  paid  fometimes  8,  fometimes  9 
Pence  to  the  Mint-mafter.  In  H.  the  5th’s  time, 
the  King’s  Seignoumge  for  every  Pound  Weight  of 
Silver  was  15  Pence. 

SELL,  fo  Architecture,  is  the  Term  both  for 
the  loweft  piece  of  Timber  in  a  Timber-building, 
or  for  that  on  which  the  whole  Superftrudfure  is 
ereded  ;  and  alfofor  the  bottom-pieces  in  a  Win¬ 
dow-frame;  the  former  is  called  a  Ground-fell,  the 
latter  a  Window -fell. 

SEME,  Summa,  is  an  Horfe  load,  a  >.  Seme  of 
Com  is  8  Buffiels. 

.-..^NESCHAL,  was  the  Word  anciently  for  the 
Chief  Steward  or  Head  Bailiff*  of  a  Baron,  that 
kept  his  Courts,  and  managed  his  Demefne-lands, 
and  hath  been  the  Title  of  the  Lord  High  Stew¬ 
ard,  and  of  the  Steward  ofrhe  King’s  Houftiold,£?c. 

SEPTUAGESIMA,  is  always  the  thirdSunday 
before  Qj-iadragcftma  excluCive  ;  from  which,  until 
the  Offfaves  after  Eafter,  Marriage  is  forbidden  by 
the  Canon-law.  It  takes  its  name  from  its  being 
above  70  Days  before  Eafter. 

SEPTUM  Medium,  is  properly  the  infide  of  the 
lett  Ventricle  of  the  Heart,  becaufe  its  Fibres  are 
continued  with  the  Fibres  of  the  oppofite  fide  of 
the  lame  Ventricle;  it  divides  the  left  Ventricle  of 
the  Heart  from  the  right. 

Caufv,  is  the  Procefs  and  depen¬ 
ding  Iffue  of  a  Caufe  or  Trial. 

•  1  Molendini,  isowing  Suit  to  a  par¬ 

ticular  Mill,  or  being  bound  to  grind  Corn  in  that 
Place  only  ;  which  formerly  was  a  Duty  and  Ser¬ 
vice  laid  upon  many  Tenants  ;  wherefore  Conci- 
aere  Scquelam  Molendini,  was  to  grant  all  the  Toll 

andciorfeing  ?rom  ^Uch  ^ftoroary  Rights. 

SERGEANT,  is  a  word  diverfely  ufed  in  our 
Law,  and  applied  to  fundry  Offices  and  Callings. 

A  Sergeant  at  Law,  or  of  the  Coif,  is  the  greatift 
Degree  taken  in  that  Profeffion,  as  that  of  a  Do- 

is  in  the  Oivil  L,a.w.  Astliefc  are  the  moft 
Learned  and  Experienced,  there  is  one  Court  ap¬ 
propriated  to  Plead  in  by  themfelves,  which  is  the 
Common-pleas,  where  the  Common  Law  of  Ew- 
Innd  is  moft  ftri&ly  obferved :  But  tho’  they  have 


this  Court  to  themfelves,  theT^t  prohibited 
Pleading  in  other  Courts ;  where  the  ludues 
Cvho  muft  be  firft  Sergeants;  call  them  Brothfrs. 

Jr  wiTTArek  1  d  by  5he  KlnS's  M»date, 

or  Writ  dire(2e<l  to  them,  and.  commanding  them 
under  a  great  Penalty  to  take  upon  them  that’ 
Degree  by  a  Day  Aligned.  Out  of  thefe  one 
is  (more  may  be;  made  the  King's  Sergeant,  to 
^  a11  Caufes,  efpecially  in  Treafon. 

SLRCrE  ANT  af  Arms,  is  an  Officer  appointed 
to  attend  the  Perfon  of  the  King,  An.  7  H8.  ef. 
to  Arrell  Traytors,  &c.  and  Perfons  of  Quality 
Offending,  and  to  attend  the  Lord  High  Steward 
when  he  fits  in  Judgment  on  any  Traytor,  &c.  Bv 
the  Stat.  13  Richard  2.  c.  6.  There  cannot  be  a- 
bove  30  in  the  Realm.  Two  of  thefe  by  the  King’s 
Allowanceattend  the  two  Houfes  of  Parliament, 
ine  Uifice  ot  him  m  the  Houje  of  Commons  is  to 
keep  the  Door,  and  to  execute  fuch  Commands  as 
the  Houfe  ffiall  dire#,  efpecially  as  to  the  appre- 
henfion  of  Offenders,  &c. 

Another  of  thefe  attends  on  the  Lord  Chancel- 
for  or  Keeper  in  the  Chancery ,  and  one  on  the  Lord 
High  Treafurer,  one  to  attend  on  the  Lord  Prefi- 
dent  of  and  another  on  the  Lord  Prefident 
of  the  North.  Another  fort  of  Sergeants,  are  chief 
Officers  executing  feveral  Fundions  in  the  King’s 
Houfehold  ;  of  which  you  may  find  many  in  Star. 
33  H.  8.  c.  12.  There  is  alfoan  inferiour  kind* 
of  Sergeants  of  the  Mace,  whereof  there  is  a  Troop 

in  the  City  of  London ,  attending  the  Lord  May¬ 
or-  1 

SER  JEAN  TRY,  was  a  Service  formerly  done 
tor  the  holding  of  Lands,  and  was  either  Grand  Ser- 
jeantry,  which  was  fome  Honourable  Military  Ser* 
vice  paid  only  to  the  King  ;  as  to  carry  his  Banner, 
ear  his  Sword,  gfc.  Or  Petty-Serjeantry,  which 

was  fome  Iefs  Noble  Service  paid  to  the  King  or 
any  other  Lord.  Some  will  have  Grand  Serean- 
try,  to  be  where  a  Man  holds  Lands  of  the  King  by 
Service,  which  he  ought  to  perform  fin  Perfon 
and  Petty-Ser jeantry,  to  be  where  he  holds  his  Lands 
of  the  King,  to  yield  him  Yearly  fome  final! 
thing  towards  his  Wants. 

SER  VICE- Royal,  was  the  Rights  and  Preroga- 
tives  that  within  fuch  a  Mannor  belonged  to  the 
if  Lord  of  it ;  and  were  generally  rec¬ 
koned  to  be  thefe  6. 1.  Power  of  Judicature  in  Mat¬ 
ters  of  Property.  2.  Power  of  Life  and  Death  in 
Criminal  Gaufes.  3.  A  Right  in  Wayfs  and 
Strays.  4.  Affeffments.  5.  Minting  of  Money. 

6.  Affize  of  Bread,  Beer,  Weights  and  Mea- 
fures. 

SERVICE,  (which  is  fometimes  called  Ser¬ 
fage)  is  divided  into  Perfonai  and  Real,  and  inro 
Military  and  Bafe  ;  as  alfointo  Intrinjick  and  Ex- 
trinfick.  Intrinfick  Service  they  reckon  due  to  the 
Capital  Lord  of  the  Mannor.  Service  is  again  di¬ 
vided  into  Frank, and  Bafe,  the  one  is  termed  Libe¬ 
rum  Servitium,  the  other  Villenagium.  ’Tisalfo  di¬ 
vided  into  Continual  or  Annual ,  and  into  Cafual  or 
Accidental ;  the  former  being  the  Seifin  of  Rent,  and 
the  latter  Seifin  of  Reliefe. 

SERVICE,  in  a  Legal  Senfe,  is  a  right  by 
which  one  thing  is  fubjedt  to  another  thingor Per¬ 
fon.  And  of  thefe  fome  are, 

SERVICES  Predial  or  Real,  which  are  Rights 
that  one  Eft  ate  fometimes  orves  another:  And  thefe 
Predial  Services,  they  reckon  to  be  fome  Ruftical 
or  Rural;  fuch  as  the  Right  of  Riding  or  Walking, 
or  going  with  a  Carriage  thro’  another  Man’s 

Ground  ; 


SHE 


Ground;  the  Right  of  drawing  Water,  orbring¬ 
ing  it  thro’  his  Ground,  &c.  And  fome  Services 
are  called  Urbina,  which  are  the  Rights  that  are 
preferred  to  Mens  Houfes,  built  contiguous  tdone 
another,  &c. 

SERVICES Per  final,  are  thofe  Services  which 
are  due fr dm  a  Thing  to  a  Perfidy  and  of  thefe  they 
account  i  by  name,  vi%.  Vfufruft,  Vfi  and  Habi¬ 
tation  ;  but  there  are  very  many  aqd  various  ones 
which  havenodiftindt  Names; 

SERV1TIUM  H?gale9  Royal  Service,  are  the 
Rights  and  Prerogatives  that  within  fuch  a  Mannor 
belong  to  the  Ring  as  Lord  of  it ;  and  thefe  are 
generally  reckon’d  6.  As,  i .  Power  of  Judica¬ 
ture  in  Matters  of  Property,  2.  Power  of  LLe 
and  Death  in  Cafes  of  Felony  and  Murder.  3.  A 
Right  in  Waifs  and  Strays.  4.  Affeffmcnts.  5. 
Minting  of  Mony.  And  6.  Aflize  of  Bread  and 
Beer,  Weights  and  Meafures. 

All  thefe  entire  Privileges  were  annexed  to 
fome  Mannors,  in  their  Grants  from  the  King,  and 
were  fometimes  conveyed  in  the  Charters  of  Do¬ 
nation  to  Religious  Houfes. 

SERVITORS  of  Bills ,  are  fuch  Servants  or 


Melfengers  of  the  Marthal  of  the  Queen  s-bench,  as 
were  fent  abroad  with  Bills  or  Writs,  to  Summon 
Men  to  that  Court.  They  are  now  commonly 
called  Tip-Jlaves. 

SESAMOIDjEA  Offa,  the  Ufe  of  thefe  Bones, 
which  are  placed  at  the  Articulations  of  the  Bones 
of  the  Fingers  and  Toes,  is  that  they  mayferveas 
fo  many  Pullies  about  which  the  Tendons  pafs,  at 

fome  diftance  from  the  Centre  of  the  Articulation, 
whereby  the  Directions  of  the  Motions  of  thefe 
Tendons  are  kept  always  at  the  fame  diftance 

from  the  Centre  of  Motion  of  the  Articulati- 

I  •  t  or*  TV  :t  !  ’• 

on.  ■ 


SEWERS,  are  Paffages,  Canals,  or  Gutters  to 
carry  Water  into  the  Sea  or  fome  River.  And 
therefore  theCommiflioners  of  the  Sewers  are  fuch 
Perfons,  as  by  Authority  under  the  Great  Seal  of 
England,  do  fee  Ditches  and  Drains  in  Marlhes 
and  Fenny-places,  well  kept  and  maintained  for 
the  better  preferving  the  Grafs  upon  the  Lands  for 
feeding  of  Cattle,  &c.  by  conveying  the  Water 
off  the  Ground  into  the  Sea  or  River. 

:  SEXTAR  of  Wheat  or  other  Corn  (from  Sexta- 
■rt'uj)  was  that  quantity  anciently  which  we  now 
call  a  Quarter ,  containing  a  Buffiel.  In  fome 
Countries  ’tiscalled  a  Seame. 

SHAFT,  is  the  hollow  Entrance  into  a  Mine 
which  is  fun\  or  dug  to  come  at  the  Ore.  In  the 
Tin  mines ,  after  this  is  funk  about  a  Fathom, they 
leave  a  little  long  fquare  Place,  which  is  called  a 
Shamble. 


SHAMBLE,  fee  Shaft. 

SHELF,  is  what  the  Miners  (efpecially  in  the 
Tin- MinesJ  call  the  Faft  Countrey,  by  which  they 
mean  an  Imaginary  Surface  of  the  Earth,  which 
at  the  Concrflion  of  the  Waters  in  the  general  De¬ 
luge  of  Noah,  was  never  moved  ;  and  to  the  Shelf , 
they  think  all  th e  "Loads  or  Mineral  Veins  at  firftlay 
even  and  parallel ;  tho’  after  the  Flood  they  were 
lome  elevated,  fome  depreffed,  S3c.  And  by 
Shelf  now  they  mean  that  hard  Surface  or  Coat  of 
the  Earth  which  lies  under  the  Mold ,  ufually  about 
a  Foot  deep  ;  for  they  fuppofe,  that  ftnee  the 
Flood  the  Earth  hath  gotten  a  new  Coat  of  Vege¬ 
table  Earth,  or  fuch  as  is  made  by  the  Corruption 
of  Vegetables  and  Animals. 


SHERIVE or  Sheriff,  Vice  Comes,  is  the  Chief 
Officer  of  the  King  in  any  Shire  or  County,  for¬ 
merly  the  Sheriff  Was  chofen  by  the  People  in  the 
County  Court  by  Vote,  as  the  Knights  of  the 
Shire  for  Parliament  now  are;  but  now  the  She¬ 
riff  is  nominated  by  the  King.  Camden  in  his 
Britannia ,  dcfcribeS  this  Office,  and  the  Antiqui¬ 
ty  and  Authority  of  this  Officer.  See  Co.  Rep.  lib. 
4.  And  Spelmans  Gloffary  under  the  word  Vice- 
Comes.  His  Oath  is  extant  in  Beg.  Or ig.  fol, 
331. 

SHERIFF  TOOTH,  feems  anciently  to  have 
been  a  Tenure  by  tKe  Service  or  Duty  of  provi¬ 
ding  Entertainment  for  the  Sheriff  at  his  Cottnty- 
Turns  or  Courts.  For  it  appears  by  jf^y/e/s  Placid 
ta  Parliament,  [fol.  653.  that  in  Dehbyfhire  the 
King’s  Baylifls  did  formerly  take  6  Pence  of  every 
Bovate  of  Land,  in  Name  of  Sheriff-tooth. 

SHILLING,  Solidus  in  the  Latin  is  a  word  of 
very  uncertain  Signification,  and  differs  almoft  in 
every  Nation.  But  the  word  Sdylling  or  Shilling 
in  England,  never  fignified  any  thing  but  5^.  with 
the  Saxons,  and  ii 'd*  ever  ftnee.  When  it  firft 
went  for  izd.  ?ti$  hard  to  find  :  But  there  was  no 
1 2  Penny  PiecC  of  that  name  Coined  ill  England  till 
1504.  and  then  Stow  calls  them  Groats  ;  tho*  Fa¬ 
bian  mentions  them  under  the  name  of  Shillings. 
In34jFJ.  8.  there  were  12  Penny  Pieces  ftruck, 
but  they  were  called  T eflons. 

SHINGLING  Tongs,  are  ufed  in  the  Finery  of 
an  Iron-forge,  to  take  out  the  Loop,  In  order  to 
bring  it  Under  the  Hammer  into  a  Bloom.  ■ 

SHOALD,is  the  Miners  Term  in  the  Tin  Mines# 
for  fuch  Fragments  of  Ore,  which  by  Rains,  Cur¬ 
rents  of  Water,  &c.  are  torn  off  from  the  Load  or 
Veins  of  Ore.  Thefe  are  wafht  down  from  the 
Mountains,  and  by  finding  of  them,  they  guefs 
where  to  look  for  a  Load  of  Ore.  Sometimes  *tis 
called  Squod,  fometimes  Squad, 

SHORT  Sails,  in  a  Man  of  War,  are  the  fame 
with  the  Fighting-fails,  and  are  the  ForeTail, Main- 
fail,  and  Fore-top  fail  Thefe  are  aft  that  are  ufed 
in  a  Fight,  left  the  reft  (hould  be  fired  or  fpoiled  i 
And  befides  they  would  be  troublefome  to  handle, 
and  would  hinder  the  fight  and  ufe  of  Arms.  When 
a  Ship  gives  Chafe  to  another,  if  the  Chafe  hath  a 
mind  to  fight,  they  fay,  the  Chafe  flrips  her  felf 
into  her  fhort  or  Fighting  fails  ;  that  is  puts  out  her 
Colours  in  the  Poop,  her  Flag  at  the  Maintop, 
and  her  Streamers  or  Pendants  at  her  Yard-arms  ; 
Furls  her  Sprit-fail,  Peeks  her  Mizen,  and 
Slings  her  Main  yard,  and  when  the  Chafer  fees 
this,  he  is  to  prepare  for  an  Engagement. 

SIGNALS,  are  Signs  made  at  Sea  by  the  Ad¬ 
miral  or  Commander  in  Chief  of  any  Squadron  of 
Ships,  either  in  the  Day  or  by  Night,  either  for 
Sailing  or  Fighting,  or  for  the  better  Security  of 
the  Merchants  Ships  that  are  under  the  Convoy  of 
Her  Majefties  Men  of  War.  Thefe  Signals  are 
appointed  and  determined  by  Order  of  the  Lord 
High  Admiral,  and  are  as  follows : 

SIGNALS  by  Day,  when  Ships  are  at  an  An¬ 
chor,  in  weighing  Anchor,  Sailing,  f§c.  When 
the  Admiral  or  Commander  in  Chief  would  have 
the  Fleet  prepare  for  Sailing ,  he  firft  loofes  his  Fore - 
Topfiil ,  and  then  the  whole  Fleet  are  to  do  the 
fame. 

2.  When  he  would  have  them  Unmoor ,  he  loo¬ 
fes  his  Main-top  fail,  and  fires  a  Gun  ;  which  in  the 
Royal  Navy  is  to  be  anfwered  by  every  Flagg 
Ship 

iB  3.  When? 
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3.  When  he  would  have  them  Weight  heloofes 
his  Fon*!op-Jhfl,  and  Fires  a  Gun,  and  fomctimes 
hawls  home  his  Sheets;  the  Gun  is  to  be  anfwered 
by  every  Flag  Shif>,  and  every  Ship  to  get  to  Sail 
as  ;foon  as  it  can.  If  with  the  l  eeward  fide,  the 
Stern-mod  Ship  is  to  weigh  firft. 

4.  When  the  Admiral  or  Commander  in  Chief 
would  have  the  Weather-moft  and  Head-moft  Ships 
to  Tack  fird,  he  hoifts  the  Union-flag  at  the  Fore- 
tof-mafl-bead,  and  Fires  a  Gun,  which  each  Flag 
Ship  muft  anfwer. 

But  if  he  would  have  the  Sternmoft  and  Lee- 
ward-moft  Ships  to  Tacl{  firft,  he  hoifts  the  Union 
Flag  at  the  Mifcen-top-maft-head,  and  Fires  a  Gun. 
And  when  he  would  have  all  the  whole  Fleet  Tm  4, 
he  hoifts  an  Union,  both  on  the  Fore  and  Mizen- 
top-maft-heads,  and  Fires  a  Gun. 

5.  When  in  bad  Weather,  he  would  have  them 
Wear  and  bring  to  the  other  Tack. ,  he  hoifts  a  Pen¬ 
dant  on  the  Enfign-ftafF,  and  Fires  a  Gun :  And 
then  the  Leeward-moft  and  Stern-moft  Ships  are  to 
Wear  firft,  and  bring  on  the  other  Tack  and  lie 
by,  or  go  on  with  an  eafie  Sail  till  he  comes  a 
Head.  Every  Flag  is  to  anfwer  with  the  fame  Sig¬ 
nal. 

6 ■  If  they  are  lying  by,  or  Sailing  by  a  Wind, 
and  the  Admiral  would  have  them  bear  up  and  Sail 
before  the  Wind,  he  hoifts  his  Enfign,  and  fires  a 
Gun,  which  the  Flags  are  to  anfwer.  And  then 
the  Leewardemoft  Ships  are  to  bear  up  firft,  and  to 
give  room  for  the  Weather-moft  to  Wear,  and  Sail 
before  the  Wind  with  an  eafie  Sail,  till  the  Admi¬ 
ral  come  a  Head, 

But  if  it  ftiould  happen  when  the  Admiral  hath 
pecafion  to  Wear  and  Sail  before  the  Wind,  that 
both  Jack  and  Enfign  be  abroad,  he  will  hawl 
down  the  Jack  before  he  fires  the  Gun  to  wear, 
and  keep  it  down  till  the  Fleet  is  before  the 
Wind. 

7.  When  they  are  Sailing  before  the  Wind, 
and  lie  wouldjhave  them  bring  to  with  theStar-board 
Tacks  Aboard,  he  hoifts  a  Bed  Flag  at  the  Flag- 
ftaff,  on  the  Mizen-top-maft-head,  and  Fires  a 
Gun  ;  but  if  they  are  to  bring  too  with  the  Lar¬ 
board-tack,  he  hoifts  a  Blue  Flag  at  the  fame  Place, 
and  Fires  a  Gun.  Every  Ship  to  anfwer  the 
Gun. 

8.  When  any  Ship  difeovers  Land,  he  is  to  hoift 
his  Jack  and  Enfign,  and  keep  it  abroad  till  the 
Admiral  or  Commander  in  Chief  Anfwer  him  by 
hoifting  his ;  on  fight  of  which  he  is  to  hawl  down 
his  Enfign. 

9.  If  any  difeovers  Danger,  he  is  to  Tack,  or 
bear  up  from  it ;  and  to  aw  Jack  abroad  from  the 
Main-top-maft  Crofs-trees  downward  upon  the 
Back-ftay,  and  Fire  two  Guns:  But  ifhelhould 
ftrike  or  ftick  fa  ft,  then  befides  the  fame  Signal 
with  his  Jack,  he  is  to  keep  Firing  till  he  fees  all 
the  Fleet  obferve  him,  and  endeavour  to  avoid  the 
Danger. 

1  o.  When  any  fees  a  Ship  or  Ships  more  than 
the  Fleet,  he  is  to  put  abroad  his  Enfign,  and 
there  keep  it,  till  the  Admiral’s  or  Commander’s  is 
our,  and  then  to  lower  it  as  often  as  he  fees  Ships, 
and  to  ftand  in  with  them,  that  fo  the  Admiral 
may  know  which  way  they  are,  and  how  many  : 
But  if  he  be  at  fuch  a  diftance  that  the  Enfign 
can’t  well  be  difeovered,  he  is  then  to  lay  his 
Head  towards  the  Ship  or  Ships  fo  deferyed,  and 
to  brail  up  his  low  Sails,  and  continue  hoifting 
and  lowering  his  Top-fails,  and  making  a  Weft  I 


with  his  Top-gallant-fails,  till  he  is  perceived  by 
the  Admiral. 

11.  When  the  Admiral  would  have  the  Vice 
Admiral,  or  he  that  Commands  in  the  fecondPoft 
of  the  Fleet,  to  fend  out  Ships  to  Chafe,  he  hoifts 
a  Flag,  Striped  White  and  Red,  on  the  Flag-ftafF 
at  the  Fore-top-maft-head,  and  Fires  a  Gun.  But  * 
if  he  would  have  the  Rear-Admiral  do  fo,  he  then 
hoifts  the  fame  Signal  on  the  Flag-ftafF  at  the  Mizen- 
top-maft-head,  and  Fires  a  Gun. 

1 2.  When  the  Admiral  would  have  any  Ship 
to  Chafe  to  Windward  t  he  makes  a  Signal  forfpea- 
kingwith  the  Captain,  and  hoifts  a  J$ed  Flag  in 
the  Mizen-fhrouds,  and  Fires  a  Gun. 

But  if  to  Chafe  to  Leeward ,  a  Blue  Flag ;  and 
the  fame  Signal  is  made  by  the  Flag  in  whofe  Di¬ 
vision  that  Ship  is.  When  he  would  have  them 
give  over  Chafe,  he  hoifts  a  White  Flag  on  his 
Flag-ftafF  at  the  Fore-top-maft-head,  and  Fires  a 
Gun  :  Which  Signal  is  to  be  made  alfo  by  that 
Flag  Ship,  which  is  neareft  the  Ship  that  gives  • 
Chafe,  till  the  Chafing  Ship  fees  the  Sig^ 
nal. 

13.  In  Cafe  of  Springing  a  Leak,  or  any  other 
Difafter  that  difables  their  Ship  from  keeping 
Company,  you  are  to  hale  up  your  Courfes,  and 
Fire  two  Guns. 

14.  When  any  Ship  would  fpeak  with  the  Ad¬ 
miral,  he  muft  fpread  an  Englifh  Enfign  from  the 
Head  of  his  Main  or  Fore-top-maft  downwards  on 
the  Shrouds,  lowering  his  Main  or  Fore-top-fail, 
and  Firing  Guns  till  the  Admiral  obferve  him : 
And  if  any  Ship  perceives  this,  and  judges  that 
the  Admiral  doth  not,  that  Ship  muft  make  the 
fame  Signal,  and  make  the  beft  of  his  way  to  ac¬ 
quaint  the  Admiral  therewith,  who  will  anfwer  by 
Firing  one  Gun. 

15.  When  the  Admiral  would  have  the  Fleet 
to  prepare  ro  Anchor,  he  hoifts  an  Enfign  ftriped 
Red,  Blue  and  White  on  the  Enfign-ftafF,  and 
Fires  a  Gun ;  and  every  Flag-Ship  makes  the 
fame  Signal. 

16.  If  he  would  have  the  Fleet  Moor9  he  hoifts 
his  Mizen-top-fail  with  the  Clew-lines  haled  up, 
and  Fires  a  Gun. 

17.  If  he  would  have  the  Fleet  Cut  or  Slip,  he 
loofes  both  his  Top-fails,  and  Fires  two  Guns  ; 
and  then  the  Leeward  Ships  are  to  cut  or  flip  firft, 
to  give  room  to  the  Weather-moft  to  come  to 
Sail. 

So  if  he  would  have  any  particular  Ship  to  cut 
or  flip,  and  to  Chafe  to  Windward ,  he  makes  the 
Signal  for  fpeaking  with  that  Ship,  hoifts  a  Red 
Flag  in  the  Mizen-fhrouds,  and  Fires  a  Gun :  But 
if  the  Ship  is  to  Chafe  to  Leeward ,  he  hoifts  a 
Blue  Flag,  as  before. 

18.  If  he  would  have  the  Fleet  Exercife  their 
Small  Arms ,  he  hoifts  a  Bed  Flag  on  the  Enfign- 
Staff,  and  Fires  a  Gunj  but  if  the  great  Guns, 
then  he  puts  up  a  Pendant  over  the  Red  Flag. 

SIGNALS  by  Night ,  to  be  obferved  at  an  An¬ 
chor,  in  Weighing,  Anchoring  and  Sailing. 

1.  When  the  Admiral  would  have  the  Fleet  to 
Vnmoor  and  BJde  (hert,  he  hangs  out  3  Lights  one 
over  another  in  the  Main-top-maft-fhrouds,  over 
the  conftant  Light  in  the  Main-top,  and  Fires  2 
Guns,  which  are  to  be  anfwered  by  the  Flag-Ships  j 
and  each  private  Ship  hangs  out  a  Light  in  the 
Mizen-fhrouds^  , 
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IV.  B.  All  Gum  fir’d  for  Signals  in  the  Night, 
mufi  be  Fir’d  on'the  fame  fide,  that  they  may  make 

no  alteration  in  the  Sound.  ^  ’ 

2.  When  he  would  have  them.PLfc#^  he  hangs 
a. Light  in  the  Main-top-maft-lhrouds,  and  fires 
a  Gun,  which  is  to  be  anfweredby  all  the  Flags ; 
and  every  private  Ship  mutt  hang  out  a  Light  in 

his  Mizen-ttiroud.  _ 

2.  When  he  would  have  them  Tack,  he  hoiits  2 
Lights  on  the  Fnfign-ftafF,  one  over  another,  ab&ve 
the  conftant  Light  in  his  Poop,  and  fires  a  Gun; 
whichis  to  be  anfwered  by  all  the  Flags :  And  e- 
very  private  Ship  is  to  hang  out  a  Light  extraordi¬ 
nary,  which  is  not  to  be  taken  in  till  the  Admiral 

rakAfterhthe  Signal  is  made,  the  Leeward-mod  and 
Stern-moft  Ships  mult  Tack  as  fail  as  they  can;  and 
the  Stern-moft  Flag-Ship,  after  he  ts  about  upon  the 

other  Tack,  is  to  lead  the  Fleet  and  him  they 
are  to  follow,  .  to  avoid  running  thro  one  another 

.  When  he  is  upon  a  Wind,  and  would  have 
the  Fleet  Wear  and  bring  to  on  the  other  Tack,  he 
hoifts  up  one  Light  at  the  Mizen-peCk,  and  fires  3 
Guns ;  which  is  to  be  anfwered  by  the  Flag-Ships^ 
and  every  private  Ship  mutt  anfwer  with  one^ 
Light  at  the  Mizen-peek.  The  Stern-moft  and 
Leeward-moft  Ships  are  to  bear  up,  fofoonas  the 

Signal  is  made.  '  .  , .  .  xv 

•  5.  When  he  would  have  them  m  blowing  Wea¬ 

ther  to  lie  a  try ,  fhort,  or  a  Hull,  or  with  the  Head- 
fails  braced  to  the  Majl,  he  willihew  4  Lights  of  e- 
qual  height,  and  fire  5  Guns;  which  are  to  be  an- 
fwered  by  the  Flag- Ships,  and  then  every  private 
Ship  mutt  fhew  4  Lights.  And  after  this,  if  he 
would  have  them  to  make  Sail,  he  then  fires  10 
Guns;  which  are  to  be  anfwered  by  all  the  Flags, 
and  then  the  Head-moft  and  Weather-moft  Ships  , 
are  to  make  Sad. firft.  7  | 

6.  When  the  Fleet  is  Sailing  large,  or  before: 
the  Wind,  and  the  Admiral  would  have  them 
Bring  too,  and  lie  by  with  their  Star-board  Tacks  A- 
board,  he  puts  out  4  Lights  in  the  Fore-fhrouds, 
and  fires  6  Guns  ;  but  if  with  the  Lar. board  Tacks 
Aboard,  he  fires  8  Guns,  which  are  to  be  anfwered 
by  the  Flag-Ships,  and  every  private  Ship  mutt 
fhew  4  Lights.  The  Wind-moft  Ships  mutt  bring 
too  firft. 

7.  Whenever  the  Admiral  alters  his  Courfe,  he 
fires  1  Gun  (without  altering  his  Lights,)  which  is 
to  be  anfwered  by  all  the  Flag-fhips. 

,  8.  If  any  Ship  hath  occafion  to  lie  Jhort,  or  by, 

<  after  the  Fleet  has  made  Sail,  he  is  to  fire  I  Gun, 
and  fhew  3  Lights  in  his  Mizen-fhrouds. 

9.  When  any  one  firft  difcovers  Land  or  Dan¬ 
ger,  he  is  to  Ihew  as  many  Lights  as  he  can,  to 

"lire  1  Gun,  and  to  Tack,  or  bear  away  from  it. 
And  if  any  one  happen  to  fpring  a  Leak,  or  any 
be  difabled  from  keeping  company  with  the  Fleet, 
fie  hangs  out  2  Lights  of  equal  height,  and  fires 
'Guns  till  he  is  relieved  by  fome  Ship  of  tne 
Fleet:. 

10.  If  any  one  difcovers  a  Fleet,  he  is  to  fire 
-Guns,  make  falfe  Fires,  put  one  Light  out  on  the 
'Main-top,  3  on  the  Poop,  to  Steer  after  them,  and 
td  continue  firing  Guns,  unlefs  the  Admiral  call 
him  oft,  by  Steering  another  Courfe,  and  fire  2  or 
3  Guns,  for  then  he  muft  follow  the  Admiral. 

1 1.  When  the  Admiral  Anchors  he  fires  2  Guns, 
a  fmall  fpace  of  Time  one  from  the  other,  which 
are  to  be  anfwered  by  the  Flag-fhips ;  and  every 
private  Ship  muft  fhew  2  Lights. 


.  ...  - » 

1 2.  When  the  Admiral  would  have  the  Fleet 
to  Moor,  he  puts  a  Light  on  each  Top-maft-head, 
and  fires  a  Gun;  which  is  to  be  anfwered  by  the 
Flag-fhips,  and  every  private  Ship  is  to  ihew  one 

Light.  '  . 

13.  If  he  would  have  them  lower  their  Yard£ 

and  Top^mafts,  he  hoifts  one  Light  upon  his  Ln- 
fign-ftaff,  and  fires  one  Gun  ;  which  is  to  be  an¬ 
fwered  by  the  Flag-fhips,  and  every  private  Ship 
rpuft  (hew  1  Light.  And  when  he  would  have 
them  Hoijl  their  Yards  and  Top-mans,  he  puts 
out  2  Lights,  one  under  the  other,  in  the  Mizen- 
top-maft-fhrouds,  and  fires  1  Gun  ;  which  is  to 
be  anfwered  by  the  Flag-fhips,  and  each  private 
Ship  muft  ihew  1  Light  in  the  Mizen-fhrouds,, 

14.  If  any  ftrange  Ship  be  difeovered  coming 
into  the  Fleet,  the  next  Ship  is  to  endeavour  to 
fpeak  with  her,  and  bring  her  to  an  Anchor,  and 
not  fuffer  her  to  pafs  thro’ the  Fleet.  And  if  any 
one  difcovers  a  Fleet,  and  it  blow  fo  hard  that  he 
cannot  come  to  give  the  Admiral  notice  timely, 
he  is  to  hang  out  a  great  number  of  Lights* 
and  to  continue  firing  Gun  after  Gun,  till  the  Ad¬ 
miral  anfwers  him  with  one. 

15.  When  the  Admiral  would  have  the  Fleet 
to  Cut  or  Slip,  he  hangs  out  4  Lights,  one  at  each 
Main-yard-arm,  and  at  each  Fore-yard-arm,  and 
fires  2  Guns ;  which  are  to  be  anfwered  by  the 
Flag-fhips,  and  every  private  Ship  is  to  fhew  one 

Light.  r  .  ...  -  , 

SIGNALS  ufed  when  a  Fleet  Sails  in  a  Fog. 

1.  If  the  Admiral  would  have  them  weigh,  he 
fires  10  Guns,  which  every  Flag-fhip  is  to  an¬ 
fwer. 

i.  To  make  them  Tack,  he  fires  4  Guns  ;  which 
are  to  be  anfweredby  the  Flag-fhips,  and  then  the 
Leeward-mpft  Ships,  and  Stern-moft  Ships  muft 
Tack  firft.  And  after  they  are  about,  to  go  With  the 
fame  Sail  they  Tack’d  with, and  not  to  lie  by,  expe¬ 
cting  the  Admiral  to  come  a  Head :  And  this  is  to 
avoid  the  Danger  of  running  thro’  one  another  in 
thick  Weather. 

3 .  When  the  Admiral  brings  to ,  and  lies  with 
his  Head-fails  to  the  Maft  •,  if  with  the  Star-boara 
Tack  Aboard,  he  fires  6  Guns;  but  if  with  the 
Lar-board  Tack  Aboard,  8  Guns,  whichthe  Flag- 
Ships  are  to  anfwer.  And  after  this,  if  he  makes 
Sail,  he  fires  10  Guns,  which  the  Flag-fhips  muft 
anfwer;  and  then  the  Head-moft  and  Weather- 
moft  Ships  are  to  make  Sail  firft. 

4.  If  it  grow  thick  and  foggy  Weather,  the  Ad¬ 
miral  will  continue  Sailing  with  the  fame  Sail  fet 
that  he  had  before  it  grew  foggy,  and  will  fire  a 
Gun  every  hour ;  which  the  Flag-fhips  muft  an¬ 
fwer,  and  the  private  Ships  muft  anfwer  by  firing 
of  Muskets,  beating  of  Drums,  and  ringing  of 
Bells. 

But  if  he  be  forced  to  make  either  more  or  lefs 
Sail  than  he  had'  when  the  Fog  begun,  he  will  firC 
a  Gun  every  half  hour,  that  the  Fleet  may  difeern 
whether  they  come  up  with  the  Admiral,  or  fall  a 
Stern  of  him ;  and  the  Flags  and  private  Ships  are 
to  anfwer,  as  before. 

5.  If  any  one  difovers  Danger  which  he  can  a  - 
void  by  Tacking  ^nd  Handing  from  it ;  he  is  to 
make  the  Signal  for  tacking  in  a  Fog  ;  but  if  he 
fhould  chance  to  firike  andftick  faft,  he  is  to  fire 
Gun  after  Gun,  till  he  thinks  the  reft  have  avoided 
the  Danger. 
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6.  When  the  Admiral  would  have  the  Fleet  to 
Anchor,  he  fires  2  Guns,  which  the  Flags  are  to 
anfwcrj  and  after  he  hath  been  half  an  hour  at  an 
Anchor,  he  will  fire  2  Guns  more,  to  be  anlwer- 
ed  by  the  Flags,  as  before*  that  all  the  Fleet  may 

know  it.  _  1  1  j 

SIGNALS  for  calling  Officers  on  Board  the  Ad¬ 
miral.  .  ,  tt  • 

1.  When  the  Admiral  puts  abroad  a  Union- 

Flag  in  the  Mizen-lhrouds,  and  fires  a  Gun,  all 
the  Captains  are  to  come  Aboard  him :  And  if  with 
the  fame  Signal  there  be  alfo  a  Weft  made  with 
the  Enfign,  then  the  Lieutenant  of  each  Ship  is  to 
come  on  Board. 

2.  If  an  Enfign  be  put  Aboard  in  the  fame  place, 
all  the  Matters  of  the  Ships  of  War  are  to  come  on 
Board  the  Admiral. 

3:  If  a  Standard  on  the  Flag- Half  be  hoifted  at 
the  Mizen-top-maft-head,  and  a  Gun  fired,  then 
all  the  Flag-Officers  are  to  come  Aboard  the 
Admiral.  If  the  Englifh  Flags  only,  then  a  Stan¬ 
dard  in  the  Mi zen-lhrouds,  and  fire  a  Gun  :  If 
the  Flags  and  Land  General  Officers,  then  the  Ad¬ 
miral  puts  Aboard  a  Standard  at  Mizen-top-maft- 
head,  and  a  Pendant  at  Mizen-peek,  and  fires  a 
Gun. 

4.  If  a  Red  Flag  be  hoifted  in  the  Mizen-flirouds, 
and  a  Gun  fir’d,  then  the  Captains  of  his  own  Squa¬ 
dron  are  to  come  on  Board  the  Admiral  ,•  and  if 
with  the  fame  Signal  there  be  alfo  a  Weft  with  the 
Enfign,  a  Lieutenant  of  each  Ship  muft  go  on  Board. 

5.  If  he  hoifts  a  White  Flag,  as  before ,  then  the 
Vice-Admiral,  or  he  that  Commands  in  the  fecond 
Poft,  and  all  the  Captains  of  his  Squadron  are  to 
go  on  Board  the  Admiral  If  a  Blue  Flag ,  &c. 
then  the  fear-  Admiral,  and  the  Captains  of  his 
Squadron  muft  come  on  Board ;  and  if  there  be  a 
Weft,  as  before,  the  Lieutenants. 

6.  When  a  Standard  is  hoifted  on  the  Enfign- 
ftaff,  and  a  Gun  fired,  the  Vice  and  Rear- Admirals 
muft  both  come  on  Board  the  Admiral’s  Ship. 

7.  When  the  Admiral  would  fpeak  with  Cap¬ 
tains  of  his  own  Divifion,  he  will  hoift  a  Pendant 
on  the  Mizen-peek,  and  fire  a  Gun ;  and  if  with 
the  Lieutenants,  a  Weft  is  made  with  the  Enfign, 
and  the  fame  Signal.  For  whenever  he  would 
fpeak  with  Lieutenants  of  any  particular  Ship,  he 
makes  the  Signal  for  the  Captain,  and  makes  a 
Weft  alfo  with  the  Enfign. 

8.  When  the  Admiral  would  have  all  the  Tenders 
in  the  Fleet  come  under  his  Stern  and  fpeak  with 
him,  he  hoifts  a  Flag,  ftriped  Yellow  and  White ,  at 
the  Mizen-peek,  and  fires  a  Gun.  But  if  he  would 
Ipeak  with  any  particular  Ships  Tender,  he  makes 
a  Signal  for  fpeaking  with  the  Captain  Ihe  tends 
upon,  and  a  Weft  with  his  Jack. 

9.  If  all  the  Pinnaces  and  Barges  are  to  come 
on  Board,  Manned  and  Armed,  the  Signal  is  a 
Pendant  on  the  Flag-ftafF,  hoifted  on  the  Fore-top- 
maft-head,  and  a  Gun ;  and  if  he  would  have  them 
Chafe  any  Ship,  Vettelor  Boat  in  View,  he  hoifts 
the  Pendant,  and  fires  2  Guns. 

The  Signal  for  the  Long-boats  to  come  on 
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he  hoifts  a  Pendant  on  the  Flag-ftafF,  both  on  the 
Fore-top-maft,  and  Mizen-top-maft-head,  and 
Fires  1  Gun  ;  but  if  he  would  have  them  Chafe, 
he  hoifts  his  Pendants,  as  before,  and  Fires  2 
Guns.  T>  .  ,  , 

.  n.  When  the  Admiral  would  fpeak  with  the 
Viftualer,  or  his  Agent,  he  puts  an  Englifh  Enfign 
in  th^  Mizen-top-m oft-fhrouds  ;  and  when  with 
him  that  hath  charge  of  the  Gunner’s  Stores,  he 
will  fpread  afi  Enfign  at  his  Main-top-fail-yard- 
arrh.  ,  ,  ... 

, ,  SIGN  ALS  for  managing  a  Sea-fight. 

When  the  Admiral  would  have  the  Fleet 
form  a  Line  of  Battle,  one  Ship  a  head  of  another, 
he  hoifts  an  Union- flag  at  the  Mizen-peek,  and 
Fires  a  Gun,  and  every  Flag-fhip  does  the 
fame.' 

But  when  they  are  to  form  a  Line  of  Battle,  one 
a  breaft  of  another,  he  hoifts  a  Pendant  with  the 
Union-flag,  &c. 

2.  When  he  would  have  the  Admiral  of  the 
White,  or  he  that  Commands  in  the  Second  Poft, 
and  his  whole  Squadron,  to  Tack  and  endeavour 
to  gain  the  Wind  of  the  Enemy,  he  fpreads  a 
White  Flag  under  the  Flag  at  the  Main-top-maft- 
head,  and  Fires  a  Gun  5  and  when  he  would  have 
the  Vice-Admiral  of  the  Blue  do  fo,  he  doth  the 
fame  with  a  Blue  Flag. 

3.  If  he  would  have  the  Vice-Admiral  of  the 

Red  dofo,  he  fpreads  a  Red  Flag  from  the  Cap  on 
the  Fore-top-maft-head,  downward  on  the  Back- 
ftay  :  If  the  Vice-Admiral  of  the  Blue  is  to  do 
fo,  he  fpreads  a  Blue  Flag,  &c.  andFires  a  Gun. 
If  he  would  have  the  Rear-Admiral  of  the  Bed  do 
fo,!he  hoifts  a  Red  Flag  at  the  Flag-ftaff  at  the  Mizen- 
top-maft-head  ;  if  the  Rear-Admiral  of  the  White, 
a  White  Flag ,  if  the  Rear-Admiral  of  the  Blue,  a 
Blue  Flag,  and  under  it  a  Pendant  of  the  fame 
Colour,  with  a  Gun.  s 

4.  If  he  be  to  Leeward  of  the  Fleet,  or  any  part 
of  it,  and  he  would  have  them  to  bear  down  into 
his  Wake  or  Grain,  he  hoifts  a  Blue  Flag  at  the 
Mizen-peek,  and  Fires  a  Gun. 

5.  If  he  would  be  to  Leeward  of  the  Enemy, 
and  his  Fleet,  or  any  part  of  it  be  to  Leeward  of 
him ;  in  order  to  bring  thefe  Ships  into  the  Line, 
he  bears  down  with  a  Blue  Flag  at  the  Mizen-peek, 
under  the  Union-flag  (which  is  the  Signal  for  Bat¬ 
tle)  andFires  a  Gun  ;  and  then  thofe  Ships  which 
are  to  Leeward  of  him,  muft  endeavour  to  get 
into  his  Wake  or  Grain,  according  to  their  Stati¬ 
on  in  the  Line  of  Battle. 

6.  When  the  Fleet  is  Sailing  before  the  Wind, 
and  he  would  have  him  that  Commands  in  the 
fecond  Poft,  and  the  Ships  of  the  Star-board  Quar¬ 
ter  to  clap  by  the  Wind,  and  come  to  the  Star-board 
Tack,  he  hoifts  a  Bed  Flag  on  the  Mizen-top-maft- 
head,  but  a  Blue  one,  if  he  would  have  Ships  of 
theLar-board  Quarter  come  to  the  Lar-board-tack, 

with  a  Gun.  ,  , 

If  the  Van  are  to  Tack  firft,  he  fpreads  rhe 
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Union-flag  at  the  Flag-ftaff  on  the  Fore-top-maft- 

. .  __  _  _  head,  and  Fires  a  Gun,  if  the  Red  Flag  be  not  a- 

Boardhim,  Man’d  and  Armed, ^is  the  Pendanthoi-  ;  broad;  but  if  it  be,  then  he  lowers  the  Fore-top- 
ftedon  the  Flag-ftaff  at  the  Mizen-top-maft-head,  I  fails  a  little,  and  the  Union-flag  is  lpread  from  the 
and  a  Gun  ;  and  if  he  would  have  them  Chafe  any  'Cap  of  the  Forc-top-maft  downwards j  ana  every 

_  r  /V*  1  *  »  -  •  *  — 
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Ship,  VefTcl  or  Boat  in  open  view,  without  coming 
on  Board  him,  he  hoifts  the  Pendant,  asaforefaid, 
and  fires  2  Guns. 

When  the  Admiral  would  have  all  the  Boats  in  , 
the  Fleet  come  on  Board  him;  Mand  and  Armd,  j 


Flag-fhip  doth  the  fame. 
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8.  If  the  Rear  be  to  Tack  firft,  he  hoifts  the' 

Union-flag  on  the  Flag-ftaff  at  the  Mizentop- 
maft-head,.  and  Fires  a  Gun,  which  all  the  Flag¬ 
ships  are  to  anfwer. ,.  ■> ;  _  j 

9.  If  all  the  Flag-fhipsaretocome  into  his  Wake 

or  Grain,  he  hoifts  a  Red  Flag  at  his  Mizen-peek, 
and  Fires  a  Gun,  arid  all  the  Flag*lhips  muft  do 
the  fame.  :  j-  ;  >  . 

10.  If  he  would  have  him  that  Commands  in 

the  fecond  Port  of  his  Squadron  to  make  more 
Sail  (tho’he  himfelf  fhorten  Sail)  he  hoifts  a  White 
Flag  on  the  Enfign-ftaff:  f  But  if  he  that  Com¬ 
mands  in  the  third  Poft  be  to  do  fo,  he  hoifts  a  Blu  e ; 
Flag  at  the  fame  Places,  and  Fires  a  Gun,  and  all  | 
the  Flag-ftiips  muft  make  the  fame  Signal.^  _  | 

1 1 .  When  ever  he  hoifts  a  Red  Flag  on  the  Flag- 
ftaff  at  the  Fore-top-maft-head,  and  Fires  a  Gun, 
every  Ship  in  the  Fleet  muft  ufe  their  utmoft  en¬ 
deavour  to  engage  the  Enemy,  in  the  Order  pre- 

1 2.  When  he  hoifts  a  White  Flag  at  his  Mizen- 
Ceek  and  Fires  a  Gun,  then  all  the  fmall  Frigats 
of  his  Squadron  that  are  not  of  the  Line  of  Bat. 
tie  are  to  come  under  the  Stern. 

1 3.  If  the  Fleet  be  Sailing  by  a  Wind  in  the  Line 
of  Battle,  and  the  Admiral  would  have  them  brace 
their  Head-fails  to  the  Maft,  he  hoifts  up  a  yellow 
Fldg  on  the  Flag-ftaff,  at  the  Mizen  top-maft-head, 
and  Fires  a  Gun  \  which  the  Flag-ftiips  are  to  an¬ 
fwer,  and  then  the  Ships  in  the  Rear  muft  brace 
firft  * 

1  a.  After  this,  if  he  would  have  them  fall  their 
Head-fails  andftandon,  he  hoifts  a  yellow  Flag 
on  the  Flag-ftaff  at  the  Fore-top-maft-head,  and 
Fires  a  Gun  ;  which  the  Flag-fliips  muft  anfwer, 
and  then  the  Ships  in  the  Van  muft  fall  firft,  and 
ftandon.  If  when  this  Signal  is  made,  the  Red 
Flag  atthe  Fore-top-maft-head  be  abfoad,  he  lpreads 
the  Yellow  Flag  under  the  Red. 

i<.  If  the  Fleets  being  near  one  another,  the 

'Admiral  would  have  all  our  Ships  to  Tack  together, 
the  fooner  to  lie  in  a  poftuie  of  Engaging  the  Ene¬ 
my,  he  hoifts  a  Union-flag  on  the  Flag-ftaves,  at 
the  Fore  and  Mizen-top-maft-heads,  and  Fires  a 
Gun,  and  all  the  Flag-ftiips  in  the  Fleet  are  to  do 

the  fame^he  Fket  being  in  a  Line  of  Battle,  if  he 

would  have  the  Ship  that  leads  the  Van,  hoift:, 
lower,  fet,  br  hawl  up  any  of  his  Sails,  the  Admi- 
tal  fpreads  a  Yellow  Flag  under  that  at  his  Mam- 
top-maft-head,  and  Fires  a  Gun  ;  which  Signal 
the  Flag-ftiips  are  to  anfwer,  and  then  the  Admi¬ 
ral  will  hoift,  lower,  fbt,  or  hawl  up  the  Sail  which 
he  would  have  the  Ship  that  leads  the  Van  do, 
which  istobe  anfwered  by  theFlag-lhips  of  theFleet, 

17.  Whenthe  Enemy  runs,  and  he  would  have 
the  Whole  Fleet  follow  them,  he  makes  all  the  Sail 
he  can  after  them  himfelf,  takes  down  the  Signal 
for  the  Line  of  Battle,  arid  Fires  2  Guns  out  of  his 
Fore-chafe,  which  the  Flag-ftiips  anfwer,  and  then 
every  Ship  is  to  endeavour  to  come  up  with,  and 

Board  the  Enemy.  ru  c- * 

18.  "When  he  would  have  the  Chafe  given  over, 

he  hoifts  a  White  Flag  at  the  Fore-top-maft-head, 

19.  If  he  would  have  the  Red  Squadron  draw 
into  a  Line  of  Battle,  one  abreafi  of  another,  he 
putsabroad  a  Flag,  ftriped  Red  and  White  on  the 
Flag-ftaff,  attheMain-top-ntaft-head  with  a  Fen- 
dant  under  it,  and  Fires  a  Gun  t  If  the  White  or  fe¬ 
cond  Squadron  are  to  do  fo,  the  Flag  isftnped  Red, 


White  and  Blue  ;  if  the  Blue  or  third  Squadron  ai£ 
to  do  fo  ;  the  Flag  is  a  Gemue^s  Lnfign  and  Pen¬ 
dant.  But  if  they  are  to  draw  into  a  I.ine  of  Bat-  ' 
tie,  one  a  Head  of  another y  the  lame  Signals  are 
made  without  a  Pendant.  # 

20.  If  they  are  to  draw  into  a  Line  of  Battle, 
ope  a  Stern  of  another,  with  a  large  Wind,  and  he 
would  have  the  Leaders  go  with  the  Star-board- 
Tacks  Aboard  by  the  Wind,  he  hoifts  a  Red  and 
White  Flag  at  the Mizen-peek,  and  Fires  a  Gun  ; 
But  if  they  fhould  go  with  the  Lar-board-tacks  A- 
board  by  the  Wind,  he  hoifts  a  CkwMfq?  Flag  at  the 
fame  place  ;  which  Signals  muft  be  like  others, 
anfwered  by  the  Flag-fhips. 

SIGNET,  is  one  of  the  King’s  Seals,  where¬ 
with  his  private  Letters  are  Sealed,  and  is  always 
in  the  Cuftody  of  the  King’s  Secretaries;  and 
there  are  4  Clerks  of  the  Signet  Office  always  at¬ 
tending.  , 

SILVER,  of  the  ways  of  Smelting  and  Refir 
ning  of  Silver,  I  find  thefe  Accounts.  1.  From 
Mr.  J(ayt  at  the  end  of  his  Catalogue  of  Englijht 
Words  about  the  Silver  Mines  in  Card'ganjhire  in 
Wales. 

The  Mine  firft  beaten  into  fmall  pieces,  is 
brought  from  the  Mine  to  the  Smelting-houfe,  and 
there  melted  with  blacky  and  white  Coal ,  i.  e.  with 
Charcoal  and  Wood  flit  into  fmall  pieces,  and  dri¬ 
ed  in  a  Kiln  for  that  Purpofe  :  And  they  ufe  both 
Wood  and  Coal,  becaufe  the  Coal  alone  makes 
too  violent  a  Fire,  and  the  Woodalone  too  gentle. 
After  the  Fire  is  made,  the  Mine  is  caft  on  the 
Coals,  and  fo  again.  Mine  and  Coals  interchange¬ 
ably.  The  Mine,  when  melted,  runs  down  into 
the  Sump,  which  is  a  round  Pit  of  Stone  lined 
with  Clay  within  ;  thence  ’tis  laden  out  and  caft 
into  long  fquare  Bars  wi.h  fmaller  ends,  fit  to  lift 
and  carry  them  by. 

Thefe  Bars  they  bring  to  the  Refining  Furnace, 
which  is  covered  with  a  thick  Cap  of  Stone,  bound 
about  with  Iron,  and  moveable,  that  fo  they  may 
lift  it  up,  and  make  the  T 'eft  at  the  bottom  anew, 
(as  they  do  at  every  Refining.;  In  the  middle  of 
the  Cap  there  isa  hole,  in  which  the  Bar  of  Sil¬ 
ver  hangs  in  Iron-flings  above  the  Furnace,  that  fo 
it  may  be  let  down  by  degrees  as  it  melts  off.  Be- 
fides  this  Hole,  they  have  another  in  the  fide  of 
the  Furnace,  Parallel  to  the  Horizon,  and  bot¬ 
tom’d  with  Iron;  at  which  Hole  they  thruft  in  ano¬ 
ther  Bar.  The  Teft  is  of  an  Oval  Figure,  and  fits 
at  the  bottom  of  the  Furnace.  The  Fire  is  put  in 
by  the  fide  of  the  Bellows,  when  the  Furnace  is 
come  to  a  true  temper  of  Heat,  the  Lead  conver¬ 
ted  into  Litharge,  is  blown  off  by  the  Bellows, 
the  Silver  fubfiding  to  the  bottom  of  the  Teft. 

As  foon  as  all  the  Glut  ( as  they  call  it)  of  Li¬ 
tharge  is  blown  off,  the  Silver  in  the  bottom  of  the 
Cuple  or  Tcft  grows  cold,  and  the  fame  degrees  of 
Heat  will  not  keep  it  melted,  as  before.  The 
Cake  of  Silver  after  it  grows  cold,  Springs  or  rifes 
up  into  Branches  (faith  Mr.  Bay,  but  I  queftion  his 
Information  as  to  this  Point.)  The  Teft  is  made 
of  Marrow-bones,  burnt  to  fmall  pieces,  then 
Powdred  and  made  into  a  Paft  with  Water.  The 
Teft  is  about  a  Foot  thick,  laid  in  Iron  :  After 
the  Cake  of  Silver  is  taken  out,  that  part  of  the 
Teft  which  is  difcoloured,  they  mingle  with  new 
Ore  to  be  melted  ;  the  reft  they  Pound  and  Pow-4 
der,  and  life  again  for  another  Teft , 
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.  The  Litharge  is  brought  to  a  Reducing  Furnace, 
and  there  with  Charcoal  only  melted  into  Lead. 
1  he  Litharge  is  caft  upon  the  Charcoal  in  the  Bing 
of  the  Furnace  ;  and  as  the  Charcoal  burns  away, 
and  the  Litharge  melts,  more  Charcoal  is  thrown 
on,  and  Litharge  put  upon  it,  as  at  firlL  Smel- 
ting. 

Another  Furnace  they  have,  which  they  call  an 
Almond  Furnace ,  in  which  they  melt  the  Slugs  (or 
Refufeof  the  Litharge)  not  Stamped  or  Pounded, 
with  Charcoal  only. 

The  Slugs  or  Cynders  of  the  firft  Smelting, 
they  beat  fmall  with  great  Stamps ,  lifted  up  by  a 
Wheel  moved  by  Water,  arid  falling  down  by 
their  own  Weight.  Firft  they  are  Stamped  with 
dry  Stamps,  then  lifted  with  an  Iron-fievein  Wa¬ 
ter.  That  which  lies  at  the  bottom  of  the  Sieve  is 
returned  to  the  Smelting-furnace,  without  more  a- 
do ;  that  which  fwims  over  the  Sieve  is  beaten 
with  wet  Stamps.  . 

What  hath  pafs’dthro’  the  Sieve,  and  alfo  what 
after  being  beaten  with  the  wet  Stamps,  palfes 
thro  a  ftiie  Grate,  or  Strainer  of  Iron,  goeth 
to  the  Buddie ;  which  is  a  Velfel  made  like  a  {hal¬ 
low  Tumbrel,  and  Hands  a  little  {helving. 

On  this  the  Matter  is  laid,  and  Water  runs  con- 
ftantly  over  it,  the  Matter  being  moved  to  and 
fro  with  an  Iron-rake  ;  by  which  means  the  Earth 
and  Drofs  being  carried  off  by  the  Water,  the  Me¬ 
tal  remains  behind. 

That  which  is  thus  Buddled ,  they  lue  with  a 
thick  Hair-iieve,  clofe  wrought  in  a  Tub  of  Wa¬ 
ter,  rolling  the  Sieve  about,  and  inclining  it  this 
way  and  that  with  their  Hands  :  The  light  part 
which  fwims  at  top  of  the  Sieve,  or  rather  over  it 
is  returned  again  to  the  Buddie  ;  and  that  which 
fubfides  goes  to  the  Furnace  to  be  Smelted  a- 
gain. 

They  have  alfo  an  Ajjay  Furnace ,  wherewith 
they  try  the  Value  of  the  Metal,  or  what  Propor¬ 
tion  the  Lead  bears  to  the  Silver ;  which  they  do 
by  cutting  off  a  piece  from  every  Bar,  and  melting 
it  in  a  fmall  Cupel  :  Firft  they  weigh  the  piece 
cutoff,  and  then  after  the  Lead  is  feparated,  the 
Silver.  A  Tun  of  Metal fometimes  will  yield  i  o 
15,  and  if  rich,  20'Pound  Weight  of  Silver. 

. A11  Lead  Ore  dig’d  in  England ,  hath  a  Propor¬ 
tion  of  Silver  mixt  with  it ;  but  feme  fo  little 

that  it  will  not  quit  Coft  to  Refine  it. 

~  At  the  htft  Smeltiqg  they  mingle  feveral  forts  of 
Tre  together,  fome  Richer,  fome  Poorer,  elfe 
they  will  not  melt  fo  kindly.  The  Silver  made 
here  is  exceeding  good  and  fine.  Thefe  fix  Mou'n- 
tams  in  Cardiganfhirc,  not  far  from  one  another,  af¬ 
ford  Silver  Ore  ;  Lai  about,  Gcginnon ,  Comjomlack 
Gedarren ,  Bromejtoid  and  Cummer.  But  when 
Mr.  Bay  was  there,  they  dig  d  :.only  at  Tala - 


The  Vein  of  Metal  rtms  Eajl  and  mjl ;  it  rifes 
J^nd  dips  or  {lopes  to  the  South.  There  is  a 
white  Fluor  about  the  Vein,  which  they  call  Spar 
and  a  black  one,  which  they  call  Blinds  •  This’ 
laft  coversthe  Vein  of  Ore  ;  fo  that  when  it  ap¬ 
pears,  they  are  fure  to  find  Ore.  ^ 

There  are  feveral  Silver  Mines  at  Schenmit? 
Hungary,  the  chiefeft  of  which  are  Winder 


bout. 

Their  way  of  Digging  and  Coining  the  Ore, 

HnJp  ^  ^  a  Perpendicular  fquare 

Hole,  or  Shaft,  the  fides  of  which  they  ftrength- 

en  round  from  top  to  bottom  with  Wood,  that 

F  T  h0t,la‘’ in-  The  Tranfverfe’picces 
ofAVood,  they  call5«w,fa.  and  onthef  £tch_ 

tng  hold  with  their  Hands  and  Feet,  they  defeend 

without  ufing  any  Rope  :  They  dig  the  Ore  thus  : 

one  holds  a  Wtlc  Prque  ot  Punch  of  Iron,  having 

a  long  Handle  of  Wood,  which  they  call  a  Gad- 

and  another  With  a  great  Iron-flcdge  drives  it  into 

the  Vein. 


<. in 

apdTnms,.  Of  which  Dr.  EdwirdLmZfnbfl 
t  is  Account  in  Philojophical  Tranfaclions ,  No.  <;& 
nwry  Mines  are  70  Fathom  deep,  built  and  kept 0- 
P?n  Ur,dfr".work  at  a  great  Expence.  Much 
of  this  Mine  being  in  an  Earthy  Soil  its  Ore  is 
much  efteemed.  Diverfe  Veins  lie  North,  and  o- 
thers  run  to  thtNorth-eajl  The  blackifh  Ore  is 
efteemed  thebeft  ;  much  of  it  hath  amixture  of  a 
yellow  ftimng  Subftance,  called  Marchafite- 
'Whmhif  not  m  too  grriat  quantity,  difpofes  the’ 
Ore  to  Fluidity,  and  makes  it  melt  and  run  the 

a  Cre  *S  °Pten  *°und  growing  to  the  Ore 
a  red  Subftance,  called  Cinnabar  j  this  Subftance 
ground  with  Oil,  makes  a  Vermillion  equal  to  if 
not  exceeding  that  Cinnabar  which  is  made’  by 
sublimation  of  Mercury  and  Sulphur. 

An  hundred  Pound  Weight  of  Ore -fometimes 
yields  but  half  an  Ounce,  or  an  Ounce  of  Silver  - 
tometunes  2,  3,  4,  5  and  20  Ounces. 

11  i!ere  *S/at?  ^®cer  rbe  Works,  whom  they 
callthe  Probeirer  or  EJfayer ,  who  proves  the  Rich- 

nefs  °f  the  Ore  ,  thus :  Of  all  forts  of  Ore  he  takes 
the  fame  quantity,  and  having  firft  dried,  burned 
and  powdred  them,  then  he  gives  an  equal  Propor- 
or  Lead  to  all  Melteth  and  Purifieth  them  :  and 
then  by  exatft  Seales  he  takes  notice  of  the  Propor¬ 
tion  between  the  Ore  and  the  Metal,  contained  in 
it,  and  reports  it  to  thofe  concerned  in  the  great 
Melting-furnaces. 

If  the  Ore  be  found  to  hold  2  Ounces  and  a 
naff,  or  more  of  Silverinan  100  Pound  Weight 
they  ordinarily  melt  it,  without  any  previous  Pre¬ 
paration  by  the  help  of  Iron  Stone  ( which  by  the 
by  is  not  Iron  Ore,  but  a  Stone  found  thereabouts, 
of  .which  the  Livered-eolour  is  the  beftj  ]gjS 
(which  is  a  fort  of  Pyrites)  and  Slacken  fa  Scum 
or  Lake  taken  off  the  top  of  the  Pan,  into  which 
the  melted  Mineral  runs,  and  is  a  Subftance  made 
out  of  the  former,  melted  byFufionJ  which  are 
thrown  with  it  into  the  Melting-furnace. 

If  the  Ore  be  poorer,  holding  but  2  Ounces  in 
100  Pound  Weight,  or  lefs.-  Then  us  firft 
pounded  and  wafh’d,  till  it  become  richer,  or  hath 
a  greater  Proportion  of  Metal,  withrefpedl  to  the 
Ore,  much  of  the  Earthy  Parts  being  wafhed  away. 
Then  ’tis  thrown  into  the  Furnace  with,  the  for¬ 
mer  Materials  ;  and  the  Marchafite,  which  remains 
ftill  with  it,  as  finking  always  to  the  bottom  with 
the  Silver  in  the  EPaJh-veorks,  helps  to  quicken  the 
Fufion  of  the  Ore. 

Whatever  is  melted  in  the  Melting-furnace,  is 
let  out  thro  an  hole  at  the  bottom  thereof  into  the 
ran,  which  is  placed  in  the  Earth  before  it.  And 
thus  expoied,  it  immediately  acquires  an  hard 
L*r°fs,  Loaf  or  Cake;  which  being  taken 
off  from  the  top,  the  Metal  remaining  becomes 
the  purer  ;  to  which  is  added  Lead ,  and  after  fome 
time  the  melted  Metal  is  taken  out.  Then  being 
again  melted  in  the  Driving-furnace  (as  they  call 
it/  the  Lead,  or  what  clfe  remains  mixt  with  the 
Silver  is  driven  off  by  the  Blaft  of  two  great  Bel¬ 
lows,  and  runs  over  in  the  form  of  Litharge.  Thar 
which  firft  comes  over  is  the  W%tc,  and  that  which 
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is  laft,  being  longer  in  the  Fire,  is  R ed ;  the  former 
is  called  Litharge  of  Silver,  the  laft  of  Gold  ;  but 
are  both  blown  oft'  the  fame  Metal. 

Moft  of  this  Schemnit 3  Silver  Ore  holds  fome  ^ 
Gold,  which  is  feparated  from  the  Silver  by  Gra¬ 
nulation  and  Diflolution  in  Aqua  Fortis. 

When  Silver  is  generated  (as’tis  in  fome  Places 
of  America ,  and  perhaps  elfewhere)  in  Rockey 
Stones,  abounding  with  Bituminous  Mixtures, 
fo  as  that  it  can’t  be  forced  from  its  Impuri¬ 
ties  by  the  violent  way  of  Melting  *,  tho’  Lead ,  and 
even  Artificial  Salts  or  Fluxes  be  added  :  In  this 
Cafe  the  Ufe  of  Quickfilver  hath  been  found 
moft  advantageous.  The  way  of  applying  it  is 

1  They  Calcine  the  Ore,  firft  broken  into  (mail 
pieces,  in  a  Reverberatory  Oven  ;  but  with  a  mo¬ 
derate  Fire  for  fear  ofFufion,  and  dnvmg  away 
into  the  Air  part  of  the  Metal.  This  Calcination 
frees  the  Mineral  from  fuch  Mixtures  as  would 
hinder  the  Power  of  the  Quickfilver  upon  it,  and 
alfo  renders  the  Ore  more  tradable  and  pliant  un¬ 
der  the  Milftone;  where  ’tis  reduced  to  a  fine 
Powder,  before  the  Application  of  the  Mercury 
upon  it.  Forrthe  Ore  being  Ground,  Calcined, 
Powder’d,  and  finely  fifted,  they  divide  it  into  fe- 
veral  heaps,  and  then  by  lefler  EfTay  s  they  find  how 
much  Silver  is  contained  in  each  heap  ;  where 
*tis  very  ordinary  to  find  not  above  6  Ounces  in 
jog  Pound  Weight,  fometimes  ix  ;  but  it  it 
arifes  to  1 8,  *tis  efteemed  a  very  rich  Vein  :  Yet 
fometimes  there  are  great  Mafles  found  of  pure 
Silver,  which  they  call  Virgin  Metal* 

Then  proportionable  to  the  quantity  of  Silver  in 
each  heap,  they  befprinkle  them  with  Quickfilver, 
and  that  not  all  at  once,  butatfeveral  times,  ftir- 
ring  the  Ore  up  and  down.  If  the  Mercury  give 
Signs  of  its  being  Tocado  (as  they  call  it)  *.e.  if  it 
appear  mortified  ;  not  in  fmall  and  clear  Spherical 
Figures  f  which  is  a  good  Prognoftickj  but  in  the 
form  of  long  Worms,  of  a  wan,  pale,  dark  and 
Leadifh  Colour  fwhich  indicates  that  the  Ore  a- 
bounds  with  Lead,  &c.)  it  is  cured  by  certain 
Magiftrals,  which  have  for  their  Bafis  or  Mafter 
Ingredient,  Calcined  Copper  mingled  with 
Salt. 

"  The  heaps  of  Ore  being  thus  mingled  with 
Quickfilver,  are  often  ftirred  about,  the  better  to 
incorporate  the  Mercury  and  Silver.  They  feem 
to  have  only  Conje<ftural  Signs  to  know  when  1  the 
Quickfilver  hath  done  its  Office  in  feparating 
the  Silver  from  thefe  Heterogeneal  Subftances  ; 
which  occafions  by  its  uncertainty  great  Lone s,  e- 
fpecially  when  they  Work  this  way  on  Gold.  But 
when  by  the  Colour  of  the  Mercury,  Coagulated 
by  the  Silver  in  clear  Mafly  Lumps,  they  conje¬ 
cture  the  Work  done,  they  walh  it  by  means  of 
three  Veffels,  ftanding  in  order,  one  under  another : 
So  that  the  Matter  in  the  firft  and  higheft,  being 
worked  and  ftirred  about  with  a  Molinet ,  all  the 
Du  ft  of  the  Heterogeneous  Matter  that  imbody 
not  with  the  Mercury,  is  carried  away  together 
with  the  Water  into  the  other  Veffels,  and  from 
thence  is  quite  thrown  out  by  the  continual  Cur¬ 
rent  of  the  Water :  While  the  Silver  in  clotted 
Lumps  (called  Pella  s)  is  by  the  Weight  of  the 
Mercury  carried  down  to  the  bottom  of  the  lubs. 
then  the  Mercury,  with  the  Silver  is  taken  out  of 
the  Veffels,  and  diligently  fqueezed  in  ftrong 
courfe  Linen-cloths,  and  even  with  Strokes  of  a 
Beetle,  that  the  Quickfilver  may  be  feparated  as 


much  as  may  be  from  the  Silver.  And  this  Mafs  is 

afterwards  reduced  in  Molds  of  the  fhape  of  the 

Indian  Pine-apple,  into  a Piramidal  or  Conical  Fi¬ 
gure,  which  they  call  P^as  de  la  Plata  :  They 
are  thm  faftuoneil  for  the  eafier  placing  then, 
ronnd  the  edges  of  a  great  Earthen  Veffel  of  the 
form  of  a  blind,  Alembick :  Round  about  the  top  of 
which  a  Fire  is  made,  and  then  all  the  reft  the 
Mercury  forthwith  abandons  the  Silver  and  falls 
to  the  bottom  ;  from  whence  its  recovered  and 

kept  for  the  like  ufe  again.  .  ,  7  . 

The  Silver  laft  of  all  is  melted  down  with  Li¬ 
za  as  ’tis  called,  which  the  King  of  Spam  al¬ 
lows,  by  which  he  returns  to  the  People  in  Copper 

the  fifth  part,  which  they  allow  him  of  all  the  Sli¬ 
ver.  Philof.  Trdw/lNo.41. 

SIMILAR  Light,  according  to  Sir  I/.  Newton ,  is 
fuch,  whofe  Rays  are  all  equally  Refrangible  ;  and 
this  he  calls  alfo  Simple  and  Homogeneal. 


.  .  I  ■ 

SIMILAR  Sections  in  Conicks;  ire  fuch  whofe 
Diameters  make  equal  Angles  with  their  Ordi¬ 
nates;  and  alfo  where  the  Triangles  A  D  E,  A  B  C, 
are  Similar  to  the  Triangles  ade ,  a  be,  and  the 
Bafes  DE  to  BC;  as  de,  be,  Their  Diame¬ 
ters  alfo,  as  A  F,  and  af  are  called  Similar. 

SIMPLE  Light,  fee  Florriogeneal. 

SINCERITY,  inEthieks,  is  defined  to  be  that 
Virtue,  Power ,  or  AH  of  the  Mind;  by  which  the 
Willis  determined  to  follow  and  perform  that 
which  the  Intellect  determines  to  be  beft  and  moft 
proper  to  be  done  in  all  Cafes,  and  to  do  it  be- 

caufe  it  is  fo.  .  .  , 

SINE-CURES,  are  Ecclefiaftical  Benefices  with¬ 
out  Cure  of  Souls.  No  Church  where  there  is 
but  one  Incumbent,  can  properly  be  a  Sine-cure  : 
And  tho’  the  Church  being  down,  ot  the  Parifh 
being  become  deftitute  of  Parifluoners,  the  Incum¬ 
bent  may  thereby  be  neceffarily  acquitted  from  the 
acftual  Performance  of  Publick  Duty,  yet  he  isftill 
under  an  Obligation  to  do  it,  whenever  a  Church 
fhall  be  built,  and  there  are  a  competent  num¬ 
ber  of  Inhabitants.  And  in  the  mean  while,  if  the 
Church  be  Prefentative ,  as  moft  fuch  Churches  are, 
the  Incumbent  is  Inftituted  in  Curam  Animarum  ; 
and  fuch  Benefices  are  rather  Depopulations  than 
Sine-Cures ,  and  ’twill  be  proper  for  the  new  In¬ 
cumbent  to  read  the  39  Articles,  and  the  Liturgy 
in  the  Church-yard,  &  and  to  do  what  other  In¬ 
cumbents  ufually  do-  But  a  %eHory  or  a  Portion 
of  it  may  properly  be  a  Sine-cure ,  if  there  be  a 
Vicar  Endowed,  and  then  it  doth  not  come  within 
the  Statute  of  Pluralities  of  2 1  H.  8.  c.  1 3.  Which 
declares  that  no  Parfonage  which  hath  a  Vicar 
Endowed,  fhall  be  comprehended; 
here  no  Difpenfation  is  neceffary  to  hold  thisS/wo 
cure  with  a  former  Living.  Nor  need  he  read  the 

Articles  or  Divine  Service,  as  required  by  13 

Ehx.* 
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Eli%.  c.  12.  which  extends  only  to  a  Benefice  with 
Cure.  A  Sint-cure  Donative  wants  no  Inftitution 
and  Indudion.  But  one  Prefentative  muft  have 
both ;  especially  if  it  confift  in  Glebe  and  Tithes, 
and  not  in  a  Portion  of  Money.  But  the  Inftituti¬ 
on  muft  not  run/w  Cur  am  Animarum ,  but  in  fictlo- 
riam  five  Pert  ionem  fie  ft  or  ice  de  A.B .  &c.  By  the 
above  mentioned  Stat.  21  H,  8.  not  only  Pre¬ 
bends  and  Redories,  with  Vicarages  Endowed,  but 
Deanries  and  Archdeaconries  are  declared  to  be 
Benefices  without  Cure. 

SINES  on  the  Plain  Scale,  Gunter's  Scale,  anc 
almoft  all  Scales  ha'ea  Line,  called  the  Line 
of  Sines.  '  This  on  the  Seclor  is  double,  one  on  each 
Leg,  and  hath  there  many  excellent  Ufes  ;  fome  of 
which  are  thefe : 

1.  The  fia'dius  of  a  Circle  being  known  to  find  the 
Sine  of  any  At  ch  or  Angle . 

Fit  in  the  Radius  between  90  and  90  in  the  Lines 
of  Sines,  and  the  Parallel  diftance  between  the 
Numbers  of  Degrees,  anfwering  tdany  Works  or 
Angles,  will  give  their  Sines.  Tnus  the  Parallel 
Diftance  between  60,  30,  45,  (3  c.  will  give  the 
Sines  of  60P.  30°.  450.  (3c.  And  vice  versa ,  from 
the  Sine  given  you  may  find  the  Radius,  by  fitting 
the  Sine  into  the  Sedor  Parallel-wife,  between  the 
Numbers  expreffing  its  Degrees.  For  then  the  Pa¬ 
rallel  Diftance  between  90  and  po,  will  be  the  Ra¬ 
dius  fought. 

2.  The  fia dins  of  a  Circle  being  given,  and  any 
fiight  Line  lefs  than  it,  to  know  0)  what  Ari \  it  may 
be  the  Sign. 

Apply  in  the  Radius  between  90  and  90,  in  the 
Lines  of  Sines,  ^nd  taking  the  Length  of  the  Line 
in  the  Compares,  carry  it  Parallel  to  the  Radius, 
till  it  fall  exadly  on  like  Sines  on  each  fide ;  and 
the  Degrees  and  Minutes  where  it  fits,  lhall  give 
you  the  Sine  it  reprefents. 

SINUS,  in  the  Dura  Mater ,  is  that  ftrong  and 
thick  Membrane  which  covers  all  the  Cavity  of 
the  Cranium.  There  are  feveral  eminent  Sinus's  or 
Chanels,  which  run  between  its  External  and  In¬ 
ternal  Membrane  :  Of  thefe  four  principal  ones  are 
dually  deferibed  ;  as  i.  The  Sinus  Longitudinals, 

2  and  3  Sinus  Later  ales  ;  and  4  Sinus  Vcrtebralis. 
(K?U,p.  1 33-) 

SI  fiecognojcant,  is  a  Writ  that  lies  fora  Credi¬ 
tor  againft  his  Debtor,  for  Money  Numbred,  and 
owned  before  th^  Sheriff  in  the  County-court  by 
the  Debtor,  to  be  due  to  the  Creditor. 

SIXAIN,  is  an  ancient  Order  of  Battle  for  6 
Battalions,  which  fuppofing  them  all  in  a  Line,  is 
formed  thus  The  2  i  and  5  th  Battalions  Advance 
and  make  the  Van.  The  1  ft  and  6th  fall  into  the 
Rear,  leaving  the  3d  and  4th  to  Form  the  main 
Body.  Each  Battalion  lhould  have  a  Squadron  on 
Bight,  and  another  on  its  Left.  Any  Number 
of  battalions  which  are  Multiple  of  6,  may  be 
drawn  up  by  this  Order,  i.e.  12  Battalions  may 
bejputinto  2  Sixains ,  and  18  Battalions  into  *i,(3c. 

SIZING,  is  a  curious  way  of  Drejfing  the  Tin 
Ore,  after  it  comes  from  the  Launder  of  the  Stam¬ 
ping-mill  ;  which  is  by  lifting  it  thro’  an  Hair- 
Sieve,  calling  back  the  remainder  in  the  Sieve  in¬ 
to  the  Tails,  to  be  Tr  ambled  over  again.  See  Bud¬ 
die  and  Tin. 

SKIN  :  As  foon  as  the  Cuticula  or  Scarf-skin  is 
feparated  from  the  Cutis  or  true  Skin  of  a  humane 
Body,  there  arc  thefe  three  parts  appear  firft,  an 
infinite  number  of  P  ipilU  Pyramidaes,  which  are 
the  ends  of  all  the  Nerves  of  the  Skin,  each  of 


which  are  enclofed  in  two  or  three  Covers  of  a 

Pyramidal  Figure.  Between  thefe  PapilU  are  an 
infinite  number  of  holes,  which  are  nothing  bur  rhe 
Orifices  of  the  Excretory  Veffels  of  the  Miliary 
Glands  underneath.  J 

Secondly,  There  appears  a  Web  of  Nervous  Fi¬ 
bres  ?  and  other  Veffels,  differently  interwoven: 
I  his  is  always  covered  with  a  Mucous  Subftance" 
lerving  to  fupport  and  moiften  the  PapilU  Pyr ami- 
daks.  *  And  this  is  the  Parenchyma i  or  that  part  of 
the  Skin  that  P  archment  is  made  of. 

The  third  part  is  an  infinite  number  of  Miliary 
Glands,  about  whom  there  is  much  Fat  ufually  : 
Thefe  Glands  feparate  the  Matter  by  Sweat  and  Jn- 
fenfible  Perfpiration.  Each  Gland  receives  a  Nerve 
and  Artery,  and  fends  out  a  Vein,  and  an  Excretory 
Duft  ;  which  laft  paffes.thro’  the  other  two  Parts 
to  the  Cuticula ,  in  order  to  moiften  it  and  the  Pa - 
pilLe  Pyramidaks,  left  they  lhould  be  fo  dry  as  to 
hinder  theSenfe  of  Feeling  ;  and  alfo  to  difeharge 
that  Matter  out  of  the  Body. 

The  ufe  of  the  Skin  is  to  cover  and  wrap  up 
ml  the  Parts  of  the  Body,  to  be  the  Organ  of 
Touching  or  Feeling,  and  to  be  the  Emundiory  of 
the  whole  Body.  For  thro’ the  Glands  ol  the  Skin 
pafs  not  only  fuch  Particles  of  the  Veffels,  as  de- 
cay,  by  reafon  of  the  continual  Motion  of  the 
Blood,  but  likewife  the  greateft  part  of  the  Li¬ 
quors  which  we  drink ;  which  having  perform’d 
part  of  their  Office,  in  conveying  the  Aliments  into 
the  Blood,  are  in  the  next  place  to  diffolve  the  Sa¬ 
me  and  Terreftrial  Particles  to  be  carried  off  thro* 
the  Glands  of  the  Skin  and  Kidneys.  Santtorius  com- 
putes,  that  about  50  Ounces  a  Day  are  thus  carri¬ 
ed  off  thro’  the  Cutaneous  Glands:  So  that  if  a 
Vlans  Body  be  fuppofed  to  weigh  160  Pound, 
in  5 1  Days  he  may  perfpire  a  Quantity  equal 
to  the  weight  of  his  whole  Body.  Kjil’s  Anato¬ 
my . 

Above  the  Cutis  or  thick  Skin  of  the  Bo¬ 
dy  lies  the  Cuticula  or  Scarf-skin,  and  is  compo- 
fed  of  feveral  Plates  of  fmall  Scales ,  which  cover 
one  another,  more  or  lefs,  or  lie  thicker,  accor¬ 
ding  as  it  is  thicker  in  one  part  of  the  Body  than 
in  another  :  Between  thefe  Scales  the  Excretory 
Dups  of  the  Miliary  G lands  of  the  Cutis,  or  thick 
Skin,  open.  Lewenhoeck. reckons,  that  round  about 
one  Cuticular  500  fuch  Duds  may  lie,  and  that  a 
Grain  of  Sand  will  cover  250  of  thefe  Scales :  So 
that  one  Grain  of  Sand  will  cover  125000  Orifi¬ 
ces  of  thefe  little  Duds;  and  yet  into  every  one  of 
thefe  Miliary  Glands  an  Artery,  Vein  and  Nerve 
do  certainly  enter.  Thefe  Glands  fecernthe  Swear, 
and  what  goes  off  by  infenfible  Perfpiration :  And 
they  muft  be  very  many  in  number,  fince,  as 
S  an  cl  or  i US  obfervCs,  1 5  Ounces  of  a  Fluid  Matter 
paffes  in  24  hours  time.  Next  under  the  Scarf- 
Skin  lie  the  PapilU  Pyramidales,  which  alfo  are 
prodigioufly  numerous,  being  the  Extremities  of 
all  the  Nerves  of  the  Skin,  and  do  more  immedi¬ 
ately  ferve  for  the  Senfe  of  Feeling,  and  to  con¬ 
vey  the  Impulfe  received,  by  means  of  the  Nerves 
to  the  Brain.  About  thefe  the  Nerves  and  all  o- 
ther  Veffels  make  a  fine  Web,  all  covered  over 
with  a  Mucous  Subftance,  to  moiften  thefe  Pa¬ 
pilla;  Pyramidales ;  and  then  under  thefe  the  Milia¬ 
ry  Glands  are  placed,  protruding  their  Secretory 
DuFls  up  to  the  Surface  of  the  Scarf-skin ;  on 
which  there  are  many  Parallel  Lines,  and  thefe  In- 
terfeded  by  others,  and  in  each  Interfedion  there 
is  an  Hair  ufually  placed.  The  Scales  of  the 
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Scarf-skin  defend  the  Orifices  of  the  Excretory 
Dudts  of  the  Miliary  Glands,  and  hinder  Objedis 
from  making  too  exquifite  and  painful  an  Impref- 
fion  upon  the  Nerves,  and  fo  to  fave  them  from 
External  Injuries.  The  Skin  it  felf  is  defigned  to 
Enwrap  the  whole  Body,  and  to  fuftain  the 
Papilla  Py  rami  dales  in  their  places,  and  the  Milia¬ 
ry  Glands  from  being  difordered  ;  alfo  to  receive 
the  Imprefiion  of  External  Objects,  and  to  be  the 
Organ  of  the  Senfe  of  Touching  and  Feeling. 

SLAM,  a  Term  ufed  in  the  Alum-works ,  which 
fee.,  '  -v  ‘  ■  *  .  •  • .  • 

SLEDGE,  is  a  large  Smith’s  Hammer  to  be  u- 
fed  with  both  Hands  :  Of  this  there  are  two 
forts,  The  uphand  Sledge ,  which  is  ufed  by  under 
Workmen,  when  the  Work  is  not  of  the  largeft 
fort:  This  is  ufed  with  both  the  Hands  before,  and 
they  feldom  raife  it  higher  than  their  Head.  But 
the  other,  which  is  called  the  About-Jledge ,  and 
which  is  ufed  for  Battering  or  drawing  out  the  lar¬ 
geft  Work,  is  held  by  the  handle  .with  both  hands, 
and  fwung  round  over  their  Heads,  at  their 
Arms-end,  to  firike  as  hard  a  blow  as  they  can. 

SLOOP,  is  a  Veflel  of  the  Shallop-kind.  In 
our  Navy  fuch  attend  upon  the  Men  iof  War.  They 
are  ufually  about  6  o  Tun,  and  carry  about  30 
Men.  v  i 

SMACK,  Stnak*  in  Latin,  is  a  fmall  Velfel 
with  but  oneMaft.  Sometimes  fuch  are  employ¬ 
ed  as  Tenders  on  a  Man  of  War,  and  they  are  alfo 
ufed  for  Fifhing  upon  the  Coafts. 

SMOKE  -farthings,  the  Pentecoftals,  or  C.ufto- 
mary  Oblations  offered  by  the  Inhabitants  within 
any  Diocefs,  when  they  made  their  Proceflxons  to 
the  Mother  or  Cathedral  Church,  and  came  by  de¬ 
grees  into  an  Annual  Handing  Rent  j  called  Srhoke- 
farthings. 

SOFITTO,  in  the  Italian  Term  in  Archite¬ 
cture,  for  the  Eaves  of  the  Corona  of  the  Capital  of 

a  Column.  ,  . 

SOLIDS,  there  are  ufually  placed  on  the  Sedtor 

1  Lines  (one  on  each  Leg)  which  are  called  by 
Gunter  very  properly  the  Lines  of  Solids.  Thefe 
are  graduated,  either  by  finding  2  mean  Proporti¬ 
onals  between  the  whole  fide,  and  each  1000 
part  of  the  like. fide,  all  of  them  cutting  the  fame 

2  Right  Lines ;  and  then  the  former  of  the  2  Lines 
fo  cut,  fhall  contain  the  Divifions  required.  Or 
the  Lines  of  Solids  may  be  made  out  of  the  Line 
of  Lines,  or  rather  out  of  a  Diagonal  Scale,  equal 
to  it  in  length)  by  a  Table  of  Cubick  Roots,  and 
this  is  the  readieft  way  ;  for  the  Roots  taken  out 
of  the  Scale  of  equal  Parts,  fhall  give  the  Cubes 
in  the  Lines  of  Solids,  e.  gr.  To  inferibe  the  place 
of  125  in  the  Line  of  Solids,  affix  1 2  Cyphers  to  it, 
and  then  Extra#  the  Cubick  Root,  which  will  be 
50000  j  and  that  taken  out  of  the  Line  of  Lines, 
will  find  the  Point  of  125  in  the  Line  of  So¬ 
lids,  (3c . 

The  *Ufe  of  the  Lines  of  Solids . 

I.  To  find  the  Proportion  between  two  or  more  Simi¬ 
lar  Solids.  .  /, 

In  the  Sphere,  in  regular  Parallel,  and  other  like 
Bodies,  whofe  Sides  adjoyning  to  the  Equal  An¬ 
gles  are  proportional;  proceed  thus: .  Take  one 
of  the  Sides  of  the  greater  or  greateft  Solid,  and 
open  the  Sedior  to  it  in  the  Points  of  10  and  10* 
in  the  Line  of  Solids  :  And  then  taking  the  like 
Sides  of  the  lelfer  Solids  feverally,  and  carrying 
them  Parallel  to  the  former,  till  the  Feet  of  the 
Cwnpaffe6  ftay  in  like  Points ;  the  Numbers  be¬ 


longing  to  thofe  Points,  will  exprefs  the  Proporti¬ 
ons  to  1 000  ;  that  is*  the  Solids  will  be  to  each  0- 
ther  as  thefe  Numbers  are  to  1000.  "  '  1 ' 

l.  To  Augment  or  Diminijh  a  Solid  in  a  given  Ra¬ 
tio  as  fuppofe  in  that  of  2  to  3.  m ;;  .  . ' 

Open  the  Sector  to  the  Side  of  the  Solid  given 
in -the Points  2  of  the  Number  given  ;  and  then 
keeping  it  at  that  Angle,  the  Parallel  Difiance  be¬ 
tween  3  and  3,  the  Points  of  the Number  required 
fhall  give  the  like  Side  of  a  Solid  Similar  to  the  , 
for mer, and  in  the  Ratio  required.  a.;‘ 

3  .  To  Add,  or  Subjiracl  one  Solid  to,  or  from  ano¬ 
ther.  -  '  "  r 

Find  the  Ratio  between  them  (by  Prob.  1.)  and 
then  Add  or  Subftra#  thofe  Proportions,  and  ac¬ 
cordingly  augment  or  diminifh'  (by  the  Precedents) 
Thus,  if  A  and  B  be  the  Sides  of  2  Cubes  to  be 
added  or  Subftradted  ;  I  firft  find  the  Proportion 
of  A  to  B,  to  be,  fuppofe  as  i  00  to  40,  or  as  5  to  %  ; 
then  adding  5  to  2,  it  makes  7 ;  wherefore  I  aug¬ 
ment  the  Side  A ,  in  the  Ratio  of  5  to  7,  which  will 
give  a  new  Side,asC,  on  which  a  Cube  being  made, 
willbe  equal  to  them  both.  Proceed  vice  versa ,  in 
Subftradtion.  - 

4.  To  find  2  Mean  Proportionals  between  z  given 
Lines ;  as  fuppofe  between  A  and  D. 

Firft  find  (by  the  Line  of  Lines)  the  Ratio  be¬ 
tween  the  2  given  Lines,  which  are  the  Extreams, 
and  let  that  be  in  Numbers,  as  27  to  8i  and  their 
open  the  Line  of  Solids  on  the  Sedtor,  fo  that  the 
greater  Extream  A,  may  be  applied  in  the  Points 
27  and  27-  Then  keeping  the  Sedtor  at  that  An¬ 
gle,  take  the  Diftance  between  8  and  8,  and 
that  fhall  give  you  B,  fuppofe  the  former  ofxthe 
2  Means.  Next,  apply  that  Mean  B  over  in  the 
Line  of  Solids  Onjthe  Points  27  and  27.  and  tht^ 
the  Parallel  Diftance  between  $  and  3  will  give 
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you  C,  the  other  Mean  fought,  i 
*$.  To  find,  Z  mean  Proportionals  between  z  Numbeffj; 
given.  Suppofe  between  27  and  8.  /  ’ 

Reckon  27  and  8  on  both  Sides  in  the  Lines  of 
Solids  from  the  Centre.  Thjen  taking  27  from 
the  Centre  alfo  in  the  Line  of  Linesr-frtft  it  over  in 
the  Line  of  Solids  in  the  Poftits  27  and  27.  So 
fhall  the  Parallel  Diftance  between  8  and  8  inthat 
Line,  reckoned  in  the  Line  of  Lines  from  the 
Centre,  give  18,  the  former  of  the  2  Means  fought. 
Apply  over  then  r8  between  27  and  27  in  the  Line 
of  Solids,  and  keeping  the  Sedtor  at  that  Angle  ; 
the  Parallel  between  8  and  8  in  the  fame  Line, 
will  give  a  Length  to  be  reckoned,  as  before  on 
the  Line  of  Lines  from  the  Centre,  which  will  be 
12.'  The  latter  mean  Proportional  required. 

6.  To  find  the  Cubick.  Root  of  a  Number  given,  or 
the  Cube  of  a  Number  afftgned. 

In  the  Extraction  of  the  Cube  Root,  you  muft 
point  from  the  Right-hand  towards  the  Left,  the 
firft,  and  then  every  third  Place-;  and  then  there 
willbe  as  many  places  in  the  Root,  as  there  are 
fuch  Points  over  the  Cube  Number  given.  Where¬ 
fore  if  the  Number  be  under  1006,  the  Root  can 
confiftbut  of  one  Figure-  If  lefs  than  1 00  000,  it 
can  confift  but  of  2  Places  ;  and  if  lefs  than 
1000000000,  it  will, have  but  3  Places  in  the 
Root,  (3c.  Wherefore  the  Line  of  Solids  is  divi¬ 
ded  firft  into  1000  unequal  Parts  :>  And  there¬ 
fore,  if  the  Number  given  be  greater  than  1000, 
the  firft.;  Divifion  of  the  Line,  which  before  figni- 
fiedbut  one,  will  now  ftand  for  1000,  (3c.  as  in 
the  Line  of  Numbers.  By  this  means  if  thelaft 
Point  over  a  Cubick  Number,  fall  on  the  laft  Fi- 
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gureto  the  Left-hand,  the  Number  given  (hall  be 
reckoned  on  the  Line  of  Solids,  from  i  to  io,  and 
the  firft  Figure  of  the  Root  will  be  either  i  ©r  2. 
But  if  the  Point  fall  on  the  laft  Figure  but  one, 
the  Number  given  muft  be  accounted  in  the  middle 
of  the  Line  of  Solids,  between  10  and  100,  and 
the  firft  Figure  of  the  Root  will  be  always  either 
2,  3,  or 4.  And  if  the  laft  Point  ftand  over  the 
laft  Figure  but  2,  then  the  Number  given  fliall  be 
accounted  at  the  end  of  the  Line  of  Solids,  be¬ 
tween  1 00  and  100. 

This  being  premifed,  the  Extraction  of  the 
Cube  Root  will  be  eafie,  without  opening  the  Se¬ 
ctor  ;  fet  one  Foot  in  the  SeCtor,  and  extend  the  o- 
ther  to  the  Point  reprefenting  the  Numbers.  That 
Diftance  will  reach  in  the  Line  of  Lines  from  the 
Centre  to  the  Root. 

Thus  the  neareft  Root  of  8490000  is  about  204 

of  84900000.  . -439 

of  849000000— ————947 

And  the  Extent  from  the  Centre  of  the  Line  of 
Lines  to  any  Number  for  a  Root,  will  reach  in  the 
Solids  from  the  Centre  to  the  Cube. 

SOLID  of  Leaf  Refiftence,  Sir  Jf.  Newton,  in  his 
Principia ,  p.  927. 


And  this  he  doth  by  finding  a  Curve,  which  re¬ 
volving  round  its  Axis,  fhall  generate  the  Surface 
of  fuch  a  Solid.  See  Memoires  de  L’Acadcm.  Rjoyale 
des  Sciences,  1699.  In  the  latter  end  of  the  Year 
1700,  Mr.  John  Craig  fent  to  the  Publifherof  the 
Philofophical  Tranfaftions,  a  Latin  Letter,  in  which 
there  is  a  Solution  of  this  Problem,  of  finding  the 
Solid  of  Leaf  Refiftence.  (See  Philef.  Trarifi.  N°.  268.} 
and  which  is  introduc'd  by  this  Lemma. 

To  find  the  Ratio  between  the  Refiftence  of  the 
Right  Angled  Triangle  A  I G,  and  the  Reft  angle 
A IGB ,  Circumfcribing  it,  when  each  is  moved  in  a 
Fluid,  according  -to  the  Direftion  of  the  Line  I  A, 
from  ItowardsX. 


fhews,  that  if  there  be  a  Curve  Figure,  as 
DNF  B,  of  fuch  a  nature,  as  that  from  any  Point, 
as  N,  taken  in  its  Circumfereuce,  a  Perpendicular 
be  let  fail  [to  the  Axis,  as  NM  :  A»d  if  from  a 
given  Point,  as  G,  the  Right  Line  G  R,  be  drawn 
Parallel  to  a  Tangent  to  the  Curve  in  that  Point. 
And  alfo  if  the  Axis  tbeing  produced  till  G  R  cut 

it,  it  then  be,  as  M  N.  G  R : :  GR*.  GB2 

4dRx 

Then  the  Solid,  which  may  be.  generated  by  the 
Revolution  of  this  Curve  round  its  Axis  AB,  when 
moved  moft  fwiftly  in  a  Rare  and  Elaftick  Medi¬ 
um,  fhall  meet  with  lefs  Refiftence  from  the  Me¬ 
dium,  than  any  Circular  Solid  whatfoever,  de- 
feribed  after  the  fame  manner,  and  whofe  Length 
and  Breadth  are  the  fame. 

After  this,  in  the  Year  1699,  M.  Le  Marquis  de 
L’Hopital,  produced  an  eafie  Method  of  finding  a 
Round  Solid ,  which  being  placed  in  a  Fluid ,  whofe 
Parts  are  at  refi ,  fhall,  when  moved  in  that  Fluid 
Parallel  to  its  Axis,  meet  with  lefs  Refiftence  from  the 
Medium ,  than  any  Solid  whatever,  whofe  Length  and 
Breadth  arc  the  fame,  and  which  Jhall  be  moved  with 
'the  fame  Velocity. 


From  any  Point,  as  B  draw  the  Right  Line  B  G, Per¬ 
pendicular  to  the  Diagonal  G  A,  Bb  Parallel  to  A  I, 
and  alfo  B  M normal  to  AI.ThentakeinB  b,bH,=: 

CM1  ..  •  T  Y:  ' 

g*£T-  and  bE— B  C,  and  thro*  the  Points  H,Ef 


let  the  Right  Lines  HA,  E  A,  be  produced  till 
they  Cut  G  gink  and  in  F. 

Then  I  fay*  that  the  Refiftence  of  the  A  A I G, 
is  to  the  Refiftence  of  the  Redtangle  A I  Gg,  as 
the  Area  of  the  Triangle  AJG,  is  to  the  Area  of 
A  AF  g,  and  the  Refiftence  in  any  part  of  the 
Line  AG,  is  to  the  Refiftence  in  the  Correfpon- 
ding  part  of  the  Line  A  g.  (Suppofe  in  AB  and 
Ah,  &c.)  ::  as  the  Area  AHB,  to  the  Area 
A  E  B.  The  Demonftration  of  this  depends  on  a 
general  Thorem,  which  I  did  very  eafily  deduce 
from  the  35  Prop,  of  Sir  If.  Newtons  Princip.  p. 
324.  ■ 

Cor.  1.  LetBG,  and  hg,  be  infinitely  fmall 
Parts  of  the  Lines  A  G,  and  A  g,  and  produce  b  B 
to  L  5  then  I  fay,  that  the  Refiftence  in  B  G, 
(which  let  us  call  e)  is  to  the  Refiftence  in  bg, 
(which  call  E)  as  G  L2  is  to  GB2. 

For  e.  E::KHbg,  FEbg.  Thatise.E:: 
bgxbH.-bgxbE  (by  the  preceeding  Lemma,) 


wherefore  e.  E : ;  b  H.  b  E. 


(that  is  j  e.  E:: 


CM! 

BC 


BC.  (by  the  Conftru&ionof  that  Lemma)  where¬ 
fore  e.  E:.- C  M2.  B  C2.  But  C  M2.  BC2::  G  L*. 
G B2.  (from  the  Similar  Triangles  BMC,  G  L BJ 
wherefore  e.  E : :  G  L2  G  B2.  Q:  E  D. 

Cor.  2.  The  Refiftence  agaitft  _  the  Infinite!; 
fmall  part  G  B,  is  equal  to  the  Cube  of  the  Line  G  L, 
divided  by  the  Square  of  the  Line  G  B.  For  if  all 
the  Infinitely  fmall  Parrs  of  the  Line  Ag  (as  b  g, 
G>c.)  be  fuppofed  equal;  then  the  Refiftence  in 
bg  might  be  exprefTed  by  b  g :  That  is,  E  rr:  b  g,  and 
therefore  Err:  GL,  Wherefore  by  Cor.  i.  e.  GL 

G  L2.  G  B\  wherefore  e  ;=  —^7  •  QE  D. 

Cor, 


SOL 


Cor.  3*  Let  r  be  Radius,  and  cthe  Circumfe¬ 
rence  of  any  Circle  ;  I  fay  the  Refiftence  againft 
the  Conical  Surface,  Generated  by  the  Rotation 
of  the  Lineota  G  B,  round  about  A  I,  is  equal  to 

the  Produdk  of  into  :  for  the  Refi- 

f  r  '  GB 

.  ♦  *  .  •  t  ;  • ; '  • 

ftence  againft  that  Conick  Surface,  is  equal  to  all 
the  Refiftenees  againft  the  Lincoln  GB;  that  is,  to 
all  the  e.  That  is,  ’tis  equal  to  the  Circumference 
of  the  Circle  whofe  Rrtflnn  is  BM,  Multiplied 
by  e.  That  is,  the  Refiftence  againft  that  Co¬ 
nick  Surface,  is  equal  to  x  e.  wherefore 

r 


a  ^  ..  ,  c  x  B M  G L3  ^  u  n 

by  Cor.  i.  it  is  equal  to  — - x  n.  u. 

Then  follows  the  Problem  propofed,  which  is 
this:  ;  . 

Problem ,  To  find  the  Curve,  by  whofe  Rotation 
round  an  Axis,  a  round  Solid  (hall  be  produced, 
which  fuppofing  to  be  moved  in  a  Fluid,  accor¬ 
ding  to  the  Dire&ion  of  the  faid  Axis,  fhall  fuf- 
fer  the  leaft  poflible  Refiftence  ih  that  Medium. 


Suppofe  OG,  GB,  two  infinitely  fmall  Parts  in 
the  Curve  required,  by  whofe  Rotation  round 
the  Axis  A  CL,  the  Solid  of  Leaft  Refiftence  is  Ge¬ 
nerated.  Let  BM,  GBbe  drawn  at  Right  An¬ 
gles  to  AQ,  and  draw  BL,  Parallel  to  A  Q^,  and 
ON,  Parallel  to  BM.  ’Tis  then  plain  that 


— ?  ¥.*  ?.ii3  is  the  Refiftence  againft  the  Sur- 
r  xGB* 

face  Generated  by  the  Rotation  of  the  Lineola 

c  G*  P  x  O  N  ^ 

G  B,  about  the  Axis  A  Qj  and  that  ~r~ffQ~Q2 — 

is  the  Refiftence  againft  that  Generated  in  like 
manner  byOG^from  Cor.  3-  of  the  preceeding 
Lemma.  Now  both  thefe  Refiftenees  taken  tege. 
ther,  muft  be  the  leaft  poflible:  Wherefore 


cxBM  xGL  ,  cxGP  x ON3 
r'x'GB*  +  r  xOG1 


a  Minimum , 


of  to  the  leaft  poflible  Refiftence.  And  confe- 
quently  in  the  Line  RS,  (which  muft  be  drawn 
Parallel  to  AQ;  fo  that  ONrrGLj  the  Point 
Gistobelnveftigated,  where  this  will  happen. 
And  fuppofing  O  and  B  fix’d  Points,  this  will  eafi- 
ly  be  found  by  the  Method  de  Maximis  &  Mini¬ 
mis.  And  producing  the  Calculus,  it  will  come 

t  «  „  ,  u  BM*BL_GP*NG 

at  laft  to  ftand  thus ; 


BG4 


OGJ 


Wherefore  ’tis  plaiu,  that 


BMx  BL 
BG* 


is  an  invarb 


SOL 


able  Quantity.  So  that  if  the  Ablciffa  A  M,  be 

called  x,  and  the  Ordinate  BM-;,  then  BL 
•  •  \ 
will  be  and  G  L  tzzy  (which  in  this  whole 
Calculus ,  I  fuppofe  invariable)  whereof  BG1  — 

y  ; 

xxxyy.  Wherefore  will  be  an  invariable 

xx^yy1 

Quantity.  Let  then  a  be  any  Invariable  Line,  and 
then  according  to  the  Laws  of  Homogeneals,  it 

will  be  - — : — ~z=z.—~  as  was  difeovered  by  the 

xx*yy2  y 3  < 

Famous  L'Hofpital,  and  James  Bernoullli.  Q  E.L 
SOLID  of  leaft  Befit  once  y  The  wonderful 
Sir  If.  Neve  tony  in  his  excellent  Treatife,  de  Princip. 
PhiloJ.  Matbem.  I.  z.  Seel.  7.  Gives  us  in  Prop. 
35.  and  Schol.  of  Lib.  2.  the  Property  of  a  Curve , 
asDMj  which  being  fuppoled  to  revolve  about 
its  Axis  A  Lt  fliall  generate  a  Solid,  whofe  Refi¬ 
ftence,  when  moved  in  any  Fluid,  whofe  Parti¬ 
cles  are  at  reft,  according  to  the  Direction  of  the 
laid  Axis,  from  L  to  A,  fliall  be  the  leaft  poflible  : 
That  is,  the  Solid  fhall  meet  with  lefs  Refiftence 
from  the  Fluid,  than  any  other  Generated  by  any 
other  Curve  deferibed  to  the  lame  Axis  A  L,  and 
palling  thro’  the  given  Points  D  M. 

The  Excellence  and  Ufefulnefs  of  this  Pro¬ 
blem,  efpecially  as  to  the  Figure  of  the  Bodies  of 
Ships,  did  engage  feveral  eminent  Mathematici¬ 
ans  toconfiderk  fully  (and  becaufe  the  great  Au¬ 
thor  had  concealed  his  own)  to  communicate  fe¬ 
veral  Methods  of  Inveftigation  of  this  Curve  :  As 
the  Noble  Marquefs  de  L'Hofpital,  Mr.  John  Ber- 
nouilli,  Mr.  J.  Craig,  and  M.  Fatio ,  have  already 
done.  From  whence  the  Induftrious  Mr.  Hayes , 
in  his  Book  of  Fluxions ,  p,  147.  Extracts  the  fob 
lowing  Solution. 


j  Q  1  To 


SOL 


SOL 


towards  L,  is  to  the  Force  of  the  fame  Particle  to 


•  r 


To  Invejiigate  the  Nature  of  that  Curve  which 
fhall  Generate  the  Soiid  of  Leaf  R efiflence . 


move  M  N  from  A  towards  L  : :  DM2:  D  P2 : : 

MN2  :  FM2  The  Proportion  between  the  Force 
of  the  Particle  of  the  Fluid  to  move  MF  (or  Qv) 
from  A  towards  L,  and  the  Force  of  the  fame  Par¬ 
ticle  to  move  M  N  from  A  towards  L  may  be 
found  thus :  if  F  N  reprefent  the  Force  of  the  Par¬ 
ticle  againft  Q  N,  vm  the  Direction  from  A  to¬ 
wards  L,  thenFS  will  reprefent  the  Force  of  the 
fame  Particle  againft  M  N  s  in  the  Direction  of 
MD  ;  and  if  FS  reprefent  the  Force  of  the  Parti¬ 
cle  againft  M  N  from  M  towards  D,  then  m  S 
will  reprefent  the  Force  of  the  fame  Particle  againft 
M  N  in  the  Diredicn  of  A  L  from  A  towards  L ; 
therefore  the  Force  of  the  Particle  of  the  Fluid  to 
move  M  F  (or  Q  N)  from  A  towards  L,  is  to  the 
Force  of  the  fame  Particle  to  move  M  N  from  A 
towards  L,  as  E  N  is  to  m  S,  that  is,  as  F  N  <7,  is 
to  F  S  q,  or  as  M  D  q  is  to  D  P  a. 

Whence  if  the  given  right  Line  AB  (a)  repre¬ 
fent  the  Velocity  of  the  Particles  of  the  Fluid  ftri- 
king  againft  the  right  Lines  M  N,  M  F,  then  the 
Force  of  the  fame  Fluid  upon  the  Plain  defcrib’d 
by  MF  revolving  about  the  Axis  AL  at  the  di- 
ftance  MP,  and  dircdly  oppofed  to  the  Motion 
of  the  Fluid,  will  be  as  the  Surface  defcrib’d,  and 
Velocity  Joyntly ;  that  is  as  ^xMFxMP, 
whence  to  find  (from  A  towards  QJ  the  Force  of 
the  Fluid  on  the  Surface  MNj  fay,  M  N 2  : 


MF  x  MP  : 


axMF?  x  MP 
MN2 


to  the  Force  (in  the  Direction  of  A  L  from  A  to¬ 
wards  L)  of  the  Fluid  on  the  Oblique  Surface  de¬ 
fcrib’d  by  the  Rotation  of  M  N  about  the  Axis 
A  L ;  or  which  is  the  fame  thing,  the  Quantity 


a  x  iM  F3  x  M P 

— — - expreffing  the  Refiftence  which 

MN2 


Imagine  the  little  Lines  M  N,  N  O  to  be  two 
Sides  of  the  Infinito-, lateral  Polygon,  which  con- 
ftitutes  the  Curve  requir’d :  Draw  M  P,  N  Q  Or¬ 
dinates  ro  the  Axis  AL,  and  draw  R N  F  Parallel 
to  the  fame  Axis  A  L,  and  let  OR,  M  F  be  Per¬ 
pendicular  to  RN  F,  and  M  D  Perpendicular  to 
the  Side  M  N. 

Then  ’tis  evident,  that  if  the  Right  Lines  M  N, 
N  F  move  in  the  Direction  of  the  Axis  from  L  to¬ 
wards  A,  that  the  Force  of  Refiftence  of  the  Flu¬ 
id  in  fuch  a  Cafe,  is  equal  to  the  Adion  of  the 
Fluid  (moving  in  the  fame  Diredion  from  A  to¬ 
wards  L,  and  with  the  fame  Velocity)  on  the  faid 
Lines  M  N,  M  F  being  quiefcent  ;  draw  F  S  Per¬ 
pendicular  to  MN,  and  then  the  Triangles  FSN, 
FMN,  PMDare  Similar,  therefore  ir  FN  re¬ 
prefent  the  Force  of  a  Particle  of  the  Fluid  to 
move  the  Line  F  M,  in  the  Diredion  of  A  L  from 
A  towards  L,  then  FS  will  reprefent  the  Force  of 
the  fame  Particle  of  the  Fluid  to  move  the  Line 
M  N  in  the  Dired ioo  of  M  D,  from  M  towards 
D ;  that  is,  the  Force  of  the  Particle  to  move  M 
from  F  A  towards  L,  is  to  the  Force  of  the  fame 
Particle  to  move  M  N,  from  M  toward  D  : :  F  N  : 
FS  •*:  MD  :  DP.  Again,  if  M  D  reprefent  the 
Force  of  the  fame  Partidle  to  move  M  N  from  M 
towards  D,  then  DP  will  reprefent  the  Force  of 
the  fame  Particle  to  move  M  N  in  the  Diredion 
of  D  P,  from  P  towards  D  ;  therefore  the  Force 
of  the  Particle  of  the  Fluid  to  move  M  F,  from  A 


the  fame  Surface  moving  from  L  towards  A, 
fuffers  from  the  Fluid  at  reft.  In  like  manner 
the  Refiftence,  which  the  Surface  defcrib’d  by 
N  O  revolving  about  the  Axis  AL^  meets  with 
from  the  Quiefcent  Fluid,  may  be  reprefented  by 

a  x  OR3  x  NQ 

NOS  * 

Now  if  we  fuppofe  the  Points,  M  O,  and  the 
right  Line  R  F  to  be  given  by  Pofition,  and  that 
they  are  in  the  fame  Plain  with  the  Axis  A L ;  It 
remains  only  to  determine  the  Point  N  in  the 
Line  R  F,  fo  that  the  Surface  generated  by  the 
right  Lines  MN,  NO  revolving  about  the  Axis 
A  L  fhall  fuffer  the  leaft  Refiftence. 

Let  the  Invariable  Quantities  MF  be=m; 
MP^r;  OR  =  w,  NQ=<7;  and  the  variable 

Quantities  F  N  =  u,  and  =  ^  then  M  N  2 

z -ezmm  -f-  vv,  and  N02=ww  *  ^ ^ 

fore  the  Refiftence  which  the  Surface  defenbd  by 

a  x  M  F 3  x  M  P 

the  Line  MN  meets  with,  wKi  , 

i  , 

is  ~  *  +  ™3  *  r  ,  and  that  which  the  Surface 
vi  m  - v  v 

defcrib’d  by  N  O  ("revolving  about  the  Axis  A  L) 

I  1  » 

I  .  .  .  1  'i 


SOL 


s  o  a 


.  /rxOR3xNQ.  7 

vtr.  - -  ~~ -  is  “ - S  whence  it 

NO1  nn  -f  ZZ 

it  is  evident  ( from  the  Nature  of  the  Queftion) 

that  the  Quantity  4  *  —  -*-r  -j-  ought 

mm  vv  nn  -)r  ZZ 

to  be  a  minimum ,  and  {Art.  1 98.)  confequently 
the  Fluxions  thereof  muft  be  0.  whence 

2W3  ’r2.”3iAij>  Now  becaufe 

r  q  -}-is  =  RF  an  Invariable  Quantity,  therefore 

m^*  r  *  v  __ 

v  — —  and  confequently  " 

,  Whence  if  A  B  (a)  be  eredled  Per- 

W  »  +  ,  Ti 

pendicular  to  the  Axis  A  L,  and  if  the  right  Lines 
B  C,  B  H,  be  drawn  Parallel  to  the  Infinitely  lit¬ 
tle  Sides  M  N,  NO,  it  will  be  4  A  B 2  x  A  C  : 
BC3  :  !  BC:  MP  ;  and  in  like  manner  4  A  B2  x 

A  H  :  ITS 3  : :  B  H  :  N  Q. ;  for  becaufe  the 
Triangles  MFN,  BAC  are  Similar,  therefore 

- . — , 

„  ,  -n  ay.mm  -\-vv\i 

A  C  =  — 1  and  B  C  = - — — — y  whence 

m  m 

4  A  B 1  *  A  :  fc 

.  Mp  (,)  andconfe- 

r  m  3  v 


:  BC 


quently 


—  rs  4  a.  In  like  manner,  be- 


mm  -j-  v  v 

caufe  the  Triangles  ORN,  BAH,  are  Similar, 
AH=3,  and B H  =  -JUUL-tiia. Whence 

4AB*J,AH(^):BH4^I±Il) 

, .  ^  x  »  «  -j-  Z  Z*_^  :NQ,=  f  Whence 

UUlA—  —  i.  <5 jand  confequently, 


m  3  x  r  x  v 


-  mm  4-  vv  2 

n  -j-  ZZ  j  - 

t3  x  y_*j  ^  Which  is  the  very  fame  Equation 

!  n  +  ZZ 

hat  we  firft  found-  ,  x7  c  . 

Whence  Yis  manifeft  ;  that  the  Nature  of  the 
Mn  (which  being  revolvd  about  its  Axis 
Cl  venerates  the  Solid  of  lead  Refiftence)  is 
M  drawing  A  K  Perpendicular  to  the  Ax- 
CAL ^taking  A  B  =  <b  and  drawing  BC 

’arallel  to  any  Tangent  of  the  Curve  v.g^m  the 

’oint  M,  then  it  will  always  be  4  AB-  x  A 

'  •  b"C3  •  ■  B  C :  MP  the  Ordinate  pafling  through 
'oint  M  which  is  the  Property  of  the  Curve  that 
enerates  the  Solid  of  lead  Refiftence,  difeovefd 
iy  Sir  Ifattc  Newton. 


And  having  thus  difc'over  d  the  Property  0f  the  Curve 
M  D,  it  may  be  Corifirutled  by  help  0f  the  Logarithm 
metical  Line  in  this  manner. 

In  the  Perpendicular  AKafliime  A  B  ==;  a,  and 
in  the  Axis  A  L  produc’d,  take  A  Ez=  ±  aa, 
and  through  the  Point  E  defenbe  the  Logarithme- 
tical  Line  E  N,  and  let  A  K  be  the  Alfymptote, 
and  ~  a  rhe  Sub-tangent,  then  take  A  C  at  plea- 
fure,  which  fuppofe  =:  and  draw  C  N  Parallel 

to  AK,  until  it  meet  the  Logarithmetical  Curve  in 

N ;  then  if  A  K  be  taken  ”  1-1  4-  J  ?  -f-  ,XL,and 

4Z  ‘  4aa 
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s  a 


+  CN 
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when  AC  T’AE  and  —  CN  when  A  C  ^  A  E) 
and  compleat  the  Parallelogram  P  K,  I  fay,  the  An¬ 
gle  M,  or  the  Point  wherein  KM  interfedts  PM 
will  be  in  the  Curve  requir’d. 

For  A  C  being  =  z,  if  A  P  m  x,  and  P  M  — y, 
then  by  the  Property  of  the  Curve  A  K  or 


D  w,  •  /J4  -f-  xaa  ZZ  -f  2;+ 

P  M  =  t  IS  =  - - - 

4  a  a Z  7 


and  confe¬ 


quently,  ;  =  \i  + 
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and  be- 


c^a  a'  4ZZ 
caufe  B  C  is  Parallel  to  the  Tangent  inM,  there¬ 
fore  the  Triangle  A  B  C  is  Similar  to  the  little 


Triangle  at  M,  and  confequently  a  i  2  :  •  y  M  ^ 

j  and  the  flowing  Quan- 
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by  the  Property  of  the  Logarithmetical  Line 
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C  N,  therefore  A  P  (x)  is 


R  N,  whence  S 
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and  confequently. 
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■j-  an  Invariable  Quantity  — t 
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when  CN  vanilhes,  then  AP  orx  will  vanifhalfo, 
therefore  C  M  is  the  Curve  requir’d. 

SOLSTICE,  how  to  find  the  exadf  Times  of 
Solftices.  See  under  Tropick  in  Vol.  1. 

SOUND,  Mr.  Carre,  of  the  R.  Academy  of  Sci* 
encesat  Paris,  hath  Publiftied  this  Year  a  Book 
Sur  la  Theorie  General  du  Son,  &c.  In  which  he 
lhews  that  Sound ,  when  confidered  with  relation 
to  Body,  confifts  only  in  the  Motion  of  the  Air ; 
but  in  fuch  a  Motion  as  is  very  different  from  the 
Wind.  The  firft  Motion  from  whence  Sound 
comes,  is  produced  (he  thinks)  by  little  Vibrati¬ 
ons,  or  Shakings  repeated,  which  the.  Parts  of  the 
Sonorous  Body  occafions  in  the  Air;  whereas 
Wind  confifts  in  a  Local  Motion  of  the  Air,  with¬ 
out  Vibrations ;  and  this  he  proves  by  feveral  Ex¬ 
periments.  The  Motion  of  the  Air  in  Winds, 
will  act  ftrongly  ou  Flame,  but  will  not  affedlche 
Ear  with  Sound,  but  on  the  Interpofidonof  fome 
Body  which  may  occafion  fome  Vibrations: 
Whereas  the  Agitation  of  the  Air  in  Sounds  af- 
ifedts  not  Flame ;  for  a  lighted  Candle  put  near  a 
I  Bell 


S  O  LI 


SOU 


Bell  which  hath  been  (truck,  will  not  have  its 
Flame  Agitated  by  the  Sound. 

He  concludes  alfo,  that  Sound  is  not  produced 
by  a  Total  and  Seniible  Vibration  of  the  Sonorous 
Body  ;  but  by  infenlible  Vibrations  of  the  little 
Parts,  always  helped,  and  fometimes  occafioned 
by  total  Vibrations.  Thus,  when  a  Cord  hangs 
loofe,  it  will  move  forward  and  backward  quick 
enough(when  ftruck)  without  making  any  Sound  j 
becaufe  thro’  want  of  being  ftraitly  extended,  each 
little  part  can’t  make  its  Vibrations  by  its  felf,  and 
communicate  them  to  the  Air. 

In  Sonorous  Bodies,  in  the  fame,  or  of  different 
Matter,  the  difference  of  Sound,  as  to  Grave  or 
Acute,  flows  from  the  greater  or  leffer  Spring  of 
each  Part,  and  from  the  more  or  lefs  quickncfs 
with  which  thefe  Parts  do  bend  and  unbend.  Two 
Strings  or  "Wires,  one  of  Gold,  and  the  other  of 
Steel,  of  the  fame  Length ,  Thickjiefs  and  Tenjion, 
yet  will  give  a  different  Sound,  vi%.  the  Gold  one 
more  Grave,  the  Steel-wire,  one  mor e  Acute  ;  be¬ 
caufe  the  Parts  of  the  Gold  are  more  foft  and  Flex¬ 
ible,  and  have  lefs  Spring  thanthofe  of  the  Iron  5 
and  therefore  will  have  lefs  fpeedy,  and  weaker 
Vibrations.  But  yet  Sound,  be  it  Flat  or  Sharp,  ]is 
ftill  Strong  or  Weak  j  and  ’tis  not  the  Strength  or 
Weaknefs  of  Sound,  that  renders  it  Flat  or  Sharp . 
Strong  Sound  arifes  from  Great  Vibrations  in  the  Air, 
and  from  a  great  Quantity  of  it,  moved  in  the  fame 
time  i  and  the  weak  Sound  is  occafioned  by  the 
juft  contrary  :  So  that  the  Strength  or  Weaknefs 
of  Sound,  is  in  Proportion  to  the  Quantity  of  Air 
ftruck ,  and  the  Strength  of  the  Vibrations :  But 
Grave  and  Acute  Sounds  follow  the  Proportion  of 
Greater  or  Leffer  Number  of  the  Vibrations  of  the 
Air  in  the  fame  Time, 

The  Reverend  Mr.  William  Derham ,  a  very  In- 
duftrious  and  Ufeful  Member  of  the  Royal  Society , 
in  Pbilcfophical  TranfaHions,  No.  313.  hath  obli¬ 
ged  the  World  with  fome  very  Curious  and  Care¬ 
ful  Obfervations,  and  Experiments  about  the  Mo¬ 
tion  of  Sound:  Being  furnilhed  with  very  good 
Inftruments,  and  many  Advantages  to  make  them, 
which  others  have  not  been. 

Heobferves,  firft,  that  there  hath  been  a  confi- 
derable  difference  in  the  Accounts  given  by  good 
Authors,  about  the  Velocity  of  the  Motion  of 
Sound.  Sir  If.  Newton,  in  Princip.  Lib.  1.  Prop.  50. 
allows  but  968  Feet  for  the  Progrefsof  Sound  in  a 
Second  of  Time. 

The  Hon.  Mr.  Fr.  Roberts,  Phil.  Tranf.  NR  207. 
1300  Feet 

Mr.  Boyl,  in  his  EJfay  on  Languid  and  Vnheeded 
Motion,  1200  Feet. 

Dr  .Walter,  in  Phil.  Tranf  N°.  247.  1338  Feet. 

Merfnnus  in  Baliftic.  Prop.  39.  1474  Feet. 

Flnmjleed  and  Halley ,  1142  Feet. 

The  Florentine  Academy,  1148  Feet.  ! 

The  French  Obferv.  Hift.  Acad.  Regia,  \  172  Feet. 

1  he  Realon  of  this  Diversity,  he  judges  to  arife, 

1  *  v;?1*1,  Gentlemens  ufing  not  good  Pendu¬ 

lum  Clocks  ordinarily,  but  a  String  and  Plummet 
only ,  of  fuch  a  length  as  ro  fwing  Seconds.  But  this 
latter  way  can  t  be  fo  exad,  as  that  by  a  Move-  ! 
ment,  becaufe  the  Obferver’s  Eye  muft  firft  ob-  | 
ferve  the  Flafh  of  the  Gun,  &c.  Fired  ;  and  then  ! 
the  Swing  of  the  Pendulum,  which  takes  up  Time 
and  occafions  much  Confufion.  1 

(2.)  From  there  not  being  diftance  enough  be¬ 
tween  the  Sound  and  the  Place  of  Obfervation 
And  (3.)  From  there  being  no  regard  had  ;to  the 


'Wind,  of  which  more  below.  And  he  judges, 

1  aVt16'  ,ltt  e  ^^erence there  is  between  the  three 
laft  Numbers  of  ,  142,  ,1 ,48,  and  ,  I72,  arifes 
from  there  being  good  Pendulum  Clocks  made 
yle  of  in  thefe  Obfervations, and  the  Diftances  be¬ 
ing  confiderable. 

After  this,  he  propofes  to  anfwer  the  following 
Qjueftions  :  .  ,  b 

1.  How  far  a  Sound  moves  in  a  Second  of 

Time,  and  confequently  in  any  Time  affign- 
ed  r  ft  gP  &  J 

2.  Whether  the  Report  of  a  Gun,  Difcharged 

with  its  Mouth  towards,  comes  focner ,  then  when 
its  is  from  the  Obferver  ? 

3.  Whether  Sounds  move  in  the  fame  Time,  the 
fome  Spaces,  in  all  States  of  the  Atmofphere,  ’  and 
heights  of  the  Barometer  ? 

4-  Whether  they  move  fafter  by  Day  0r  by 

Night  ?  3 

5.  Whether  they  move  fwifter  with,  or  flower  a- 
gainft  the  Wind  ?  And  how  the  Wind  affedts 
them  ? 

6.  Whether  Sounds  move  fafter  in  Calm  or 
Still,  than  in  Windy  and  Turbulent  Wea¬ 
ther  ? 

7‘  Whether  a  ftrong  Tranfverfe  Wind,  Accele¬ 
rates  or  Retards  the  Motion  of  Sound  ? 

8.  Whether  Sounds  have  the  fame  Degree  of 
Velocity  in  Summer  and  in  Winter  ? 

9.  Whether  they  have  the  fame  in  Snowy,  and 
clear  Weather  ? 

10.  Whether  a  great  Sound  and  a  fmall  one  have 
the  fame  Velocity  ? 

11.  Whether  rhe  Sound  of  a  Gun  move  equally 
fwift  at  all  the  Elevations  of  the  Gun  ? 

1 2.  Whether  different  Strengths  ofGun-powder 
change  the  Motion  of  the  Sound  of  the  Report  ? 

13.  Whether  the  Velocity  be  the  fame  in  ail 
Heights  of  the  Atmofphere  above  the  Ear  th? 

14.  Whether  the  Report  be  in  the  fame  Time, 
if  the  Piece  be  Difcharged  in  an  Acclivc  or  Declive 
P  ofition  ? 

15.  Whether  all  kinds  of  Sounds,  as  of  Guns, 
Bells,  Beetles,  &c.  have  the  fame  Velocity  ? 

1 6.  Whether  Sounds  be  fwifteft  in  the  begin¬ 
ning  of  their  Motion,  andfloweftin  the  end  ? 

17.  Or  whether  they  be  not  rather  Equable , 
moving  equal  Spaces  in  equal  Times  ? 

18.  Whether  Sound  move  equally  fwift  in  ail 
Regions?  in  North ,  South,  &C.  Climates  .•> 

19.  Whether  Sound  move  in  a  right  Line,  the 
neareft  way,  or  whether  along  the  Earth’s  Sur¬ 
face  ? 

To  Solve  thefe  Problems,  Mr.  Derham  was  at 
the  trouble  of  getting,  and  had  the  Advantage  of 
heating  and  feeing  from  the  Tower  of  his  Parifti- 
Church  at  Vpm  infer  in  EJfcx,  many  Muskets  Fired 
at  the  diftance  of  1 ,  2,  3,  and  fo  far  as*to  8  Miles; 
beyond  which  he  could  not  hear  in  that  Woody- 
place,  the  Report  of  a  Musket.  But  tho’  the  Fi- 
ringof  thefe  fmall  Arms  did  him  much  Service  in 
his  Defign,  he  was  much  better  ferved  by  the 
Ordnance,  or  great  Guns  on  Blacky-heath  ;  for  he 
could  from  his  Church,  aforefaid,  always  by  Night, 
with  his  naked  Eye,  and  by  Day,  with  a  Telef- 
cope,  fee  the  Fialhes  of  the  Sabers  (a  lort  of  Can¬ 
non)  there  Fir’d,  to  Exercife  her  Majefties  young 
Enginiers,  and  hear  their  Report  very  plainly. 
On  thefe  he  made  many  repeated  Obfervations ; 
and  at  laft,  by  Favour  of  the  Board  of  Ordnance, 
he  got  leave  to  have  two  Sakert  ( fee  that  word  in 

Vol. 


ou 


ou 


VoK  i  •)  to  be  placed  one  by  another  on  tjhe  Heath, 
but  with  their  Muzzles' quite  contrary  ways  ;  and 
on  the  13th  of  Feb.  170?,  to  be  difeharged  continu¬ 
ally  every  half  Hour,  from  6  in  the  Evening  till 
1 2  at  Night:  There  was  a  final!  Galeot  Wind 
blowing  dire&ly  againft  the  Sound. 

The  Interval  between  the  plafh  and  the  Re¬ 
port  of  each  Gun,  he  always  found  to  be  ajuout 
120$  or  1 22  half  Seconds  of  Time*  He  mentions 
both  thefe  Numbers, becaufe  the  Sound  of  the  Re¬ 
port  always  came  double  ;  the,  firft  within  120 
haR  Seconds,  the  fecond  ( which  he  takes  to 
be  an  Echo  from  the  Wind-mill,  or  adjacent  Hou- 
fei  on ‘Blackcbeathy  within  122.  . 

He  obferved .  no  difference  in  the  Time  01  the 
Sound’s  Progrefs,  whyn  the  Safer  was  Fired  to¬ 
wards  him,  or  from  him,  which  anfwers  his  fecond 

Queftion.  ,  .  c 

?  Sordid  he  find  that  any  different  Elevation  ot 
thefeyeral  Muskets  made  any  alteration  in  the  Mo¬ 
tion  of  the  Sound  ;  which  is  an  Anfwer  tp  his  nth 
Problem.  And  to  Solve  the  1 2  Query,  he  found, 
iMt  different  Quantities  or  Strengths  Ql  1  owder, 
made  no  alteration  in  the  Velocity  of  the  Sounds 
'Motion  ;  tho  it  manifeftly  did  fo  in  the  Strength 
iff.  the  Noife.  Nor  did  he  find  that  there  was  any 
Variety  in  theTime  of  the  Motiqn  of  the  Sound;, 
either  by  Night  or  Day ;  whether  it  were  Clear  or 
‘Cloudy  ;  whether  it  Rained  or  Snowed,  whether 
the  Barometer  were  high  or  low,  and  whether  it 
were  Summer  or  Winter:  Which  Solves  his 
3,  a*  6,  8,  9  Queries.  He  found  alfo,  in  Anfwer 
to  his  15  th  Queftion;  that  all  kinds  of  Sounds,  as 
of  Bells,  Beetles,  Muskets,  6c.  from  the  fame 
piftance  cameto  his  Ear  in  the  fame  Time. 

And  the  fame  he  found,  as  to  Intenfe  or  Strong, 
and  Languid  or  Weak  Sounds ;  which  anfwers  his 

‘loth  Queftion*  •  ,  .  ■ 

By  Repeated  and  very  accurate  Obfervations,  he 
alfo  found  the  Motion  and  Tirne  of  the  Progreffion 
of  Sound,  to  be  in  all  refpeefts  dutiable. ,  Which 
Solves  the  17th  Problem.  That  is,  rthat  Sound 
moves  juft  an  AEngliJh.  Mile  ip  Pi,  or  9>  a5,  half 
Seconds' :  two  Miles  in  18  V,  three  Miles  in  27 1, 6c. 
and  fo  on  uniformly. 

As  to  his  laftor  1 9th  Queftion,  he  is  confirmed, 
that  Soupd  moves  the  neareft  way,  and  that  it 
doth  not  creep  along  the  Earth’s  Curved  Surface  : 
j\nd  he  believes  (in  Anfwer  to  the  14th  Query) 
that  the  Velocity  of  the  Sound  is  the  fame  in  Acc  li¬ 
ft  tes  and  Declivites ;  tho’  he  hath  not  had  Oppor¬ 
tunity  of  making  Experiments  enough  to  determine 

it  .  * 

From  the  Communications  which  his  Friends  in 
Italy  have  afforded  him;  he  thinks  the  difference 
of  Regions  or  Climates,  makes  no  difference,  in 
'  the  Motion  of  Sounds ;  which  is  an  Anfwer  to  his 
1 8th  Queftion. 

He  found  that  very  thick  Cloudy  and  Snowy 
feather,  did  always  leffen  and  dull  the  Noife  made 
by  the  Difcharge  of  Guns,  6c.  Whereas  in  Fro- 
fty  and  clear  Weather,  they  were  much  more  au¬ 
dible,  clear  and  diftineft,  than  at  any  other  times. 

By  many  repealed,  and  accurately  made  Expe¬ 
riments,  he  difeovered,  that  contrary  Winds  do 
always  retard  the, Motion  of  Sounds  and  that, in 
Proportion  to  their  Strength ;  which  is  what  . the 
Florentine  Virtu.ofi ,  and  many  others  have  formerly 
been  entirely  rpiftaken  in ;  aflerting,  that  Contra¬ 
riety  of  Winds  occafion  no  Retardation  of  the  Mo¬ 
tion  of  Sound. 


By  Obfervations  and  Experiments,  made  with 
proper  Inftruments  about  the  Velocity  of  the  Mo: 
tion  of  Wind  ;  he  concludes,  that  in  the  greateft 
and  moft  rapid  Storms  that  ever  blew,  the  Wind 
moves  not  above  60  Miles  an  Hour,  and  perhaps 
not  above  50^  whereas  Sounds  may  go  above  700 
Miles  in  the  fame  time.  And  confequently  they 
cannot  be  the  fame  Particles  of  the  Air  or  Atmo- 
fphcrc,  which  carry  both  ;  at  lead:  dicy  can it  be 
moved  after  the  fame  manner.  He  cotj c lud cs as 
above-faid,  that  the  Velocity  of  Sound  is,  fuch 
that  it  ordinarily  moves  5280  Feet,  or  an  },■ 
Mile  in  9f  half  Seconds :  And  that  it  moves  57 1 
in  a  half,  and  1142  Feet,  in  a  whole  Second  ol 
Time.  But  that  the  Winds  may  fo  afieot  it;  by 
confpiring  with  its  Motion,  as  to  carry  it  600  Feet 
in  a  half  Second’;  or  by  being  contrary  to  it,  to 
retard  it  fo,  that  it  may-  not  move  more  than  560 
Feetin  a  half  Second  of  Time. 

He  concludes,  with  fhewing  the  Ufesthat  may 
be  made  of  this  Knowledge  of  the  Velocity  of  the 
Motion  of  Sound.  In  meafuring  the  Diftanccs  of 
Ships  at  Sea  from  one  another,  or  of  a  Ship  from 
Shoar  ?  of  Forts  and  Batteries  one  from  another,  or 
of  any -Places  at  Land  within  the  hearing  of  the 
Report  of  a  Gun;  of  the  Diftances  of  Thunder, 

Clouds,  6c.  '  ' 

In  Philofopbical  TranfaBions,  N°;  r>6,  }on 
have  an  Account  of  the  Docftrine  of  Sounds, 
by  Narciffus,  Bifhop  of  Ferns  and  LeighUn* 
And  in  N°.  247,  of  the  Swifrnefs  of  Sounds, 
and  their  Reflections  by  Echoes.  „ 

In  the  Hiftory  of  the  Royal  French  Academy  for 
A.  D.  1700,  They  fay,  Jt  hath  been  experienced, 
that  a  Sound  moves  180  of  their  Toifesm  a  Se¬ 
cond,  or  283  middle  French  Leagues  in  an  Hour. 

(1 .)  Thereforethey  conclude,  thatthe  Air  muft  be 
moved  or  ftruckat  firft  with  a  very  great  Smart- 
nefs  or  S wiftnefs.  2.  All  Conjectures  and  Phyfi- 
cai  Reafonings,  perfwade  us  that  this  Motion  or 
Stroke  on  the  Air  muft  be  impreft  by  very  brisk 
Vibrations  of  the  fmall  Parts  of  the  Sonorous  Bo¬ 
dy,  in  order  that  they  may  exert  their  Spring  or 
Elaftick  Force,  (3.)  In  PhilofophicatTranfaBions, 
N°.  297.  youhave  an  account- of  fome  Experi¬ 
ments  of  Mr.  Haw'ksbee ’s,  whereby  it  appears  plain¬ 
ly  ;  that  as  Exhaufting  the  common  Air  out  or  a 
Receiver,  doth  very  much  leffen  the  Noife  made 
by  the  Bell  there  hung  and  ftruck  ;  fo  crowding 
or  conveying  more  Air  into  a  V eflel,  made  01a 
purpofe  for  fuch  Condenfations  of  Air,  did  ve¬ 
ry  fenfibly  augment  the  Sound  of  the  included  Bell. 

SOVERAIGN,  was  a  Piece  of  Gold  Coin, 
Current  at  22  Shillings  and  6  Pence,  in  1  H.o. 
When  by  Indenture  of  the  Mint,  a  Pound  Weight 
of  Gold  of  the  old  Standard  was  to  be  Coined 
ihto  24  Soveraigns.  In  34  H.  8.  Sovereigns,  were 
Coined  at  20  Shillings,  and  half  Soveraigns  at 
10  Shillings.  In  4  Ed.  6.  Soveraigns  were  Coin¬ 
ed  at  24  Shillings  a  piece,  and  in  6  E.  6.  at  30 
Shillings  ;  and  alfo  in  2  Eli\.  >  , 

$OWNE,  is  a  Term  of  Art  ufed  in  the  Exche¬ 
quer,  and  feems  a  Corruption  from  the  French  Sou - 
venu,  i.  e.  remembred  :  For  the  Stat.  4  H.  5*c*  7* 
in  the  Original  French  hath  Des  Eftreats  oriens  Sou— 
venu.  And  fuch  Eftreats  and  Cafuakies  as  are  not  to 
be  remember’d,  run  not  in  Demand,  u  e ,  are 
viable.  So  now  in  the  Exchequer ,  they  fay,  fucfr 
Efireats  as  the  Sheriff,  by  his  Induftry  cannot  get, 
are  Eftreats  that  Sovone  not ,  and  Eftreats  that  Sownc9 

are  fuc-h  as  he  may  gather.  SPHERE 


SPL 


S  Pi 


SPHERE,  i .  The  Surface  of  a  Sphere  is  equal 
to  the  Periphery  of  a  great  Circle,  Multiplied  by 
its  Diameter,  Hayes,  p.  73. 

2.  The  Area  of  any  Segment  of  a  Sphere  cut  off 
by  a  Plain,  or  by  two  Plains  which  are  Parallel, 
is  to  the  whole  Spherical  Surface,  as  the  Inter¬ 
cepted  Portion  of  the  Diameter,  is  to  the  whole 
Diameter.  Wherefore  putting  r  =  Radius,  c~  Pe- 
riph.  and  xs=  the  Intercepted  Diameter  ;  the  A- 
tea  of  any  Segment  may  be  found  by  this  Propor¬ 


tion. 
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The  Part  of  the  Spheres  Surface  contained  be¬ 
tween  the  Semicircular  Arks  of  any  two  ( Great' 
Interfering  Circles,  is  to  the  whole  Surface,  as 
the  Angle  of  Inclination  of  the  Planes  of  thofe 
Circles  is  to  4  right  Angles. 

3.  When  the  Diameter  of  any  Sphere  ;is  equal 
to  the  Radius  of  any  ®,  then  the  Area  of  that 
Circle  will  be  equal  to  the  Surface  of  the  Corrc- 
fponding  Sphere. 

4.  TTe  Convex  Area  of  a  Cylinder  Circum¬ 
scribing  a  Sphere  of  the  fame  Diameter  with  irs 
own  Altitude  (which  in  this  Notation  will  be  2  rc) 
is  Quadruple  of  the  Area  of  the  Bafe  ;  and  con- 
fequently  2=  to  the  Area  of  the  Surface  of  the 
Sphere,  and  the  Surface  of  an  Hemifphere  is 
=  to  twice  the  Area  of  one  of  its  great  Cir 
cles, 


cirrlp  AUnnfC  thC tP  Af  ’  t02ether  witil  Semi- 
circle  A  B  D,  to  Revolve  round  A  D  as  an  Axis  • 

then  wt H  the  Line  KL  Generate  a  Cylindrick  Sur- 

„  H(;mifphencal  one  Generated  bv  the 

a  "e  (hy  3  -)  Wherefore  if  any  Point,  asM  be 

fDn eVvndKth,r°VtPN.bedr"wn  Normal  to 
1  fay  the  Surface  or  Ring  deferibed  by  K  N, 

A  M  cqUaIt0Dthe  Segment  deferibed  by  the  Ark 

thr;hoWeRHm\decfc,jbedbyKN*  »iu 

the  whole  Cylmdnck  Surface  deferibed  by  KL,as 

lution  of  theAA  * Vaa*  eg.mcnt  *nade  by  the  Revo- 
Surface  «  AT>  A^?Vxis  t0  tIie  whole  Spherick 
WhcarCefore,aSiP’  AD>  thai:  is  as  KN,  KL. 

)inde^°U  SeeeD?i'^n5—  °f  the  SPher*  and  Cy- 

!  "  n.  r  Z  ,n  T ranfadi- 

.hatSSoT* Tm^niS/igUrniUS\^ 

of  the  King’s  Writs.  Thifw 
Du Frefne  recite  without  interpreting  i^Buc'k 
feems  to  be  taken  from  the  Saxon,  Sparrau,  which 
figmfies  tofct  up.  Seal  or  Secure,  time's  GloJJ. 
tnParoch;  Anttquiti  M  . 


SPlRITTfAUT’ES  of  a  Biihop,  are  fUchPro. 
fits  as  anfe  to  him  from  the  Benefit  of  his  Turifdi- 
&lon  m  his  Diocefs,  and  not  as  a  Baron  of  t-ViA 
arliament,  fuch  Us  thofe  of  his  Vifitations,  Jnfti- 
tutions,  Ordinations,  &c.  .  M  :r . 1 

SPIRAL  Line.  See  on  this  Subjed  further 
Stephana  de  Angelis  de  Infinitis  Spirnlibus  mver- 
Jv>  &c.  Pctavii. 

b  I-4  Bvllidldi  Demonjlrationes  Nov<e  de  Spirals - 

SPLEEN.  The  Veffel  which  inBeafts  they  calf 
the  Milt,  is  fituated  in  the  left  Hypochondridfil'm . 
der  the  Diaphragm ,  between  the  Ribs  and  fhe  Sto¬ 
mach,  above  the  left  .Kidney  ,*  it  is  tied  to  the  pe 
rnon&Km,  to  the  Diaphragm,  and  to  the  Omentum 
Tis  of  a  blewiih  orfeaden  Colour,  of  an  Oblone 
rigure,  thick  at  the  edges,  and  not  thin  as  the  Li¬ 
ver,  it  hath  two  Membranes,  the  External  comes 
rrom  the  Peritoneum.  The  Internal  Membrane  is 
finer  and  thinner  than  the  External ;  for  if  Y0U 
blow  into  the  Splenick  Artery,  the  Air  will  pafs 
thro’  the  one,  but  not  the  other.  Its  Fibres  are  not 
regularly  woven,  as  thofe  of  other  Membranes 
leem  to  be,  but  they  come  from  innumerable 
roints,  as  padii  from  fomany  Centres*  and  the 
Fibres  of  one  Point  are  regularly  woven  with  the 
bibres  of  the  Points  furrounding  it.  It  receives 
Veins,  Nerves  and  Arteries  from  thofe  that  enter 
the  Spleen. 

The  Subftance  of  the  Spleen  is  not  only  kept 
together  by  its  two  Membranes,  but  alfoby  innu¬ 
merable  Fibres  which  come  from  the  Points  of  the 
Internal  Membrane,  and  are  inferted  in  the  Points 
of  the  oppofite  fide  of  the  fame  Membrane,  and 
expanfion  of  the  Extremity  of  thefe  Fibres  feem 
to  compofe  the  Internal  Membrane. 

The  Spleen  is  Compofed  of  an  Infinite  number 
ot  Membranes,  which  from  little  Cells  and  Cavities 
ot  different  Figures  and  Bignefles,  which  Commu¬ 
nicate  with  one  another,  and  are  always  full  of 
31ood. 

At  the  Extremities  of  the  Blood  Veflels  in  the 
Spleen  of  Sheep,  we  find  feveral  white  Toft  Specks* 
which  Malpighi  us  calls  Glands. 

TheSpleen  hath  Arteries  from  the  Cceliaca 
whofe  Capillary  Branches  make  frequent  Inocu¬ 
lations  upon  the  Membranes  cf  the  Cells.  Its 
veins,  whofe  Extremities  communicate  with  the 
1  ^avities  of  the  Cells,  as  they  come  out  of  the 
Spleen,  unite  and  make  the  pamits  Splenicus  of  the 
.  which  carries  the  Blood  from  the  Spleen  to 
me  Liver.  Thefe  with  its  Nerves,  which  are  con- 
fiderable,  from  the  Plexus  Splenicus,  are  equally  di- 
ftributed  thro’  the  whole  Subftance  of  the  Spleen 
being  all  included  in  a  common  Capfula.  There  are 
likewife  a  few  Lympbatick  Veflels  which  arifefrom 
the  Spleen,  and  difeharge  themfelves  into  the  Lum - 
vary  Glands. 

The  trueUfe  of  the  Spleen  is  yet  uncertain ; 
the  Ancients  thought  it  to  be  the  Receptacle  for  the 
Melancholick  Humour  :  Some  fince  confidering 
that  in  the  Spleen  there  are  a  great  number  of 
Membranes  and  Fibres,  and  alfo  many  Nerves, 
have  thought  that  the  Blood  is  attenuated,  and  be¬ 
comes  more  Spirituous  in  the  Spleen :  And 
confidering  that  the  rnoft  of  the  Blood  in  the  Li¬ 
ver  comes  immediately  from  the  Spleen  and 
Omentum ,  they  think  that  one  furnifhes  the 
Oleaginous,  the  other  the  Spirituous  part  of  the 
Bile. 


SPOTS, 
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SPOTS  in  the  Sun,  befides  what  may  be  con¬ 

cluded  about  thefe  Solar  Spots,  being  no  Planets 
revolving  round  the  Sun’s  Body,  as  fome  have 
thought.  Dr.  Hook,  in  his  Opera  Poft.  draws  thefe 
further  Conclufions :  i.  That  thefe  Bodies  are  ei¬ 
ther  Opake,  and  fo  hinder  the  Sun’s  Light  from 
palling  thro’  them,  or  elfe  are  Incombultible  and 
dark  Bodies,  which  will  afford  no  Light  at  all  for 
a  certain  Time,  and  do  as  it  were  quench  and  dea¬ 
den  that  pare  of  the  Sun  where  they  rife,  (i.)  There 
appear  in  fome  parts  of  the  Sun’s  Face,  alfo  Nebula 
or  Clouds;  in  fome  others  Facuk  or  Blazes,  which 
give  a  clearer  Light  than  the  other  Parts  of  his  Bo¬ 
dy.  The  Spots  are  fubjed  to  Increafe  and  Dea- 
creafe,  having  fometimes  covered  a  part  of  the 
Sun  bigger  than  all  Europe ,  and  fometimes  bigger 
than  the  whole  Surface  of  the  Earth.  (3.)  The 
Motion  of  thefe  Spots  is  always  (tom  E  a fi  to  Weft, 
according  to  the  Order  of  a  Line  of  Sines,  begin- 
ning  from  the  Centre,  of  which  the  Semi-Dianie- 
tcr  of  the  Sun  is  Radius.  And  this  Motion  ap¬ 
pears  to  be  in  a  ftraight  Line  in  the  beginning  of 
jUne  and  December  ■  when  the  Earth  is  in  that 
part  of  the  Plain  of  the  Ecliptick,  which  cuts  the 
Plain  of  the  Equinodial  of  the  Sun’s  Turbinated 
Motion.  At  other  times  the  Line  of  their  Motion 
is  incurvated  and  bent  into  an  Ellipfis  ;  which  is 
greateft  when  the  Earth  happens  to  be  in  thofe 
parts  of  the  Ecliptick,  which  are  the  extream  Li¬ 
mits  of  it,  compared  to  the  Plain  of  the  Sun’s  E- 
quinodial :  And  this  alfo  is  twice  a  Year,  vi%. 
in  the  middle  between  the  Nodes,  both  Plains  paf- 
fing  thro’  the  Centre  of  the  Sun^  that  is,  about  the 
beginning  of  March  and  September.  Whence  he 
deduces  by  undeniable  Derribnftratioii,  that  the 
Sun  is  of  a  Globular  Figure,  and  that  it  moves  on 
its  own  Axis  from  Eafi  to  Weft  '  As  alfo  that  the 
Axis  of  his  turbinated  Motion  remains  fix’d,  and  is 
always  direded  towards  the  fame  Point  in  the 
Heavens,  as  the  Earth’s  Axis'is  found  to  do  ;  as  al¬ 
fo  the  Axis  is  of  Jupiter  and  Saturn,  as  far  as  can  yet 
be  difeovered  by  the  Spots,  Satellites  and  Ring,  of 
thefe  Planets.  (4.)  He  obferves  alfo,  that  there  is 
a  kind  of  Torrid  Zone,  or  certain  Space  or  Breadth 
on  each  fide  the  Sun’s  Equator  towards  the  Poles, 
in  which  thefe  Macuk,  NcbuU  and  FacuU  do  appear 
moft.  Whereas  without  thefe  Limits,  or  in  the 
temperate  Zones  (as  with  regard  to  our  Earth  they 
may  be  called)  they  appear  but  feldom,  and  never 
towards  the  Polar  Pirns. 

SQUADRON  of  Ships ,  is  a  Divifion,  or  part 
of  a  Fleet,  Commanded  by  a  Vice  or  Rear  Admi¬ 
ral,  or  fome  other  Commander  or  Commadore ,  as 
they  call  it ;  but  the  Number  of  Ships  in  it  is  un¬ 
certain. 

SQUADRON,  is  a  Body  of  Horfe,  whofe 
Number  is  not  fix’d  ;  but  ufualiy  is  from  one  100 
to  200  Men,  according  to  the  General’s  Pleafure, 
the  Strength  of  the  Army,  and  as  Occafion  ferves. 
Ufualiy  a  Squadron  confiftsof  3  Troops,  each  of 
50  Men,  and  it  never  exceeds  200  Men.  Becaufe 
a  greater  Number  than  that  can’t  be  advantageoufly 
Polled,  nor  have  room  to  adt  in  narrow  Ground , 
Woods,  Marjhes ,  Defiles ,  See.  The  Eideft  Troop 
takes  the  Right  of  the  Squadron,  and  the  Second 
the  Left ,  and  the  youngeft  in  the  Centre.  A  Squa¬ 
dron  is  always  drawn  up  3  deep,  or  in  3  Ranks, 
with  the  length  of  a  Horfe  between  each  Rank.  The 
Standard  is  always  in  the  Centre  of  the  firft  Rank. 

SQUARE  Battel,  or  Battalion  of  Men,  is  one 
that  hath  an  equal  number  of  Men ‘in*  Rank  and 

File.  ' 
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To  Form  any  Number  of  Men  into  a  Square 
Battle,  asfuppofe  500,  extradl  the  neareft  Square 
Root  of  500,  which  is  in  Integers  22,  and  that 
will  give  the  Number  of  Men  for  Rank  and.  File. 
There  will  be  a  Remainder  of  16  Men,  who  may¬ 
be  difnofed  of  as  the  Commander  thinks  beft. 

SQUARE  Battalion  of  Ground ,  is  when  the 
Ground  of  the  Flanks  is  of.  the  fame  Extent,  as  the 
Ground  of  the  Front  ahd  Rear.  J°,  a 
Square  Battalion  of  Ground  ;  as  fuppofe  theNum-, 
ber  were  60,  Multiply  .60  by  3>  The  number  o 
Feet  which  every  Man  takes  up  in  Front,  the  rro- 
dudfc  will  be  180 ;  divide  that  by  7»  which  is  the 
number  of  Feet  each  Man  takes  up  in  depth,  or 
which  is  the  diftance  of  the  Ranks,  the  Quotient 
without  a  Fradion  will  be  25  ;  whofe  Square 
Root  is  5,  which  will  give  the  number  of  Men  in 
File.  And  if  you  divide  the  firft  given  Number 
60  by  this  Root  you  will  quote  12,  which  is 
the  Number  of  Men  in  each  Rank. 

SQUARE  hollow ,  or  hollow  Square,  in  the  Art 
Military,  is  a  Body  of  Foot  drawn  up  with  an 
empty  Space  in  the  middle,  fof  the  Colours, 
Drums  and  Baggage,  facing  and  cover’d  by  the 
Pikes  every  way  to  keep  off  Horfe. 

STABLE-STAND,  is  the  Term  for  one  of  the 
4  Evidences  or  Prefumptions  whereby  a  Man  is 
Convided,  to  intend  the  Stealing  the  King’s  Deer 
in  the  Forefts.  The  other  3  are  Dog-draw,  Back.-, 
bear ,  and  Bloody-hand.  This  Stablc-ftand ,  is  when  a 
Man  is  in  Stabili  Statione ,  at  his  Standing  in  the  Fo- 
reft  with  a  Crofs-bow ,  or  Long-bow ,  ready  to  Ihoot 
at  a  Deer ;  or  elfe  when  he  is  [landing  clofe  up  by  a 
Tree,  (sic-  with  Grey-hounds  in  a  Lealh  ready  to 
flip. 

STAKE,  is  the  Name  of  a  fmall  Anvil,  ufed  by 
Smiths ;  fometimes  it  ftands  on  a  broad  Iron-foot, 
on  the  Work  Bench,  to  be  moved  up  and  down 
occafionally ;  and  fometimes  it  hath  a  ftrong  Iron 
Spike  at  the  bottom,  by  which  ’tis  fixed  to  fome 
place  on  the  Work-bench.  Its  ufe  is  to  fet  fmall 
and  cold  Work  Strait ,  by  hammering  it  on  the 
Stake,,  or  to  Cut  or  Punch  upon  with  the  cold  Chif - 
[el,  or  cold  Punch. 

STALLAGE,  was  a  Cuftomary  Rent  paid  in 
Fairs  or  Markets,  for  the  Liberty  of  a  Stall  or 
Standing ,  by  the  St  allangers  or  the  Creamers ,  i. 
thole  Traders  who  expofed  their  Goods  to  Sale  on 
the  faid  Stalls.  In  Scotland  they  call  it  Stallenge , 
the  Romans  called  it  Siliquaticum  from  Siliqua , 
which  was  their  firft  and  lead  Weight,  a  kina  of 
Caraft  of  4  Grains. 

STAMPING-MILL,  called  alfo  a  Knocking - 
Mill,  is  a  Mill  ufed  in  the  Tin- works  to  bruife  the 
Ore  fmall.  See  the  Defcription  of  it  under 
Tin. 

STANDARD  to  Gold-Coin  in  England  is  22 
Cara&sof  fine  Gold,  and  2  Caradis  of  Copper, 
and  the  French  and  Spanifh  Gold  are  nearly  of  the 
fame  Standard.  S zoCaraB. 

For  Silver-Coin,  1 1  Ounces  and  1  Penny  Weight 
of  fine  Silver,  and  18  Penny  Weight  of  Copp'er, 
being  melted  together  is  the  true  Standard,  and 
fuch  Silver  is  called  Sterling.  When  either  Gold 
or  Silver  is  finer  than  Standard,  they  call  it  better , 
if  courfer,  worfe  •,  and  they  reckon  the  Excefs  or 
Defecft  by  Caradis,  apd  Grains  of  a  Caradf  in  Gold, 
and  by  Penny-weights  in  Silver.  And  it  is  thus 
difeovered  .*  They  take  a  fmall  quantity  and  Af- 
fay  it;  that  is,  weigh  it  very  cxadtly,  and  then 
melt  it  in  a  Crucible  with  a  ftrong  Fire,  fo  long 
,  7D  till 
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till  the  Copper,  or  other  Allay  mix  d  with  it  be 
burnt  away.  When, cold,  they  weigh  it  again  ac¬ 
curately,  and  if  iC  hath  loll  nothing  of  tc 
fir  ft  Weight,  they  call  i  t  fine  Gold-,  if  it  hath 
loft  x  part  of  its  Weight,  they  call  it  Gold  of  24 
Cara&s,  or  one  Carad  better  than  Standard;  if  « 
have  loft  A-  parts,  then  ’tis  22  Caracts  fine,  or 
Standard  ;  if  it  hath  loft  -ft+  parts,  tis  called 
Carads  fine,  or  1  Cara &mrje  than  Standard,  0c 
And  fo  they  Aflay  Silver,  only  they  compute  its 
lofs  by  Penny-weights,  Sc. 

STANNARIES,  are  the  Mines  and  works 
where  (Stannum)  Tin  is  dug  and  Smelted  ;  as  in 
Cornwall ,  and  other  Places.  There  are  fevera 
Laws  about,  and  Liberties  granted  to  the  Stanna¬ 
ry  Courts  in  feveral  Ads  of  Parliament ;  as  in  the 
Time  of  Edw.  1 .  and  afterwards,  as  Abridg  d  by 
Edw.  3.  and  in  17  Car.  1.  c.  15. 

STAPLE,  fignifies  this  or  that  Town,  City  or 
Place  where  the  Merchants  of  England  were,  by 
Ad  of  Parliament,  to  carry  their  Wool,  Cloth, 
Lead  and  Tin,  Sc.  and  fuch  like  Staple  or  Stan¬ 
ding  Commodities  of  this  Land,  in  order  to  their 
being  Sold  by  the  Great.  Thefe  Places  you  will 
find  in  feveral  Statutes,  appointed  and  altered  by 
the  Kings  of  England ,  from  the  fecond  Year  of 
Edw.  3.  to  the  fifth  of  Edw.  6.  and  what  Officers 
thefe  Staples  had  belonging  to  them  ;  you  may  fee 
in  Anno  27  E.  3.  St  at.  3.  c.  21.  The  Staple  Com¬ 
modities  of  this  Land  are,  Wool,  Leather,  Wool- 
fells,  Lead,  Tin,  Butter,  Checfe  and  Cloth  ;  as 
appearsby  1 4  Rich.  2.  c.  1.  tho  fome  will  allow 
only  the  firft  five. 

STAR.  All  Deeds,  Obligations,  Contrads, 
Releafes,  &c.  of  the  Jews  were  anciently  called 
Stars ,  from  the  Hebrew  Sbetar ,  a  Deed  or  Contrad. 
Thefe  were  fomCtimes  written  in  Hebrew  and  La- 
tine ,  but  ufually  in  Hebrew  alone. 

STAR-CHAMBER,  was  a  Chamber  at  FVeft- 
minfter,  formerly  fo  called,  from  its  Roof  being 
Painted  with  Stars.  Henry  the  Seventh  and  Eighth, 
order’d  by  feveral  Statutes,  that  the  Chancellor, 
aififted  by  others  there  named  (vid.  3  H.  7.  c.  1. 
and  21  H.  8.  c.  2.)  Ihould  have  Power  to  Punifh 
Routs,  Riots,  Forgeries,  Embraceries ,  Perjuries ,  and 
fuch  other  Mifdemeanors,  as  were  not  fufficiently 
.provided  for  by  the  Common-law;  and  for  which 
the  Inferior  Judges  are  not  fo  proper  to  give  Cor- 
redion.  But  this  Court,  by  17  Car.  \  .  c.  10.  was 
entirely  diftolved  and  determined,  and  fo  conti¬ 
nues  to  this  day. 

STATIONARY,  how  to  an  Eye  placed  at  the 
Earth,  a  Planet  appears  to  ftandftill  or  be  Statio¬ 
nary  ;  fee  under  the  word  Direcl  in  this  Vol.  2. 

STELLIONATE,  in  the  Civil  Law,  is  all  kind 
of  Cozenage,  and  Knavifti  Pradice  in  Bargaining, 
and  all  forts  of  Frauds  that  have  no  peculiar  Names 
in  the  Law.  And  ’tis  fo  called  from  Stellio,  a  Li¬ 
zard  with  great  variety  of  Spots,  and  very  preju¬ 
dicial  to  Mankind. 

STERLING  Money,  this  word  feems  to  come, 
as  Mr.  Somner  hath  derived  it,  from  the  Saxon  word 
Stcore  ,  that  is,  a  Ride  or  Standard ;  and  therefore 
it  fignifies  that  Coin  or  Money,  which  for  Metal 
and  Value,  was  to  be  a  common  Standard  of  all 
Current  Money.  And  this  is  the  more  probable, 
becaufc  fuch  Mon.ey  at  the  coming  in  of  the  Nor¬ 
mans,  was  called  Stcrilcnfis.  As  Orderic.  Vital. 
Sub.  Anno  1082.  Porrigam  quindecem  Sterilenfj- 
um.  Dr.  KJnnet’s  Glojfary.  Eflerling  in  Stow  isufed 
for  a  Penny-weight,  fignifying  a  Penny  of  fine 


Silver,  fuch  as  we  now  call  Standard.  But  the 
word  Sterling ,  as  being  a  piece  of  Money,  gene¬ 
rally,  if  not  always,  fignifies  a  Penny .  And  as  for  a 
good  while  together  there  was  no  other  Coin  but 
Pennys;  and  that  Denarius  fignifies  in  many  Au* 
thors  the  fame  as  Nummus,  all  good  Standard  Sil¬ 
ver,  cameto  be  called  Sterling  Silver ,  and  good  Mo¬ 
ney,  Sterling  Money,  as  it  is  to  this  day. 

STILES,  the  upright  pieces  which  go  from  the 
bottom  to  the  top  in  any  Wainfcot,  are  by  the 
Workmen  called  Stiles. 

STILOBATUM,  is  in  Architecture  the  Body 
of  the  Pedeftal  of  any  Column. 

STIPULATION,  in  the  Civil  Law,  is  a  Con¬ 
tract  made  by  Words,  and  not  in  Writing,  by  as¬ 
king  aQueftion,  and  receiving  prefently  a  proper 
Anfwer:  And  in  this  Contrail  the  Obligation  is 
only  upon  one  fide,  i-  e.  on  the  fide  of  the  Promi- 
fer ,  who  was  called  Reus  Dcbendi ,  or  Promitt  ends ; 
as  the  Stipulator  or  Creditor ,  to  whom  the  Promife 
is  made,  was  called  Reus  Credendi,  or  Stipulandi. 
This  was  the  old  Senfe,but  now  with  us  the  Word 
Stipulation  is  commonly  ufed  for  the  Adt  of  the  Per- 
fon  obliged  ;  and  fome  fay  that  the  word  Stipula¬ 
tor  is  common  both  to  Debtor  and  Creditor. 

STOMACH,  fee  Ventriculus.  Monfieur  Chi¬ 
rac,  Prpfeffor  of  Medicine  at  Montpellier ,  hath  by 
an  eafie  Experiment,  Ihewnthat  the  Force  of  the 
Stomach  alone  (in  Vomiting)  without  taking  into 
confideration  the  Mufcles  of  the  Diaphragm  and 
Abdomen  (whofe  force  together  is  more  than  that  of 
248000  Pound  Weight)  is  equal  to  that  of  1 2000 
Pound  Weight. 

STRAIKS,  in  Gunnery,  are  Plates  of  Iron  of 
the  length  and  breadth  of  one  of  the  6  Felloes, 
which  ferve  for  the  Round  of  the  Wheel  of  a  Gun- 
carriage,  and  fix’d  on  the  Circumference  of  the 
Wheel  with  ftrong  Nails,  which  are  called  the 
Strain-nails  ;  thefe  Strains  cover  the  Joynts  of  the 
Felloes  and  defend  the  Wheel. 

STRL/E,  are  the  Lifts  or  Rays  which  run  be¬ 
tween  the  Flutes ,  Chanels  or  Stages  in  Fluted  Pillars. 
Thefe  are  20  in  the  Dorick,  and  24  in  the  Ionick 
Order. 

STRIGES,  in  Architeftuie,  are  the  hollow 
Chanels  in  the  Shaft  of  a  Column,  called  by  our 
Workmen  Flutings  and  Grooves.  They  more  pro¬ 
perly  belong  to  the  Ionick  Order,  tho*  they  are 
found  fometimes  in  the  Dorick,  and  often  in  the 
Corinthian  and  Compofite.  They  are  generally 
at  right  Angles  with  the  Plane  of  the  Bafe,  but  are 
fometimes  found  winding  about  the  Pillar.  Some¬ 
times  the  Strigcs  are  filled  up  with  a  Swelling  a 
third  part  from  the  Bafe,  lying  in  the  hollow  like 
a  Stick  fhot  of  a  round  form  :  Thefe  Mr.  Evelyn 
thinks  we  Ihould  call  Staved  or  Cabled  Columns. 

]  STUCCO*  Painting  in  Stucco  was  revived 
from  the  Ancients  by  Giovanni  ct'Vdinc  a  Scholar 
of  Raphael’s ;  he  found  the  true  Matter  which  the 
Ancients  made  ufe  of,  which  wasaCompofition  of 
Lime  and  Marble  Powder’d  very  fine. 

STRUT,  is  a  Term  ufed  by  fome  Builders  for 
that  Brace  which  is  framed  into  the  l^ing-piece  and 

the  principal  Rafters.  c 

STUDDING-SAILS  in  a  Ship  are  Bolts  ot 
Canvas,  or  any  Cloth  that  will  hold  Vind,  ex¬ 
tended  in  a  fair  Gale  of  Wind  along  the  fide  of 
the  Main-fail,  and  Boomed  out  with  a  Boom  ;  they 
are  fometimes  alfo  ufed  to  the  Clew  of  the  Main- 
fail,  Fore-fail  and  Sprit-fail,  when  the  Ship  goes 
either  before  the  Wind,  or  Quartering.  ^ 
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STYL O-Chondrobyoidaus  vel  Stylo-Hyoides  Alter, 
is  a  Mufcle  of  the  Os-Hyoidcs,  which  arifes  Flefhy 
and  Tendinous  from  the  Styloide  Procefs,  near  the 
Origin  of  the  Stylo-Pharyngwus,  and  runs  under 
the  Ceratc-Glojfus.  It  is  inferted  into  the  Cartila¬ 
ginous  Appendix  of  the  Os-IIyoides ,  and  its  Ufe 
is  to  afiifi.  the  Stylo-Hyoidccus,  in  putting  the  Os- 
Hyoides  upwards  and  laterally.  Dr.  Dowglas. 

STYLO -Uyoidecusy  is  a  Mufcle  of  the  Os- 
Hyoides ,  arifing  by  a  round  Tendon  from  near  the 
middle  of  the  Procejfus  Styliformis ,  and  is  infertetl 
Tendinous  into  the  Bafts  of  tlie  Os-Hyoides,  near 
its  Cornu,  to  which  alfo  it  often  adheres  Flefhy. 
Its  Ufe  is  to  put  the  Bone  of  the  Tongue  on  one 
fide,  and  a  little  upwards  when  both  Ad  in  Con- 
fort.  ..  . 

.  SUBNORMAL  is  a  Line,  determining  many 
Curve,  the  interfedion  of  the  Perpendicular  to 
the  Tangent  in  the  Point  of  Contad,  with  the 
Axis.  And  this  Subnormal  in  the  Common  or 
'Apollonian  Parabola,  is  a  Determinate  Invaria¬ 
ble  Quantity  ;  for  ’tis  always  equal  to  half  the 
Parameter  of  the  Axis. 

SUBROGATION  in  the  Civil  Law,  is  put¬ 
ting  another  Perfon  into  the  Place  and  Right  of 
hirn,  that  in  any  Cafe,  is  the  proper  Creditor. 
This  is  alfo  called  Ceffion. 

SU BSTITUTION ,is  in  Algebra  or  Fluxions, the 
putting  in  the  room  of  any  Quantity  in  an  Equa¬ 
tion,  fome  other  Quantity  which  is  really  equal  to 
it,  but  exprefs’d  after  another  manner ;  and  this 
is  done,  in  order  to  find  at leafl:  fuch  a  proper  Ex- 
preflion  in  the  Equation,  as  fhall  Solve  the  Pro¬ 
blem,  or  Queftion  propofed.  And  in  the  Knack 
of  doing  this  readily,  confifts  the  chiefeft  Bufinefs 
of  the  Operations  in  Fluxions. 

SUB-TANGENT  in  any  Curve,  is  the  Line 
which  determines  the  Interfe&ion  of  the  Tangent 
in  the  Axis.  And  in  any  Equation  if  the  Value  of 
the  Sub-tangent  come  out  Pofitive,  ’tis  a  fign  that 
the  Point  of  Interfe&ion  of  the  Tangent  and  Axis, 
falls  on  that  fide  of  the  Ordinate  where  the  Ver¬ 
tex  of  the  Curve  lies  ;  as  in  the  Parabola  and  Pa¬ 
raboloids  .  But  if  it  come  out  Negative,  the  Point 
of  Interfedion  will  fall  on  the  contrary  fide  of  the 
Ordinate,  inrefped  of  the  Vertex  or  beginning  of 
the  Abfcilfa  ;  as  in  the  Hyperbola ,  and  Hyperboli- 
form  Figures. 

And  univerfally,  in  all  Paraboliform ,  and  Hyper- 
boliform  Figures ,  the  Sub-tangent  is  equal  to  the  Ex¬ 
ponent  of  the  Power  of  the  Ordinate  Multiplied  into 
the  Abfciffa.  . 

Thus,  in  the  Common  Parabola,  whofe  Pro¬ 
perty  is p #,r=  yy.  The  Sub-tangent  is  in  length 
equal  to  x  the  Abfciffa  Multiplied  by  2,  the  Ex¬ 
ponent  of  the  Power  of  y y,  the  Square  of  the 
Ordinate.  That  is,  ’tis  equal  to  twice  the  Ab¬ 
fciffa  ;  and  by  the  former  Rule  for  Paraboliform 
Figures,  it  rnuft  be  taken  above  the  Ordinate  in 
the  Axis  produced.  Thus  alfo  in  one  of  the  Cu¬ 
bical  Paraboloids  ,  where  pxxz=yyy.  The 
length  of  the  Sub-tangent  will  be  \  of  the  Ab- 
feiffa. 

Thus  in  the  Figure  annexed,  you  will  fee  that 
the 


SUB-TANGENT  in  any  Curve,  is  a  Line 
which  determines  the  Interfedion  of  the  Tangent 


in  the  Axis.  Thus,  ifT  Mbea  Tangent  in  the 
Point  M,  and  PM  an  Ordinate  to  the  Axis,  the 
T  P  is  the  Sub-tangent,  becaufe  it  determines  the 
Point  T,  where  the  Tangent  curs  the  Axis  produ¬ 
ced  beyond  the  Vertex  of  the  Curve  V.  And  the 
Line  PC,  which  determines  the  Interfedion  of 
the- Perpendicular  M C  (to  the  Tangent  in  the  Point 
of  Conrad  M)  in  the  Axis  V  D,  is  called  the  Sub¬ 
normal.  ,  •  .  . 

SUBURBICARI/E  P^giones,  called  alfo  Sub - 
urban#,  Vrbicari#  vicinte,  were  fuch  Regions  or 
Cities  of  the  Roman  Empire,  as  lay  within  an 
100  Miles  of  Fspme,  and  were  under  the  Jurifdi- 
dion  of  the  Praffed  of  .that  City  :  Wherefore 
they  are  fometimes  called  Regimes  Soft#,  becaufe 
inthefe  the  Governor  of  Bgtns  was  wont  to  Exer- 
cifehis  Solemn  Jurifdidion. ,  This  alfo  was  the 
Ancient  Extent  of  the  Power  and  Charge  of  the 
Bilhops  of  Iconic,  before  the  Papal  Ufurpati- 
on.  .  •  , 

SUCTION,  there  are  many  Effeds  vulgarly 
attributed  to  Sue  Hon,  which  in  Reality  have  very 
different  Caufes.  As  when  any  one  $uckj  Water, 
or  any  other  Liquor  up  thro’  a  Pipe  ;  ’tis  common¬ 
ly  thought,  that  by  that  Adion  the  Perfon  draws 
the  Air  up  into  his  Mouth,  and  that  the  W ater 
which  is  Contiguous  to  it,  follows  it  by  a  kind 
of  AttraBian ,  as  if  the  Ad  and  Water  hung  to¬ 
gether  :  And  others  fanfie  that  the  Air  moves  in¬ 
to  the  Mouth  of  the  Sucker ,  and  the  Water  moves 
up  after  the  Air,  to  prevent  *a  Vacuum ,  which 
they  fay,  Nature  abhors.  Whereas  the  true  Caufe 
of  this  Phenomenon,  is  only  that  the  Air  and  At- 
mofphere  preffes  with  its  whole  weight,  uniformly 
on  the  Surface  of  the  Liquor  in  the  Veffel,  and  con- 
fequently  prevents  any  one  part  of  the  ’SVater  to 
rife  higher  than  the  other  there  :  .  And  if  a  Pipe 
be  put  in  of  any  tolerably  large  Bore,  and  be  o- 
pen  at  both  ends,  the  Water  will  rife  within  the 
Pipe  to  the  fame  height  as  without,  and  indeed  a 
little  higher,  becaufe  the  Preffure  of  the  Air  vyith- 
in  the  Pipe  is  a  little  taken  off  by  bearing  againft 
the  fides  of  the.  Pipe.  Now  when  anyone;  ap¬ 
plies  his  Mouth  to  the  upper  end  of  the  Pipe  and 
Sucks,  his  Lips  fo  ftrongly  enclofe  the  Pipe,  that 
no  Air  can  get  between  them  and  it;  and  by  the 
voluntary  Motion  of  the  Spirits  in  the  Mufcles, 
the  Cavity  of  his  Thorax,  or  Breaft  is  opened 
and  enlarged  ;  by  which  means  the  Air  included 
there,  hath  now  a  much  larger  Space  to  dilate  its 
felfin,  and  confequently  cannot  prefs  fo  ftrongly 
againft  the  upper  end  of  the  Pipe,  as  it  did  before 
the  Cavity  of  the  Thorax  was  fo  enlarged,  and 
when  the  Weight  of  the  whole  Atmofphere  kept 
its  Spring  bent.  And  that  Weight  or  Preffure  be~ 
ing  now  taken  off- by  the  I.ips  of  the  Man  that 
Sucks,  the  ./Equilibrium,  is  deftroyed,  the  Air  Gra¬ 
vitates  on  the  Surface  of  the  Water,  but  cannot 
do  fo  on  the  upper  Orifice  of  the  Pipe,  becaufe  the 
Juncture  of  the  Lips  takes  it  off;  and  the  Spring  of 
the  Air  included,  in  the  Thorax,  being  weakened 
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by  the  Dilatation  of  its  Cavity,  it  cannot  prefs 
fo  hard  againft  the  upper  Orifice  of  the  Pipe,  as 
the  Water  will  do  againft  the  lower, .  and  qonfe- 
quently  the  Water  muft  be  forced  up  into  the 
Pipe.  ‘Tis  much  the  fame  thing  in  the  Sudtion  of 
a  common  Pump  :  The  Sucker  being  tight,  takes 
off  entirely  the  Preffure  of  the  Atmofphere  on  the 
Surface  of  the  Water  within  the  Barrel  of  the 
Pump,  and  confequently  the  Atmofphere  by  its 
Weight  muft  force  the  Water  up  to  make  the  jEqui- 
librium.  See  HydroJlatickj. 

SUFFRAGAN,  is  a  Titular  Bifhop,  appointed 
to  Aid  and  Aflift  the  Bifhop  of  the  Diocefs,  and 
by  3 6  H.  8-  c.  14.  every  Bifhop  is  Empowered  to 
Elecft  two  Honeft  and  Difcreet  Spiritual  Paftors, 
whi^h  fhall  be  called  Biffops  Suffragans. 

SULPHUR,  Sir  If.  Nemo?i,  on  very  good 
Grounds,  concludes,  that  the  common  Sulphur  is 
Compofed  of  Volatile  and  fixed  Parts,  ftridtiy  ad- 
hereing  to  one  another  by  Mutual  Attraction ,  fo 
that  they  will  both  Sublime  together  ;  for  by  dif- 
folving  Flowers  of  Sulphur  in  Oil  of  Turpentine, 
and  then  Diftillingthe  Diflfolution,  ’tis  found  that 
Sulphur  confifts  of  a  thick,Volarile  and  Inflammable 
Oil,or  of  a  fat  Bitumen,  an  Acid  W^,and  a  very  fix’d 
Earth  with  a  little  Metal.  The  three  firft  of  whic  h 
are  found  there  in  nearly  an  equal  Quantity  ;  but 
there  is  only  a  very  fmall  Proportion  of  the  laft. 
The  Acid  Salt  being  diifolved  in  Water,  is  the 
fame  with  the  Oleum  Sulphuris  per  Campanam. 

SUMMATORY  Calculus ,  according  to  fame,  is 
the  fame  with  the  Calculus  Differentials  of  Leibnit\  ; 
but  more  properly  Summatory  Arithmetic^  is  the 
Arc  of  finding  the  flowing  Quantity,  from  the  Flu¬ 
xion  5  and  fo  it  is  the  fame  with  the  Calculus 
Integralis,  See  Hays's  Fluxions. 

SUMMONER,  or  Summonitor,  an  Apparitor, 
who  is  to  Cite  in  Offenders,  to  appear  at  a  certain 
Time  and  Place,  to  anfwer  to  the  Charge  exhibi¬ 
ted  againft  them. 

SUMMUM  Binttm,  or  the  chiefeft  Good  of  Hu¬ 
man  Nature, is  that, which  by  its  Enjoyment  renders 
truly  and  compleatly  happy  :  The  Schools  diftin- 
guifh  this  chief  Good  of  Man,  into  that  which  is 
Amply  and  adequately  fo,  and  beyond  which  there 
can  be  no  other  ;  and  into  a  lefler  and  SubordL 
nate  one,  which  is  in  fome  meafure  attainable  in 
this  imperfect  State  ;  and  this  laft  they  call  Fcelici - 
tas  Viator  urn,  and  the  former  Fcclicitas  Comprehcnfo- 
rum. 

SUN,  Dr.  Hook.,  in  Opera  Poff.  p.  89.  from  all 
his  and  others  Obfervations,  thinks  it  reafonablei 
to  conclude.  That  the  Superficies  of  the  Sun  is 
covered  with  an  Air,  or  Atmofphere,  or  fome  o- 
ther  Fluid  Body  :  And  that  this  Atmofphere, 
tho’  poflibly  80  times  thicker  and  higher  than  that 
about  our  Earth  ;  yet  in  comparifon  of  the  vaft 
Diameter  of  the  Solar  Body,  becomes  wholly  in- 
vifible  to  us,  tho’  aflifted  by  the  beft  Telefcopes  r 
He  fuppofes  it  alfo  to  look  as  bright  as  the  Body  of 
the 'Sun  it  felf,  and  that  it  is  really  the  Shell  of 
this  Atmofphere,  and  not  the  very  Body  of  the 
Sun  that  Shines.  And  from  hence  he  faith,  that 
all  the  Phenomena  of  the  MacuU  and  FacuU  of 
the  Sun  will  be  Solved  ;  and  that  they  are  only 
Clouds  or  Smoaks  in  this  Atmofphere. 

The  Sun  its  felf  wirhin  this  Atmofphere,  he 
concludes  to  be  a  Solid  and  Opacous  Body  (p.  91.) 
from  thefe  Reafons  (1.  The  Constancy  of  its  Ro¬ 
tation.  (2.)  The  Fixednefs  of  its  Axis.  (3 
The  Power  of  its  Gravitation  or  Attraction  to¬ 


wards  its  Centre.  Thefe  prove  its  Solidity,  and 
its  Opacity,  he  concludes,  from  the  difappearing  of 
the  Solar  Spots  in  the  Limb,  and  their  not  return¬ 
ing  backwards,  as  they  would  feem  to  do  if  the 
Body  were  tranfparent  as  the  Atmofphere  is  or 
the  Flame  of  a  Candle,  or  the  Radiation  or  hazy 
Light  about  the  Nucleus  of  a  Comet,  thro’ which 
as  well  as  thro’  its  Beard,  the  fmall  fix’d  Star^ 
may  be  feen. 

He  thinks  the  Superficial  Parts  of  the  Sun,  to 
confift  of  Bodies  Similar  to  our  JVitre  and  Sul¬ 
phur,  and  that  thefe  are  let  on  fire  ;  and  confe¬ 
quently  that  the  Phyfical  Caufe  of  its  Light,  ft 
the  acftual  Burning  or  Fire  of  its  Superficial  Pans. 
Nor  can  there  be  any  Objection  of  Moment 
brought  againft  this  Hypothefis,  from  the  danger 
of  the  Sun’s  Fire  being  burnt  quite  cut  in  fo  many 
1000  Years  as  it  hath  been  in  being;  for  (faith  he) 
fuppofing  it  to  have  grown  fome  Minutes  left  fince 
it  began  to  give  Light,  none  can  contradidl  it  by  a- 
ny  Obfervations  we  have  cn  Record  :  For  lup- 
pofing  we  had  Obfervations  Aftronomicalof4coo 
Years  (landing,  as  we  have  none  above  2000  of 
that  kind ;  and  allowing  that  the  Sun’s  Diameter 
had  been  then  obferved  to  be  as  many  Minutes  as 
it  is  now ;  yet  could  it  not  be  thence  concluded, 
that  the  Sun  did  not  lofe  a  Mile  in  Diameter  eve¬ 
ry  Year,  and  confequently  be  now  400c  Miles  left 
in  Diamcttr  than  it  was  then.  For  fince  his  Dia¬ 
meter  is  near  87  times  greater  than  that  of  the 
, Earth;  which  latter  he  fuppofes  8000  Miles, 
then  the  Sun’s  muft  be  696000  Miles,  New 
4000  is  but  a  174th  part  of  that  Diameter,  and 
confequently  would  have  diminifhed  it  but  {  of  a 
Minute,  which  is  a  much  lefs  Quantity  than  the 
Ancients  pretended  to  obferve  to. 

But  fuppofing  they  could  have  obferved  even 
to  Seconds,  yet  that  could  not  hate  contradi£led 
it  ;  becaufe  ’tis  poflible  the  Sun  may  have  ap* 
proached  as  much  nearer  us  as  that  Diminution 
amount*  to ;  and  for  which,  he  faith,  he  could 
Ihew  a  Reafbn. 

Sir  IJ.  Newton,  alfo  in  his  Opticks,  gives  good 
Reafons,  to  fuppofe  the  Sun  and  fixed  Stars  to  be 
great  Earths,  vehemently  hot ;  whofe  Heat  is  con¬ 
served  by  the  greatnefs  of  their  Bodies,  and  the 
mutual  Adtion  and  Re-a<ftion  between  them  and 
the  Light  which  they  emit ;  and  whofe  Parts  are 
kept  from  fuming  away,  not  only  by  their  Fixity, 
but  alfo  by  the  vaft  Weight  and  Denfity  of  the 
Atmofphere’s  Incumbent  on  them,  and  every  way 
ftrongly  comprefting  them,  and  Condenfing  the 
Vapors  and  Exhalations  which  arife  from  them. 
The  Light  feems  to  be  emitted  from  the  Sun  and 
fix’d  Stars  (which  probably  are  Suns  to  other  Sy- 
ftems)  much  after  the  manner  as  Iron,  when  hea¬ 
ted  to  fuch  a  degree  as  to  be  juft  going  into  Fufion 
by  the  vibrating  Motion  of  its  Parts,  emits  with 
Force  and  Violence,  Copious  Streams  of  Liquid 
Fire  all  around  :  Great  Bodies  muft  preferve 
their  Heat  Jongeft,  and  that  perhaps  in  the  Pro¬ 
portion  of  their  Diameters. 

Sir  If.  Newton  hath  made  it  probable,  that  the 
great  Comet  in  the  Year  1680,  in  its  Perihelion 
went  fo  near  the  Sun,  as  that  it  acquired  a 
Heat  which  would  not  entirely  go  off  in  50000 
Years.  Whence  we  may  guefs,  that  if  the  Sun 
and  fix’d  Stars  be  only  Collections  of  Denfe  and 
Solid  Matter,  like  the  Planets,  but  heated,  to  a  ve¬ 
ry  intenfe  degree,  they  may  be  many  Millions  of 
Years  without  lofing  any  considerable  part  of  their 
Heat.  Accor* 
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According  to  CaJJiniy  the  Sun’s  diftance  from 
the  Earth  is  172800000  Miles Englijh. 

The  Phenomena  of  the  Sun’s  apparent  Motion 
round  the  Earth,  on  which  the  Theory  of  this  vaft 
Body  is  Eftablilhed,  are  by  Aftrcnomers  obferved  to 
be  thefe  : 

1.  That  the  Centre  of  the  Suns  Body  moves  Annu¬ 
ally  in  the  fame  Plane  of  the  Ecliptic!^,  and  ne¬ 
ver  deviates  from  the  Line  fo  called. 

Which  apparent  Motion  of  the  Sun  doth  in  rea¬ 
lity  belong  to  the  Earth ;  which  being  at  firft  put 
into  fuch  a  Motion,  and  with  fuch  a  Direction  by 
the  Great  Creator,  will  always  continue  to  move 
after  the  fame  manner  j  fincc  here  none  of  thofe 
dijlurbing  Forceshive  any  Place  which  render  the 
Motion  of  the  Moon  fo  irregular.  Of  which  in 
its  proper  place. 

2.  But  the  apparent  Motion  of  the  Sun  in  the 
Ecliptick^  is  very  unequal  ;  for  a  little  after  the  Ver¬ 
nal,  and  a  little  before  the  Autumnal  Equinox,  he  is  in 
the  Mean  between  the  Extr earns  of  his  Motion  ;  but 
his  Motion  is  mof  fwift  a  little  after  the  Winter  Sol- 
Jlicc,  as  'tis  always  mofl  flow  a  little  after  the  Summer 
one  every  Tear. 

AH  which  arifes  from  the  Earth’s  Revolving  not 
in  a  Circle,  but  an  Eliipfis  in  one  of  whofe  Feci  or 
‘Vmbelici  the  Sun  is  placed.  And  with  this  Law 
alfo,  that  the  Areas  deferibedby  Lines  drawn  from 
the  Earth  to  the  Sun,  (hall  always  be  equal,  ine- 
qual  and  proportional  Times. 

In  the  Figure  annexed,  let  the  Sun  be  in  the 
Point  I,  and  let  the  Curve  FD  EK  be  an  Eliipfis, 
or  the  Annual  Orbit  of  the  Earth’s  Centre  Revol¬ 
ving  round  the  Sun,  and  reprefented  by  B. 


be  double  to  that  between  K  and  I,  fhe  will  move 
twice  as  faft  in  the  Perihelion  as  in  the  Apheli- 
on. 

3.  And  from  this  Figure,  'twill  be  apparent, 
that  the  Sun  s  Diameter  will  appear  greater  when 
the  Earth  is  in  her  Perihelion,  which  is  a  little  af¬ 
ter  the  Winter  Solftice,  and  Irfi  when  (he  is  in  her 
Aphelion,  which  is  a  little  after  the  Summer  Sol¬ 
ftice,  as  is  found  by  Obfervation.  And  this  dif¬ 
ference  in  his  apparent  Diameter,  (hews  alfo  that 
the  Earth  moves  not  in  a  Circle,  but  an  Ellipfig 
round  the  Sun. 

4.  Thofe  Places  in  the  Ecliptick,  in  which 
thefe  greateft  Differences  of  the  apparent  Motions 
and  Diameters  of  the  Sun  happen,  in  procefs  of 
Time  ar e  changeable,  and  do  move  forward  (or  in 
Confequcntia)  equally.  For  tho’  the  Aphelia  and 
Nodes  of  the  Planets  are  really  at  reft  and  im¬ 
moveable  ;  yet  becaufe  of  the  A-npual  Ceflion  of 
the  Equinoxes  in  antecedentia ,  they  appear  to  be 
moved  forward  juft  the  fame  quantity. 

5 .  If  you  fuppofe  the  Ecliptick  to  be  biffeefted 
in  the  Equino&ial  Points,  the  Sun  appears  to  ftay 
about  8  Days  longer  in  the  Northern  than  in  the 
Southern  half  of  that  Circle. 

For  the  Elliptick  Orbit  of  the  Earth  will  be  cut 
unequally  by  a  Line  palling  thro’  the  2  Equinocti¬ 
al  Points :  The  Perihelion  not  being  far  from  th® 
Winter  Solfticial  Poinr,  the  Equinoctial  Points 
will  not  be  coincident  with  the  longer  Axis,  but 
almoft  with  the  Latus  BpSlum ;  for  in  the  Figure 
above  the  Line  of  the  Equinoxes  QR,  is  not 
much  different  from  N  M  the  Latus  Bettum. 

But  this  Inequality  of  the  Sun’s  apparent  Moti¬ 
on,  is  not  now  the  fame  as  it  was  in  Ptolemy's 
Time,  and  is  continually  changing,  and  in  pro¬ 
cefs  of  Time  the  Equinoctial  Points  will  come  to 
be  in  K  and  D  j  and  then  there  will  be  no  diffe¬ 
rence  in  the  Time  of  the  Sun’s  Stay  in  either  Seg¬ 
ment  of  the  Ecliptick  :  But  after  this  it  will  en- 
creafe  again,  and  then  again  decreafe  as  now,  if 
the  Earth’s  Annual  Motion  be  continued. 

6.  And  yet  the  Spaces  or  Times  of  the  Earth’s 
entire  Revolution  in.  her  Orbit,  are  all  equal  one 
to  another,  and  are  what  we  call  Tears,  contain¬ 
ing  each  365  Days,  5  Hours  and  49  Minutes  near- 
ly* 

7.  The  Angle  of  the  Inclination  of  the  Planes 
of  the  Ecliptick  and  Equator,  or  the  Sun’s  greateft 
Declination  hath  been  always  invariably  the  fame, 
vi%.  23,  30. 


Let  the  Point  H  be  the  other  Focus,  and  C  the 
Centre  of  the  Eliipfis ;  K  D  its  great  Axis,  or  the , 
Linea  Apfidum  5  and  D  the  Aphelion,  and  K  the  ; 
Perihelion  of  the  Earth.  F  E  is  the  leffer  Axis, 
I  C  or  CH  is  the  Eccentricity ,  or.  the  diftance  be- ! 
tween  the  Centre ancUheFcc/.  Let  M  N,  or  OP 
jbe  the  Latus  Bettum  of  the  Ellipfis,  and  let  the' 
Right  Line  AB  biffeCt  the  Angle  HBL  Now  1 
lince  by.  Lines  drawn  from  its  Centre  to  the  Sun, 
the  Earth  deferibes  always  Areas  proportional  to 
the  Times  of  its  Motion  in  the  Orbit,  it  will  de¬ 
scribe  equal  Areas  in  equal  Times:  But  feeing 
the  Line  B I  grows  longer  iowaj:ds,  .  and  at  the  A- 
phelion,  and  Jhorter,  at  and  about  the  Perihelion, 
The  Earth  muft  move  flower  in  the  former,*  and 
fwifter  in  the  tetter  Cafe.  And  indeed  the  Velo¬ 
city  pf  the  Earth’s  Courfe  in  her  Orbit,  will  al- 
waysbein  a  reciprocal  Ratio  op  her  diftance  from 
the  Sun  j  fiubat  if  the  diftance  between  D  and  1 


8.  The  Sun’s  Diurnal  Parallax  is  almoft  infen- 
Able,  and  his  Menftrual  Parallax  is  fcarce  15  Mi¬ 
nutes  of  a  Degree. 

And  this  is  of  the  greateft  Ufe  in  Aftronomy 
throughly  to  underftand  ;  nay,  of  fuch  an  abfo- 
lute  neeeflity,  that  without  its  knowledge,  neither 
the  Diftances  nor  Magnitudes  of  the  Sun  or  Planets, 
Can  be  obtained  to  any  tolerable  Certainty. 

There  have  been  3  ways  made  ufe  of  by  Afire- 
nomers  to  find  the  Sun’s  Horizontal  Paral¬ 
lax. 

1 .  That  of  the  famous  Hipparchus,v/h\ch  proceeds, 
on  theTheorem,  which  our  Mr.  Horrox  hath  accurate¬ 
ly  deferibed  and  explained, and  whichis  exadily  and 
Geometrically  certain,  ahd  would  do  if  the  Paral¬ 
lax  of  the  $,qu  were  any  confiderable  quantity ;  but 
all  that  we  can  accurately  conclude  from  it,  is, 
that  it  is  notPq  j  and  confequently  that  the  diftance 
of  the  Sun  js  yaftly  great.  See  Mr.  Whifons  Prar 
'i  •  d  left* 
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left.  Ajlron.  p.  61.  where  there  is  a  fhort  account  of 
this  Method.  .  I 

2.  The  fecond  way  of  finding  the  Sun’s  Hori-; 
zontal  Parallax,  is  that  which  ’tis  faid  Arijlarcbus 
Samius  firft  ufed,  and  hath  been  followed  by  Kcf' 
ier ,  Vendeline ,  and  more  efpecially  by  Bjcciolus. 
This  fuppofes  that  you  have  the  exaft  Moment  of 
the  Time  of  the  Haif-moon,  or  the  Dicbotomi\ation  j 
or  Biffcftion  of  her  Disk  by  the  Light  and  Sha-  i 
dow,  and  lome  other  things,  as  difficult  to  obtain 
as  what  you  feek  for  i  And  therefore  I  (hall  fay 
no  more  of  it,  than  only  to  refer  you  to, 
Mr.  Whiftoris  Book,  p.  66.  where  you  have  a  good 
account  of  this  Method;  becaufe  I  muff  give  you 
an  account  of  a 

3.  Third  way  of  finding  this  Horizontal  Paral¬ 
lax  of  the  Sun  ;  which  tho’  it  be  not  fo  direcft,  is 
yet  more  accurate  and  exa£t  than  either  of  the  for¬ 
mer. 

And  this  depends  on  a  Method  of  determining 
firft  the  Parallax  of  Venus  or  Mars. 

The  Annual  Parallax  of  the  fix’d  Stars,  being 
by  late  Obfervation  eftablilhed  :  The  Coperni- 
can  Syftem  is  fo  too,  and  the  Proportions  of  the 
Diftancesof  all  the  Planets  from  the  Sun  are  gi¬ 
ven.  And  fince  *tis  clear  in  that  Syftem,  that  not 
only  Mars  and  Venus,  but  even  Mercury ,  do  fome- 
times  come  nearer  to  the  Earth  than  the 'Sun  ever 
doth  ;  and  confeqi’ently  muft  have  all  of  them  a 
greater  Parallax  than  the  Sun  at  fuch  times ;  from 
hence  it  is  manifeft,  that  if  we  can  get  the  Paral¬ 
lax  of  Mars,  when  in  oppofition  to  the  Sun,  or 
that  of  Venus  and  Mercury ,  when  in  Conjunction 
with  him ,  the  Sun’s  Parallax  will  be  difcovered. 
Indeed,  as  to  Mercury  he  is  ufually  fo  hid  in  the 
Sun,  and  his  Motion  is  yet  fo  indetermined,  that 
nothing  certain  can  be  eftablilhed  about  his  Paral¬ 
lax.  And  the  Conjunctions  of  Venus  and  the  Sun 
are  fo  rare  (and  that  Time  only  is  proper  for  it) 
that  its  Parallax  is  as  yet  not  accurately  enough  de¬ 
termined. 

There  remains  then  Mars  only,  who  being 
fometimes  diftant  from  the  Earth,  but  half  as  far 
as  the  Sun  ;  and  being  at  fuch  Times,  when  he  is 
in  Oppofition  to  the  Sun,  very  Confpicuous  and 
fit  for  Obfervation,  is  much  the  moft  fit  Planet 
for  our  prefent  Purpofe.  Cajfmi  feems  to  have 
been  the  firft  that  thought  of,  and  pratftifed  this 
way  ;  but  our  Mr.  Town  ley's  Invention  of  the  Mi¬ 
crometer,  hath  been  very  ferviceable  to  him  in  it, 
as  well  as  of  the  greateft  Ufe  in  other  Aftrono- 
micalObfervations.  Before  we  deferibe  the  Me¬ 
thod  of  CaJJini  for  finding  the  Sun’s  Parallax,  I 
muft  remind  you,  that  the  Parallax  of  Mars ,  for 
inftance,  is  only  the  difference  between  the  appa¬ 
rent  place  of  that  Planet,  with  refpeeft  to  the  Earth’s 
Centre,  and  to  a  Point  on  its  Surface,  when  the 
Planet  is  exaftly  in  the  Obferver’s  Horizon.  That ! 
is,  you  muft  fuppofe  two  Obfervers,  one  with  his 
Eye  at  the  Earth’s  Centre,  and  the  other  Eye  at 
the  Earth’s  Horizon,  at  the  other  Extremity  of  a 
Semidiameter  of  the  Earth,  whofe  Pofition  is  j 
Normal  to  that  Line  which  connects  the  Earth  s  ! 
Centre,  and  that  of  Mars  ;  the  latter  being  accu-  < 
rarely  in  the  Horizon  of  that  Obferver,  who  is 
fuppofed  at  the  Surface.  And  thus,  for  inftance, 
the  Moon’s  Parallax  may  be  obtain’d  by  the  Ob- 
fervations  of  two  Aftronomers  at  the  fame  Minute 
of  Time,  if  fhe  be  Vertical  to  one  of  thfem,  and 
Horizontal  to  the  other  ;  becaufe  the  Moon’s  Place 
rothe  Vercical  Obferver,  will  be  the  fame,  as  if  he 


had  feen  her  ficm  the  Centre  of  the  Earth.  And 
this  Method,  with  good  Inftrnments,  will  do  for 
any  other  Planet  or  fix’d  Star.  But  the  Method 
of  Cajfni  for  finding  the  Parallax  of  Mars  (V.  or.) 
hath  this  great  Advantage  ink,  that  it  may  be 
performed  by  the  Obfervation  of  but  one  Aftro- 
nomer  furnifhed  with  a  good  Telefcope  and  Mi¬ 
crometer  ;  fince  the  part  of  the  other  may  be  fup- 
plied  by  means  of  the  fixed  Stars.  Of  which 
now  take  Blar.chhws  his  Account  in  the  Leipfic 
A  ft  s  of  October,  1685,  with  fcmC  fe^v  Explica¬ 
tions  and  Corollaries.  Let  the  Circle  A  FBC  re- 
prefent  the  Earth’s  Equator,  H  K^M  the  Diurnal 
Ark  of  Mars,  when  he  moves  in  the  Equator; 
LVb l,  as  the  Equinoctial  in  the  Heavens,  exten¬ 
ded  infinitely  in  the  Region  of  the  fixed  Stars. 
Let  Mars  be  in  H ,  in  the  Plane  of  the  Equator ; 
then  his  Diurnal  Revolution  will  be  truly  repje- 
fentedby  the  Motion  oi  the  Line  DH,  round  Das 
a  Centre,  in  the  Plane  of  the  Equinoctial,  foasto 
form  the  Circle  H  M  K, 


'f  /  \ 


which  the  Planet  is  fuppofed  to  deferibe  in  24 
Hours  round  the  Earth,  without  any  regard  now 
to  any  other  Motion.  Then  if  you  fuppofe  this 
Circle  to  be  divided  into  24  equal  Parrs,  thro’ 
each  of  which  a  Plane  fhall  pafs  at  right  Angles 
to  the  Equator,  and  alfo  thro’  the  Centre  D; 
thefe  Planes  will  be  the  Planes  of  the  Hour  Cir¬ 
cles',  arid  will '  alfo  fep  Wftidians,  with  refpe£t  to 
Places  ontheParth.  Let  the  right  lipe  LH AV 
be  one  of  thefe  Plapes,  or  the  Meridian  of  the 
Place  A  in  the  Earth’s  Equator  ;  where  an  Obfer¬ 
ver  fees  the  Planet  Mars,  and  the  fix  d  Srar  L  in 
one  and  the  fame  right  Line.  Now  if  the  Star 
and  the  Planet  hadtenly  the  fame  Diurnal  Motion, 
they  would  be  both  together  agaifi  it  the  fame 
Place,  or  in  the  fame  right  Line,  at  the  end  of  24 

Hours : 
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Hours ;  and  if  the  Diurnal  Motion  be  fuppofed  E- 
quable,  in  fix  Hours  the  Planet  and  Star  would  be 
in  the  right  Line  FDM at  right  Angles  with 
the  Meridian  LHD,  or  in  the  Aftronomical 
Hour  Circle  of  6.  Wherefore  an  Eye  placed  at 
the  Earth’s  Centre  would  always  fee  the  Planet  and 
the  Star  in  one  and  the  fame  right  Line,  or  in  Con¬ 
junction  together,  whethemn  the  Meridian,  or  a- 
ny  other  Hour  Circle.  But  it  can’t  be  fo  to  an  Eye 
at  the  Earth’s  Surface,  as  fuppofe  at  A  ;  for  tho’ 
under  his  proper  Meridian,  both  the  fix’d  Star  and 
the  Planet  will  appear  to  him  in  the.  fame  right 
Line  A  HL,  yet  in  any  other  Meridian,  as  fuppofe 
that  of  D  R  (which,  in  refpeCt  of  the  Place,  at.  A* 
may  be  confidered  as  the  Hour  Circle  of  6)  Mars 
will  appear  to  him  in  the  Plane  A  M,  but  the 
fix’d  Star  in  the  Plane  A  R.  To  him  therefore 
Mars  will  either  appear  Retrograde,  or  to  move  in 
Antecedcntia ,  or  the  Star  to  move  in  Confequentia , 
altho’  in  reality  both  are  fuppofed  to  have  the  fame 
Diurnal  Motion.  And  tho’  he  knows  that  they 
are  both  at  the  6  Aftronomical  Hour  Circle,  yet 
Mars  will  appear  to  be  part  it,  before  the  6  Hours 
are  expired  :  Becaufe  th cjenfible  6th  Hour,  with 
regard  to  the  Place  A ,  is  not  the  Plane  FD  R,  but 
A  F  N.  And  the  difference  of  Time  intervening 
between  Mars  coming  to  the  Senfible  Hour  Circle 
of  6,  and  the  Rational  or  Real  one  ;  which  maybe 
called  the  Planets  Horary  Parallax ,  is  meafuredby 
the  Aik  of  the  Equator  P  M,  which  Mars  by  his 
Motion  deferibes.  And  the  Quantity  of  this  Ark, 
is  equal  to  that  of  the  Angle  P  AM,  or  its  Alter¬ 
nate  AMD;  that  is,  equal  to  the  Angle  of  the 
Earth’s  Semi-diameter,  whenfeen  in  Marsi  and 
this  is  that  Parallax  of  Mars  which  we  have  been 
feeking.  Wherefore  if  the  Ark  PM  be  juft  one 
Degree,  Mars  will  appear  to  have  paffed  the  Plane 
A  P,  4  Minutes  of  an  Hour  before  the  6  Hours 
would  be  expired  in  his  paffing  by  the  Meridi¬ 
an. 

The  further  Mars  moves  from  the  Earth,  the  lef- 
fer  will  be  the  Angle  of  its  apparent  Semi-diame¬ 
ter  in  Mars,  and  confequcntly  the  leffer  will  be  the 
above-mentioned  difference  of  Time  between  the 
Tranfit  of  the  Planet  by  the  Senfible  and  Rational 
Hour-Circle  of  6. 

And  if  his  Elongation  from  the  Earth  could 
come  to  be  fo  great,  as  that  of  the  fix’d  Stars  ;  the 
Angle  A  R  D,  or  its  Equal  N  A  R  would  then 
come  to  be  fo  very  fmall  as  to  befcarce  fenfible; 
fo  that  when  the  Star  is  in  the  Plane  DR,  it  would 
appear  in  that  of  A  N. 

And  by  this  means  a  fix’d  Star,  or  rather  a  good 
Pendulum  Clock,  made  to  move  with  the  Star’s 
Hour,  will  fiipply  the  want  of  another  Obferver 
in  the  Placereprefented  by  C.  For  all  that  an  A- 
ftronomer  there  could  do,  is  only  to  affure  us, that 
he  had  feen  Mars  in  the  fame  Plane  of  Ins  Meridi¬ 
an,  or  of  our  6th  Hour  Circle,  when  he  appears  to 
us  in  another  Pofition.  But  this  our  Clock  can 
inform  us  of,  by  fhewirig  us  that  Time  after  Mars 
hath  Tranficed  our  Meridian,  For  fince  ’tis 
plain  that  the  Star  L,  in  6  Hours  after  it  hath  pafb 
fed  our  Meridian,  will  be  in  the  Plane  of  the  Hour 
Circle  DR,  we  (hall  know  the  Starts  actually  in 
that  Plane,  by  our  Clock’s  fhewing  us  that  the 
Time  is  Elapfed.  And  becaufe,  with  regard  to  the 
fix’d  Stars  (whofe  diftance  isfo  immenfe)  the  Plane 
of  the  Senfible  Hour  Circle  of  6,  is  Coincident  with 
that  of  the  Real  one;  if  when  6  Hours  are  paft 
tronnhe  Star’s  Trailing  our  Median*  a  Plane 


be  imagined,  to-pafs  thro’  our  Eye,  and  the  Star 
Parallel  to  the  Earth  s  Axis  ;  that  Plane  muft  be, 
that  of  the  fenfible  Hour-Circle  of  6,  and  in  which 
the  Star  muft  neceffarily.  be..  But  Mnrs  will  ap¬ 
pear  to  differ  from  this,  by  fo  many  Minutes  of 
hisParallelj  as  are  the  Number  of  his  Parallax, 
Counting  therefore  by  the.  Pendulum,  the  Seconds 
of  Time,  which  intervene,  between  the  Tranfit  of 
Mars ,  and.  of  the  fix’d.  Star,  and  allowing  four  fuch 
Seconds  for  every  Minute  of  a  Degree,  you  will 
have  the  Quantity  of  the  Angle  MAN,  or  A  M  D# 
which  is  the  Parallax  of  the  Planet  fought. 

But  how  this  difference  of  Time  is  o.bferved,  f 
muft  next  fhew  you :  In  the  common  Focus  of  the. 
Objeti  and  Eye-glaffcs  of  the  Telefcope'yOu  •  obfervp • 
with,  there  mull  be  placed  at  leaft  4  fine  Threads 


or  Hairs  in tejfedHng  one  another  at  right  Angles  - 
and  theTdefcope  furniihed  with  its  McroLtc? 
muft  be  fo  moved  upanddown,  till  that  fix'd  Star’ 
which  is  then  neareft  the  Planet  Mars  lhall  appear 
,  to  pafs  along  one  of  the  Hairs,  as  the  Image  of 

S° leS  ln the  TflefcoPe>  as  it  muft  do, 
ParaUel  to  the  Equator;  for  then  the  Hairs  wili 
mthatPofition  heHfo  Parallel  to  the  Equator  ’ 
and  the  other  Hairs  which  crofs  them  at  right  An- 

AtCin7hlap;ert0  the  Circles  of  right  Afcenfion. 
ml  a  } '  §ure  annexed> where  the  two  Parallel 
Threads  A  B,  and  C  D  have  2  others,  A  C,  and 
BD,  placed  at  right  Angles  to  them,  juft  as  the 
Equator  and  all  its  Parallels  do  Interfecft  the 

ndtans  or  Circles  of  right  Afcenfion  always  at 
nght  Angles.  The  Obferver  then  muft  wait  a 

ftS  rnr?  m  Telefc°PeL  and  Micrometer  adju- 
fted  till  the  Planet  and  the  fix’d  Star,  being  both 

carried  together  by  the  fame  apparent  Diurnal  Mo- 

uon,  come  to  one  and  the  fame  Meridian  ;  and  then 

theexaeft  Timeof  the  Appearance  muft  be  noted 

After  6  Aftronomical  Hours,  the  fix’d  Star  will 

be  come  into  the  Plane  of  the  6th  Hour  Circle 

but  Man r  will  be  got  thither  a  little  before  the  Star 

About  the  Hour  of  6  therefore  the  Telefcope  muft 

met  plfirain’  l!e  Pall’S  relainlng  their  for¬ 
mer  Pofition,  muft  be  brought  into  the  Plane  of 

Circ  e  and  th^re  fix’d.  Tlfen  the 

Spfarfbrh^DfTlT^Uft  be  noted  when  Mars 
appears  by  his  Diurnal  Motion  to  move  alone  bY 

enJ[nnTerfe  and 

ct  enm'  ^  between  the  Planets  and  the 
ming  thither  afterwards,  muft  be  nicely 
counted,  as  being  the  Time  of  the  Horary 
ara  ax  of  Mars,  vyhich  being  turned  into 
arcs  of  a  Degree,  as  above  fiiewed,  is  the. 
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Horizontal  Parallax  of  the  Planet  requi¬ 
red- 

By  this  Method,  our  Flamjlead ,  and  Cajfmi  at 
Paris ,  found  the  Parallax  of  Mars  to  be  about  15 
Seconds,  and  certainly  not  more,  but  probably  a 
little  lefs. 

Having  thus  gain  d  the  Parallax  of  Mars,  let 
us  next  endeavour  to  obtain  by  it  the  thing  at 
firft  propofed,  that  is,  the  Sun’s  Horizontal  Pa¬ 
rallax,  which  will  be  eafily  had  from  that  of  the 
Planet  Mars.  For  fince,  at  this  time  of  Obfervati- 
on  of  the  Martial  Parallax,  i.  e.  when  Mars  is  in 
Oppofition  to  the  Sun,  the  Sun  muft  be  more  than 
twice  as  far  diftant  from  the  Earth  as  the  Pla¬ 
net  Mars  is,  the  Sun’s  Parallax  can’t  be  quite  half 
fo  much  as  that  of  Mars ;  and  therefore  may  be  ac¬ 
counted  not  to  be  above  1  o  or  12  Seconds  at  the 
moft.  And  this  agrees  with  the  Obfervations  of 
Vendeline ,  and  thole  made  by  CaJJini  about  the  Pa¬ 
rallax  of  Venus  alfo. 

Suppofing  then  the  Sun’s  Horizontal  Parallax  to 
be  about  10  Seconds,  his  Dijlance  from  the  Earth 
will  be  thus  found  :  As  the  right  Sine  of  10  Se¬ 
conds  is  to  Radius,  fo  is  the  Earth’s  Semi-diameter 
in  Englifh  Statute  Miles,  to  the  Sun’s  diftance  in 
the  fame  Miles  ;  and  this  way  the  Sun’s  diftance 
is  found  to  be  about  8 1000000  ofour  Miles. 

Th e Suns  true  Diameter  may  alfo  by  this  means 
be  had  ;  for  as  Radius  is  to  the  Sine  of  the  Sun’s 
apparent  Diameter,  vig.  Minutes  and  a  half, 
fo  is  the  Sun’s  diftance  above  found  to  his  real  or 
true  Diameter,  or  about  800000  Miles  £»- 
glijh. 

Indeed  the  true  Magnitude  of  the  Sun’s  Body 
cannot  be  determined  from  hence,  becaufe  that 
depends  alfo  on  his  Denfity,  which  cannot  be 
found  this  way. 

From  this  ufual  way  of  finding  the  Sun’s  Ho¬ 
rizontal  Parallax,  the  Aftronomersdraw  thefe  and 
fuch  like  Confequences. 

1.  T hat  is*e after  to  determine  the  Annual  Parallax 
of  the  fix'd  Stars ,  than  the  Suns  Diurnal  one .  For  I 
fince  the  Annual  Parallax  of  the  fix’d  Stars,  is  at 
leaft  Quadruple  of  the  Sun’s  Diurnal  one,  as  the 
Parallax  of  Mars ,  by  whofe  Knowledge  the  Solar 
one  was  found,  is  almoft  double  of  it  ;  it  muft  be 
better  fubje<ft  to  AftronomicalObfervation,  and  be 
capable  of  a  Determination  twice  as  accurate. 

2.  In  Agronomical  Calculations  by  the  Tables ,  this 
Parallax  of  the  Sun  may  generally  and  J'afely  be  neg - 
lelicd-  for  fince  it  doth  not  arife  to  above  a  6th 
part  of  a  Minute  of  Time,  it  will  be  fcarcely  con¬ 
siderable  ;  our  prefent  Aftronomical  Tables  not 
being  capable  of  bringing  us  to  a  greater  Accuracy 
and  Exa&nefs. 

3-  The  Earth's  Dijlance  from  the  Sun  being  given , 
the  pijlances  of  the  other  Planets,  both  from  the  Sun\ 
ana  the  Earth  are  alfo  given  ;  and  in  the  following 
1  able  you  have  their  Diftances  from  the  Sun,  their 
Diameters,  and  the  Times  of  their  Periodical 
Revolution. 


Mercury 
Venus 
The  Earth 

Mars 

’Jupiter 

Saturn 


Is  diftant  .'from  the 
Sun  of  Englifh  Miles 


f  32000000 
\  59000000 
)  81000000 
j 123000000 
/  424000000 
^ 777000000 


The  Diameter  in 
Englifh  Miles  of 


Mercury 

Venus 

Earth 

Mars 

Jupiter 

Saturn 

Sun 


4240 

7906 


7935 

4444 

81155 

67870 

763460 


The  Time  of 
the  Periodic 
Revolution  of 


Days 

87 

224 


3^5 

686 

433* 

10759 


Hours 

*3 

17 

6 

13 

12 
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SUPERIOR  Planets,  are  Mars,  Jupiter  and  Sa¬ 
turn  They  are  fo  called,  becaufe  they  move  in 
Orbits  round  the  Sun,  which  are  larger  than  that 
of  our  Earth,  and  fo  are  above  us  with  regard  to 
the  Sun,  and  never  can  come  between  the  Earth 
and  him.  The  Theory  of  the  Motions  of  thefe 
Superior  Planets,  to  an  Eye  placed  on  the  Earth, 
are  thefe ; 

1.  That  befides  their  apparent  Morion  from 
Eajl  to  FVefi,  which  the  Diurnal  Rotation  of  the 
Earth  occafions ;  they  appear  ufually  to  move  alfo 
flowly  from  fVefi  to  Eajl,  and  to  make  entire  Re¬ 
volutions  this  way  ;  as  in  reality  they  do  in  their 
Orbits  round  the  Sun.  But  Mars  moves  fafter 
than  Jupiter ,  and  Jupiter  than  Saturn,  in  propor¬ 
tion  to  their  feveral  Diftances  from  the  Sun. 

2.  But  fometimes  they  will  alfo  to  an  Eye  at 
our  Earth,  appear  to  move  the  contrary  way  from 
EaJltoFVeJl,  which  was  a  great  Difficulty  in  the 
old  Aftronomy ;  but  may  eafily  be  Solved  by  the 
Confideration  of  the  following  Diagram ;  in  which 
let  A  be  the  Sun,  MGB  the  Orbit  of  the  Earth, 
in  which  it  moves  annually  from  M  by  G  towards 

B  from 


SUP 


sap 


B  from  l Veil  to  Eafi ;  let  the  Circle  QRS  be  the 
Orbit  of  any  Superior  Planet  moving  the  fame 
way  as  the  Earth.  Let  the  Circle  T  VX  repre¬ 
sent  the  Sphere  of  the  fix’d  Stars  fuppofed  at  an 
immenfe  diftance,  and  with  tefpedt  to  which  the 
Retrogradation  and  Stations,  &c.  of  the  Planets 
are  accounted.  For  tho’  to  an  Eye  placed  in  the 
Sun  at  A,  the  Planets  would  appear  to  move  al- 
tvaysuniformly  and  equally  forward  intheirOrbs, 
as  in  reality  they  do ;  yet  to  an  Eye  placed  on  the 
Surface  of  our  Earth,  the  Phenomena  will  be  ve¬ 
ry  different,  and  the  Planets  will  appear  fome¬ 
times  to  be  Retrograde  and  Stationary  in  their  Mo¬ 
tions,  as  well  as  at  other  times  dire  ft.  For  fup- 
pofe  the  Earth  at  M,  and  Jupiter  in  C,  while  Ju¬ 
piter  moves  from  C  to  R,  and  deferibes  the  Ark 
C  R,  a  part  of  its  Orbit  round  the  Sun  in  A  :  The 
Earth,  becaufe  its  Angular  Motion  is  much  more 
Swiftj  will  deferibe  the  Ark  M  G  ;  fo  alfo  while 
Jupiter  deferibes  the  Ark  RE,  the  Earth  will 
move  from  G  to  B.  Now  while  the  Earth  is  de- 
feribingthe  Ark  MK,  Jupiter  vs\\\  appear  to  be 
moving  a  little  forward  »  but  whilft  the  Earth 
moves  thro’  the  Ark  K  G,  Jupiter ,  tho*  in  reality 
ftill  progrefliveordiredi,  will  appear  to  be  Retro¬ 
grade,  and  to  move  backward  from  Fto  O.  Nor 
can  it  be  otherwife  while  the  Eatth  moves  from 
(ito  D,  and  while  Jupiter  deferibes  the  Ark  RE. 
But  when  the  Earth  comes  towards  B,  then  the 
Planet  will  appear  a  little  dir  eft  again,  and  his  ap¬ 
parent  Progreflive  Motion  will  for  a  while  conti¬ 
nually  encreafe.  And  when  the  Earth  is  near 
#C©r  D,  the  Planet  will  appear  to  be  Stationary  in 
F  or  H.  So  that  ’tis  obvious  to  fee  that  the  appa¬ 
rent  Motion  of  the  Planets  will  be  very  irregular 
and  unequal,  fometimes  fwifter,  and  fometimes 
flower,  according  to  their  Pofmori,  with  refpc£l 
to  the  Earth. 

3*  The  Progreflive  Motion  of  every  Superior 
Planet  will  be  fwiftefl  in  his  Conjunction  with 
the  Sun,  as  his  Retrograde  Motion  will  be  fwiftefl 
inhisOppofitioq.  '  For  the  apparent  direct  Moti¬ 
on  of  the  Planet  in  his  Conjunction,  arifes  from 
the  Sum  of the  Morions  of  the  Earth  and  Planet 
then  moving  directly  contrary  one  to  another  j 
and  the  Retrograde  Motion  in  the  Opposition 
arifes  from  the  greateft  Excefs  of  all  the 
TerreftriaJ  Motions  above  the  Planetary,  both 
from  there  being  then  the  leaft  diftance  be¬ 
tween  the  Earth  and  the  Planet,  and  from  the 
-Parallelifrh  of  their  Motions  at  that  time, 
as  is  clear  from  the  Cqnfideration  of  the  Fi¬ 
gure.  •  '  :  ‘  ; ; : 

SUPERFICIES,  there  are  frequently  placed 
upon  a  Sector,  2  Lines  (one  on  each  Leg)  which 
Mr.  Gunter  calls  very  properly  Lines  of  Superficies. 
They  are  made  by  finding  mean  Proportionals  be¬ 
tween  the  two  Homologous  Sides,  and  the  hun¬ 
dredth  part  of  fuch  a  Side,  or  by  a  Table  of 
Square  Roots  ;  which  Roots  may  betaken  out  of 
the  Divisions  of  the  Linesof  Lines,  and  they  will 
give  the  proper  Diftances  from  the  Centre,  where 
the  10  (or  1 00)  unequal  Divisions  muff  be  pla¬ 
ced.  •'  '•  '  ' 


Take  c  ne  of  the  Sides  of  the  greater  Surface, 
and  put  it  over  from  10  to  100,  at  the  end  of  rhe 
Line  of  Superficies  Then  take  the  correfpon- 
ding Sides  of  the  Similar  Surfaces  federally,  and 
carrying  the  Points  of  the  Compaffes  fo  that  they 
fall  on  the  fame  Number  on  each  Leg,  they  will 
there  ftiew  the  Proportion  vVhich  they  bear  to 


100. 


>\r 


.  1  r .  'i  oj 

TheVfes  of  the  Line  of  Superficies. 


i  i  ?  m 

t 
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I.  To  find  the  Proportion  between  two  or  more  Simi¬ 
lar  Superficies.  }  v 


so 


2.  To  augment  a  Surface ,  or  to  diminifh  it  in 
a  given  Ratio ,  as  fuppofe  in  the  Ratio  of  i 
to  5. 

Take  the  Side  Of  the  Surface,  ahd  tb  it  opeh 
the  Sedtor  in  the  Points  2  and  2,  in  the  Line 
of  Surfaces,  and  letting  the  Sedtor  lie,  the  di- 
fiance  between  5  and  5,  will  give  you  the 
Side  of  a  Similar  Figure,  whofe  Area  (hall  ex¬ 
ceed  that  of  the  given  one  in  the  Proporti- 
onrequired.  And  proceed  vice  versa ,  for  di mi¬ 
ni  fhing. 

3*  To  Add  together ,  or  to  Siibfir  a  ft  one  from  ano¬ 
ther ,  Similar  Surfaces. 

Fitftfind  the  Ratio  between  the  Surfaces  by 
Prop.  1 .  and  then  Add  or  Subftrad  the  Numbers, 
exprefling  thofe  Proportions  by  Prob.  2.  and  then 
augment  or  diminifh  bv  the  precedent  Pro¬ 
blem. 

4.  To  find  the  Ratio  between  t)nl:\;  or  Non-Simi¬ 
lar  Surfaces. 

Firidfirft  Squares  equal  to  thofe  Surfaces,  dnd 
then  thole  being  Similar  Figures,  you  may  eafily 
find  the  Ratio  they  bear  by  Prob.  1 . 

SUPREMACY  of  the  Queen  within  her  Do¬ 
minions,  is  declared  by  the  37th  Article  of  the 
Church  of  England,  by  Can.  i-  and  2.  by  Scat. 
25  Ff.  8.  c.  r9,  20, 21.  and  by  Stat.  1  Elii.  1. 
to  be  Power  of  Soveraignty  and  Rule  over  all 
Perfons  born  within  her  Majefties  Dominibns 
and  Realms,  of  what  Eftate  foever  they  be,  whe¬ 
ther  Ecclefiafiical  or  Civil  for  Temporal)  fo  as 
no  Foreign,  nor  other  Power,  (hall  or  ought 
tdbear  any  Superiority  over  them.  This  Su¬ 
premacy  chiefly  confifts  in  the  following  Pittan¬ 
ces. 

1.  That  the  Archbifhops  of  either  Pro¬ 
vince  cannot  Summon  their  Bifhops  and  Cler¬ 
gy  to  Convocation,  nor  exadt  any  Canons 
without  the  Queens  exprefs  Content,  by 
25  Hen.  8.  c.  19.  Whereas  before  that  Adfc 
the  Convocation  was  often  called, ...  and  Laws 
were  made  by  it  for  Governing  the  Church, 
without  any  Authority  from  the  Crown. 
a  there  lies  now  an  Appeal  from  the 

Archbifhopto  the  Queen  in  Chancery ,  and  on  fuch 
an  Appeal,  a  Commifllon  under  the  Great  Seal  is 
to  be  dire&ed  to  certain  Perfons,  whereof  com¬ 
monly  half  are.  Lay-men,  and  half  Clergy-men  - 

fi1S  „alKd  the  e°urt  of  legate?-  and 
which  finally  determines  all  Ecclefiaftical  Cau- 

fes,  by  25  H.  8.  c.  19.  tho’  fometimes  a  Re¬ 
view  is  granted.  Before  this  Stature  the  Ad- 

pleao5ym  tbe  Archbifll°P,s  Courc  %  to  the  Pe£ 

firihv  Can  *>rant  Commifllons  for  vi- 

df^L^ nf  I te  aS  are  exemPt  fl0m  the  Jurif- 
y  f  v0ps  and  Ajchbifliop*,  and  Ap<* 
peal  lies  from  thence  to  the  Queen  in  Chan- 
cery;  Whereas  before  25  H.  8,  the  Pope  could 

Cou  V1^1<:  ^em>  and  rece*ve  Appeals  from  thofe 

7  E  1  7  "  4.  Per. 
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4.  Perfons  in  Holy  Orders  are  not,  as  formerly, 
exempt  from  the  Queen’s  Temporal  Laws,  any 
more  than  Laymen.  And 

5.  Now  the  BUhops  and  Clergy  neither  Swear 
nor  pay  any  Obedience  to  the  Pope,  but  muii 
take  the  Oaths  of  Allegiance  and  Supremacy  to 
the  Onppn  (tfc 

SURFACE  Line,  or  Line  of  Superficies,  is  a 
Line  placed  by  Mr.  Gunter  on  each  Leg  of  his  Se- 
dor  ’tis  divided  into  too  unequal  Parts,  and 
numbred  with  1 ,  2,  3, 4»  &c- t0  1  °*  See  Superfa 


CICS. 


^  J  , 

SWALLET,  in  the  Lead-mines  in  Mendip,  is 
their  Term  fora  Quantity  of  Water  which  breaks 
in  upon  them  in  their  Work ;  when  they  meet  with 
it  they  drive  an  Adit  on  a  level  till  It  is  dry.  See 
Lend. 

SYMPATHY  is  an  Agreement  of  AfFe&ions 
between  two  or  more  Perfons  ;  fome  have  thought 
that  there  is  alfo  a  Sympathy  between  fome 
Natural  Bodies,  or  their  Particles.  But  this 
ought  rather  to  be  sailed  a  Cmgru'uy.  See  that 

word.  . 

SYNDICK,  in  the  Civil  Law,  is  fome- 

rintes  the  Title  of  a  (ingle  Perfon,  depu¬ 
ted  to  Ad  for  any  Corporation  or  Communi¬ 
ty* 

SYNODALS,  or  Synodic s,  were  a  pecuma- 


ry  Rent  (commonly  two  Shillings}^  [0theSi- 
lhopat  the  Time  (of  the  Annual  Synod  hv  r 
very  Parochial  Prieft.  For  the  Bishops  ’ufed  m 
hold  their  Diocefan  Synods,  and  to  vifit  all 
at  once ;  from  whence  thefe  Synodals  are  ac¬ 
counted  amongft  the  Bifliop  s  Procurations  at  th* 
Time.  t'  • 

SYNOD  ALES  Tcjles,  the  Urban  and  RuraI 
Deans  were  at  firft  fo  called,  from  informing  a- 
gainft,  and  attefting  the  Diforders  of  the  Clergy 
and  People  m  the  Epifcopal  Synod.  But  when 
they  funk  in  their  Authority,  the  Synodical  Wit- 
nefes  were  a  fort  of  Impanelled  Jury,  confirm* 
or  a  Prieft  and  two  qr  three  Laymen  for  every 
Parifh.  And  at  laft  two  for  every  Diocefs  were 
Annually  chofen,  till  at  laft  this  Office  came  to 
be  devolved  upon  the  Church-wardens.  Some 
think  our  Queft-men,  who  are  aftiftant  to  the 
Church-wardens,  were  called  Sidef-men ,  from 
hence  qua/i  Synod-men. 

SYNOD  ALE  Injlrumentum ,  was  the  Solemn 
Oath  that  thefe  Synodical  Witnejfcs  took,  as  now 
our  Church-wardens  are  Sworn  to  make  their  iuft 
Prefentments.  J 

SYZYGIES,  how  to  Calculate  the  exad  Time 
of  the  True  and  Mean  Syzygies  of  the  Sun  and 
Moon,  in  order  to  the  Determination  of  Eclipfes. 
vid.lVhijlon,  p.145.  .  r  .[ 
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TABERDERS,  or  T abiters,  for  fo  by  Cor¬ 
ruption  ’tis  now  pronounced,  are  the  Batche¬ 
lor  Scholars  of  the  Foundation  of  Queen’s 
in  Oxonz  They  were  fo  called  from  a  fhoit 
Gown,  called  T aberd,  or  Tabert  in  thofe  days, 
reaching  no  lower  than  their  Middle-leg ;  which 
thefe  Batchelor  Scholars  were  then  obliged  to 


wear. 


TACTICKS,  is  the  Art  of  Difpofmg  any 
Number  of  Men  into  a  pfoper  form  of  Bat¬ 
tle  :  The  Greeks  were  very  skilful  in  this  part 
of  the  Art  Military;  having  Publick  Profelfors 
of  ir,  who  were  called  Tactics,  who  were  to 
teach  and  inftru<5t  their  Youth  in  this  Matter. 
JElian  hath  a  particular  Book  on  this  Subject, 
and  there  is  a  great  deal  of  it  in  Arrian j  in  his 
Hiftory  of  Alex.  M.  and  in ,  Mauritius  and  Leo 
Jmperator. 

TAILLE  douce,  a  Term  in  Painting, Signifying, 
as  Mr.  Evelyn  in  Chalcography  tells  us,  the  Art  of 
Sculpture  or  Chalcography  it  felf.  In  French  it 
fignifies  facet ly  or  tenderly  cut,  and  this,  whether 
done  with  the  Burin  ( or  Graver)  or  with  Aquafor¬ 
tis,  whichwe  call  Etching.  F^e  'faith .the  'Italians 
call  it  tntagfia  or  Stamp,  without  'aqy  Epithet  dr 
Adjunif  ;  and  alfo  Botinop  which  he  takes  to  be:! 
the  more  ancient  and  unwarrantable,  as  imply- j 
ing  the  ufe  of  the  Point  and  Needle ,  ana  pf 
Etching  with  Aquafortis  ;  which  is  fometimes  fo 
happily  performed,  as  fcaree  to  be  difeerned 
from  the  fiiieft  Stroaks  of  the  Bolio <  or  Graver  it 
felf,  V  •.  ' 

■  TALLAGE;  was  formerly  a  certain  Rate  o* 
Proportion,  according  to  which  Barons  and 
Knights  were  T^x’d  by  the  King,  and  inferior 


Tenants  by  their  Lords.  And  this  latter  Tallage 
of  the  Cuftomary  Tenants  was  fometimes  fix’d 
and  certain,  and  fometimes  at  the  Arbitrary  Pioa- 
fure  ofthe  Lord  ;  and  it  was  alfo  fometimes  Com¬ 
pounded  for.  ; 

TALUS  Superior,  in  Fortification,  is  the  Slope 
on  the  top  of  the  Parapet ;  for  the  Top  of 
the  Parapet  is  made  doping,  that  the  Soldi¬ 
ers  may  defend  the  Covert-way  with  fmall 
Shot,  which  they  could  not  do  if  it  were  le¬ 
vel* 

TANGENT,  a  Plain  is  faid  to  be  a  Tan¬ 
gent  to  a  Cone,  when  ’tis  Coincident  with 
two  Lines,  one  of  which  is  drawn  on  the  Sur¬ 
face  of  the  Cone,  and  thro’  its  Vertex,  and, 
the  other  a  Tangent  to  the  Circle  of  the  Bafe, 
meeting  the  former  Line  in  the  Point  of  Con- 
ta  CL 

TANGENT  Line,  how  the  Line  of  Tangents 
and  half  Tangents  are  made,  you’ll  find  unde? 
Scales ;  and  theii  Ufes  in  Projecting  and  Me  a  fur  ing 
the  Parts  of  Bfght  Circles  in  Spherical  Projection, 
you  have  under  Spherick  Proje&ion.  And  the 
Ufe  of  the  Line  of  Artificial  Tangents,  inConfort 
with  the  Line  of  Sines  aad  Numbers  you  have  in 
Plain  Trigonometry,  &c.  But  there  are  ibmeo* 
tlier  Ufes  of  the  Lines  of  Tangentsand  half  Tan¬ 
gents  in  Dialling ,  &c.  Sometimes  on  the  edge  of 
Gunter  s  Sector,  you  have  a  Tangent  Line,  in  whofe 
end  a  Pin  or  Gnomon,  equal  to  Radius  is  Nor¬ 
mally  placed  j  and  by  that  means  the  Suns 
Altitude  may  be  had,  by  holding  the  Sedtor 
EreCt,  and  the  Pin  Parallel  to  the  Horizon  ; 
for  then  the  Shadow  of  the  Gnomon,  when 
turned  to  the  Sun,  will  in  the  Divifions  of 

the 
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the  Tangent  Ihew  the  Degree  of  the  Sun’s 

heighth. 

This  Tangent-line  is  ufed  alfo-to  draw  tlie 
Hour-lines  on  the  Planes  of  Dials,  and  is  com¬ 
monly  known  and  ihewn  in  almoft  all  Books  of 
Dialling. 

On  tne  Crofs-ftaff  there  are  alfo  Lines  of  Tan¬ 
gents  drawn,  one  ufually  of36°  3”%  and  another 
of  49°  6’*  j  which  becaufe  their  middle  Points 
are  at  20  and  30,  are  by  Mr.  Gunter  called  the 
Tangents  of  20  and  30.  Thefe  Tangents  are 
ufed  in  taking  of  Ailgles,  the  Altitude  of  the 
Sun  or  Stars,  t$c.  as  you  will  find  under  Crofs- 

Jl«ff. 

Dr.  pPaHls  gives  an  Abftradl  of  his  two 
Methods  of  Drawing  Tangents  to  Curves,  in 
Philosophical  “trafifdtlionsy  N°.  81.  which  are  ta- 
kcti  from  his  Conick.  Sett  ions,  and  otherparts  of  his 
Mathematical  Works.  And  Dr.  Barroxv,  in  his 
fourth  Geometrical  Ledtion,  p.  40.  gives  a  gene¬ 
ral  Method  of  Determining  the  Tangents  to  all 
Cycloid and  all  other  Curves  deferibed,  or  gene¬ 
rated  after  the  manner  of  a  Cycloid.  In  Led!.  9,  1  o. 
he  fhews  how  to  determine  Tangents  to  all 
manner  of  Spiral  Curves,  and  to  many  Curves 
of  Other  kinds.  Ih  Philofophical  TranfaElions, 
N3.  284.  you  have  a  Method  of  Tangents, 
by  Mr.  H.  D  it  ten ,  taken  from  the  Theory  of  Maxi¬ 
ma  and  Minima ,  which  is  very  Simple  and  Uni- 
\erfal. 

TARTANE,  is  a  finall  Veflel,  much  ufed  in 
the  Mediterranean ,  with  but  one  Mali,  and  the 
three  sornered  Sail,  like  a  Galley  ;  they  Fifli  with 
them  on  the  Coafts  of  Spain. 

TASSELS,  in  a  Building,  are  thofe  pie’ces  of 
Boards  that  lie  under  the  Ends  of  the  Mantle- 
trees. 

TAXERS,  are  two  Officers  chofen  in  Cam¬ 
bridge ,  to  look  after  the  true  Gage  of  ail  Weights 
and  Mcafures. 

TEETH,  Mr.  de  la  Hire  obferves,  that  the  Bone 
of  the  Tooth  doth  not  grow  in  Adult  Perfons, 
but  only  th q  Periojleum,  which  is  a  Subfiance  very 
different  from  the  Bone  every  way.  ’Tis  compo¬ 
sed,  he  faith,  of  an  infinite  Number  of  fmall 
Threads,  which  are  fattened  to  theBoneby  their 
Roots,  much  like  the  Horns  and  Nails  of  Animals  ; 
tSefe  little  Threads  grow  as  the  Nails.  When  a 
part  of  the  Periojleum  is  broke,  and  the  Bone  is 
laid  bare,  the  Tooth  ufually  perifhes. 

TELESCOPES, ;( 1 .)  Sir  If.  Newton  in  his  admira¬ 
ble  Treatife  of  Opticks,  p.  59.  demonftrates,  that 
the  Perfection  of  Telefcopes  is  impeded  by  the  different 
Refrangibility  of  the  Rays  of  Light  ;  and  not  as  hath 
been  vulgarly  fuppofed,  to  the  Spherical  Figures  of 
GlaHes ;  and  confequently,  they  will  not  be  per¬ 
fected  by  Glaffes  of  the  Figures  of  the  Conic  ^Secti¬ 
ons,  i.  e.  by  Parabolic k.  Hyperbolic 4  Glaffes,  &c. 
For  having  fhewed  the  Ratio  between  the  lefs  and 
greater  Refractions  of  the  different  Rays  to  be  ve¬ 
ry  nearly,  as  27  to  28.  He  faith,  thofe  that  are 
skilled  in  Opticks  will  eafily  underftand,  that  the 
leaft  Circular  Space,  into  which  the  Objedt  Glaf- 
les  of  Telefcopes  can  Colledt  all  forts  of  Parallel 
Rays,  is  about  the  27'  part  of  half  the  Aperture 
of  the  Glafs;  or  the  55  th  part  of  the  whole  A- 
erture,  and  that  the  Focus  pf  the  moft  Refrangi- 
le  Rays,  is  nearer  to  the  Objedt  Glafs  than  the 
Focus  of  the  lefs  Refrangible  ones,  by  about 
27  \  part  of  the  Diftance  between  the  Objedt 
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Glafs  and  the  Focus  of  thcrn^n  Refrangible 
ones.  ■  . 

And  if  Rays  of  all  forts,  flowing  from  any  one 
lucid  Point  in  the  Axis  of  any  Convex  Lens ,  be 
made  by  the  Refradiion  of  the  Lens  to  converge 
to  Points  not  too  remote  from  the  Lens,  the  Focus 
of  the  moft  infrangible  Rays  (hall  be  nearer  to  the 
Lens  than  the  Focus  of  the  leaft  refrangible  Rays, 
by  a  Diftance  which  is  to  the  27 1  partot  the  Di- 
fiance  of  the  Fccus  of  the  mean  Refrangible  Rays 
from  the  Lens,  as  the  Diftance  between  that  Focus 
and  the  Lucid  Point  from  whence  the  Rays  iiow,  is 
to  the  diftance  between  Lucid  Point  and  the  Lerix 
very  nearly. 

After  this,  he  fhews  by  Experiments,  made 
with  very  great  Accuracy,  that  the  Rays  of  Light, 
which  differ  in  Refrangibility,  do  not  all  converge 
to  the  fame  Focus  ;  but  if  they  flow  from  a  Lucid 
Pointas  far  from  the  Lens  on  the  one  fide,  as  their 
Foci  are  on  the  other,  the  Focus  of  the  moft  Re¬ 
frangible  Rays  ftiall  be  nearer  to  the  Lens ,  than 
that  of  the  leaft  Refrangible,  by  above  the  14th 
part  of  the  whole  Diftance:  And  if  they  flow  from 
a  Lucid  Point  fo  very  remote  from  the  Glafs,  that 
before  their  Incidence  they  may  be  accounted  Pa¬ 
rallel,  the  Focus  of  the  moft:  Refrangible  Rays, 
fhall  be  nearer  to  the  Lens,  than  the  Fccus  of  the 
leaft  Refrangible,  by  a  27th,  or  28th,  part  of  their 
whole  diftance  from  it.  And  the  Diameter  of  the 
Circle  in  the  middle  Space  between  thefe  two  Foci, 
which  they  illuminate  when  they  fall  there  on  any 
Plane,  Perpendicular  to  the  Axis  (which  Circle  is 
the  leaft  into  which  they  can  all  be  gathered)  is  a~ 
bout  the  5  5  th  part  of  the  Diameter  of  the  Aperture 
of  the  Glafs.  So  that  ’tis  a  wonder  that  Telefcopes 
do  reprefent  Objects  fo  diftindtly.  But  were  all 
the  Rays  of  Light  equally  Refrangible,  the  Error 
arifing  only  from  the  Sphericity  of  the  Figures  of 
Glaffes,  would  be  many  hundred  times  lefs.  And 
exprefly  by  Calculation,  p.  70.  he  proves,  that 
the  Error  arifing  from  the  Spherical  ^Figure  of 
Glaffes,  to  that  arifing  from  the  different  Rer 
frangibility  of  the  Rays,  is  as  1  to  8151*.  and 
confequently  is  fo  little,  as  defervesnot  to  be  con- 
fidered.  * 

There  is  another  Argument  (faith  our  Excellent 
Author,  p.  73.)  which  proves,  that  the  different 
Refrangibility  of  the  Rays,  is  the  true  caufe  of  the 
Imperfection  of  Telefcopes.  For  the  Errors  of 
:he  Rays  arifing  from  the  Spherical  Figures  of  the 
Object-Glaffes,"  are  as  the  Cubes  of  the  Apertures 
of  fuch  Object-glafles :  And  thence  to  make  Te- 
efcopes  of  various  Lengths  Magnifie  with  equal 
Diftinctnefs  the  Apertures  of  the  Object-glafles 
and  the  Charges  or  Magnifying  Powers,  ought  to 
)e  as  the  Cubes  of  the  Square  Roots  of  their 
^engths  ;  which  doth  not  anfwer  to  Experience. 
Tut  the  Errors  of  the  Rays  arifing  from  the  diffe¬ 
rent  Refrangibility,  are  as  the  Apertures  of  the 
Object-glafles :  And  thence  to  make  Telefcopes 
of  various  Lengths  Magnifie  $with  equal  Diftindt- 
nefs,  their  Apertures  and  Charges  ought  to  be  as  the 
Square  Roots  of  their  Lengths  •'  And  this  anfwers 
to  Experience,  as  is  well  known.  For  Inftance,a 
Telefcopeof  64  Feet  in  length,  with  an  Aperture, 
of  2f  Inches,  Magnifies  about  120  times  with 
as  much  Diftinctnefs,  as  one  of  a  Foot  in 
length,  with  )  of  atr  Inch  Aperture,  Magnifies  1 5 
times. 
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Byreafon  of  this  different  Refrangibility ,  he 
concludes, that  there  can  fcarce  be  any  other  means 
ofimproving  Telefcopesby  Refra&ions alone,  be- 
fides  that  of  encrcafing  their  Lengths  »  for  which 
end  the  late  Contrivance  of  Hugemus  items  we 
accommodated  (fee  Pbilofophica!  Tranjatttons,  IN  . 
1 6 1.)  For  in  his  Aerial  Telefcope  the  Glailes  are 
readily  manageable,  and  the  ObjeCt-glafs  being 
upon  a  ftrong  upright  Pole,  becomes  more  ltea’- 
dy. 

Sir  If.  Neman,  in  his  Opticas,  p.  7 6.  acquaints  us 
how  he  Pohihed  his  Reflecting  Metal,  which  he 
ufed  in  his  Refle&ing  Telefcope;  and  which, 
becaufe  it  appears  to  be  a  much  better  way 
than  in  any  common  ufe  I  here  give  the  Rea¬ 
der.  , 

I  had  two  round  Copper-plates,  each  or  fix 
Inches  in  Diameter,  the  one  Convex,  and  the  o- 
ther  Concave,  and  ground  very  true  one  to  ano¬ 
ther  ;  on  the  Convex  I  ground  the  Objed  Metal 
or  Concave  which  was  to  be  Polilhed,  till  it 
had  taken  the  Figure  off  rhe  Convex,  and  was 
ready  for  a  Polilh.  Then  1  Pitch  it  over  thinly,  by 
dropping  melted  Pitch  upon  it,  and  warming  it  to 
keep  the  Pitch  foft,  whilft  I  ground  it  with  the 
Concave  Copper,  wetted  to  make  it  fpread  evenly 
all  over  the  Convex.  Thus  by  working  it  well  I 
made  it  as  thin  as  a  Groat*  and  after  the  Convex 
was  cold,  I  ground  it  again  to  give  it  as  true  a  Fi¬ 
gure  as  I  could.  Then  I  took  Putty,  which  I  had 
made  very  fine,  by  wafhing  it  from  all  its  grofs 
Particles,  and  laying  a  little  of  this  on  the  Pitch, 
with  the  Concave  Copper,  I  ground  it  upon  the 
Pitch  till  it  had  done  making  a  noife,  and  then  on 
the  Pitch  I  ground  the  Objed  Metal  with  a  brisk 
Motion,  for  about  two  or  three  Minutes,  leaning 
hard  upon  it.  Then  I  put  frelh  Putty  upon  the 
Pitch,  and  ground  it  again  till  it  had  done  making 
a  noife,  and  afterward  ground  the  Objed-metal 
upon  it,  as  before  ;  and  this  Work  I  repeated  till 
the  Metal  was  Polifhed,  grinding  the  laft  time 
with  all  my  Strength  for  a  good  while  together, 
a  nd  frequently  breathing  upon  the  Pitch  to  keep  it 
moifl,  without  laying  on  any  more  frelh  Put¬ 
ty-  ... 

But  becaufe  Metal  is  more  difficult  to  Polilh 
thanGlafs,  and  is  afterwards  very  apt  to  be  fpoiled 
by  Tarnilhing,  and  befides  refleds  not  fo  much 
Light  as  Glafs  Quickfilver’d  overdoes:  I  pro¬ 
pound,  inflead  of  Metal,  to  ufe  a  Glafs 
ground  Concave  on  the  fore-fide,  and  as  much 
Convex  on  the  back-fide,  and  on  the  back-fide 
well  Qnickfilver’d  over ;  the  Glafs  alfo  muft  be 
exadly  all  over  of  the  fame  thicknefs,  other- 
wife  the  Objed  will  look  Colour’d  and  Indi- 
flind. 

With  fuch  a  Glafs  I  tried  about  five  or  fix  Years 
ago  to  make  a  Refleding  Telefcope  of  four  Feet  in 
length,  to Magnifie about  150  times:  And  I  fa- 
nsfied  my  felf,  that  there  wants  nothing  but  a 
good  Artift  to  bring  the  Defign  to  Perfection.  For 
the  Glafs  being  only  after  the  common  manner  of 
grinding  Glares  for  Telefcopes,  tho’  it  feem’d  as 
gsvod  as  Objed-glalfes  ufe  to  be,  yet  when  it  was 
Quickfilver’d,  the  Reflexion  difeovered  innumera¬ 
ble  Inequalities  all  over  the  Glafs :  And  by  rea- 
fon  of  thefe  Inequalities,  Objeds  appear’d  Indi- 
ftind  in  this  Inflrument.  For  the  Errors,  of  Rgfle- 
Eted  Jt{ays,  caufed  by  any  Inequality  of  the  Glafs, 
are  about  fix  times  greater  than  the  Errors  of  Re- 
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fr acted  Hays,  caufed  by  the  like  Inequalities.  But 
I  however  found  by  this  Trial,  that  the  Reflexion 
on  the  Concave  fide  of  the  Glafs,  which  I  fear’d 
would  difturb  the  Vifion,  did  really  no  fenfible 
Prejudice  to  it ;  and  confequently,  that  nothing  is 
wanting  to  perfed  thefe  Telefcopes  but  good 
Workmen,  who  can  Grind  and  Polilh  Glalfes  tru¬ 
ly  Spherical.  I  once  mended  a  common  fourteen 
Foot  Objed-glafs  confiderably,  by  grinding  it 
with  Pitch  or  Putty,  and  leaning  very  eafily  on  it 
in  the  Grinding,  left  the  Putty  Ihould  fcratch  it ; 
befides,  leaning  too  hard  on  the  Glafs  in  Grinding 
it,  is  apt  to  bend  it,  and  then  the  Figure  cannot  be 
truly  Spherical. 

Sir  Ifaac  Newtons  Method  of  fliort’ning  Te¬ 
lefcopes.  vid.  his  Opt.'ckj,  p.icy. 

Let nhde  reprefent  a  Glafs  Spherically  Concave 
on  the  Fore-fide  ah ,  and  as  much  Convex  on  the 
Bapk-fide  cd,  fo  that  it  be  every  where  of  an  e- 
qual  thicknefs;  for  it  muft  not  be  thicker  on  one 
fide  than  the  other,  left  it  make  Objeds  appear 
Coloured  and  Indiftind  ;  it  muft  alfo  be  very 
well  Wrought  and  Quickfilver’d  over  on  the  back- 
fide.  Place  this  Glafs  in  the  Tube  vxy%,  which 
muft  be  made  very  black  within.  Let  efg  repre¬ 
fent  a  Prifmof  Glafs  or  Chryftal,  placed  near  the 
other  end  of  the  Tube,  in  the  middle  of  it,  by 
means  of  an  handle  of  Brafs  or  Iron  fgk,  to 
whofe  end  made  fiat  it  is  Cemented.  Let  this 
Prifm  be  Right-angled  at  e ,  and  the  other  two  An¬ 
gles  exadly  equal,  and  confequently  each  45  De¬ 
grees.  Let  the  Sides  e  f  and  ge  be  exadly  plane 
and  Squares,  and  by  confequence  the  third  Side 
FG,  a  Redangled  Parallelogram,  whofe  Length 
is  to  its  Breadth  in  a  Subduplicate  Proportion  of 
2  to  1, 
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Let  this  Prifm  be  fo  placed  in  the  Tube  that  the 
Axis  of  the  Concave  Speculum  may  pafs  thro’  the 
middle  of  the  fquare  Side  ^/Perpendicularly,  and 
confequently  thro’  the  middle  of  the  fide  f  atan 
Angle  of  45°.  And  let  the  Side  e  f  be  turned  to¬ 
wards  the  Speculum,  and  the  Diftance  of  this 
Prifm  from  the  Speculum,  be  fuch,  that  the  Rays 
of  the  Light  pq,  r  s}  &c.  which  are  Incident  up¬ 
on  the  Speculum  in  Lines  Parallel  to  the  Axis 
thereof,  may  enter  thePrifm  at  the  Side  e  /,  and 
be  reflcdcd  by  the  fide  fg,  and  thence  go  out  of  it 
thro’  the  Side  g  e  to  the  Point  f,  which  mail  be  the 
common  Focus  of  the  Speculum  ab  dc,  and  of  a 
Plane  Convex  Eye-glafs  h,  thro*  which  thofe  Rays 
mull  pafs  to  the  Eye.  And  let  the  Rays  at  their 
coming  out  of  the  Glafs  pafs  thro1  a  fmall  round 
Hole,  or  Aperture  made  in  a  little  Plate,  Lead, 
Brafs,  or  Silver,  wherewith  the  Glafs  is  to  be  co¬ 
vered  ;  which  Hole  muft  be  no  bigger  than  is  nc- 
ceffary  for  Light  enough  to  pafs  thro’.  For  fo  it 
will  render  the  Object  diftind,  the  Plate  in  which 
it  is  made,  intercepting  all  the  Erroneous  Part  of 


the  Light  which  comes  from  the  Verges  of  the  Spe¬ 
culum  ab.  * 

Such  an  Inftrument  well  made,  if  [t  £,e  6  pooc 
long  (reckoning  the  Length  from  the  Speculum  to 
thePrifm,  and  thence  to  the  Focus  r,)  will  bear 
an  Aperture  of  6  Inches  at  the  Speculum ,  and  Mag- 
nifie  between  i  and  300  times.  But  the  Hole  h 
here  limits  the  Aperture,  with  more  advantage* 
than  if  the  Aperture  were  placed  at  the  Specu¬ 
lum. 

If  this  Inftrument  be  made  longer  0r  Ihorter, 
the  Aperture  muft  be  in  proportion,  is  the  Cube 
of  the  Square  Root  of  the  length,  and  the  Magni¬ 
fying  as  the  Aperture.  But  it’s  convenient  that 
the  Speculum  be  at  leaft  an  Inch  or  two  broader 
than  the  Aperture  ;  and  that  the  Glafs  of  the  Spe¬ 
culum  be  thick,  that  it  bend  not  in  the  Working. 
The  Prifm  efg,  muft  be  no  bigger  than  is  neceffa- 
iy,  and  its  back-lide/g  muft  not  be  Quick filver’d. 
over  ;  for  without  Quickfilver  it  will  refled  all 
the  Light  incident  on  it  from  the  Speculum . 

In  this  Inftrument  the  Object  will  be  Inverted, 
but  may  be  ereded  by  making  the  Sides  c f  and 
eg  of  the  Prifm  efg ,  not  Plane  but  Spherically 
Convex,  that  the  Rays  may  crofs  as  well  before 
they  come  at  it,  as  afterwards  between  it  and  the 
Eyegiafs. 

If  it  be  defired,  that  the  Inftrument  bear  a  lar¬ 
ger  Aperture,  that  may  be  alfo  done,  by  Compo¬ 
sing  the  Speculum  of  two  Giaffes  with  Water  be¬ 
tween  them. 

The  Reafon  why  four  Giaffes  in  a  Te- 
lefcope  reprefent  the  Objed  ered,  Mr  Mo - 
lyneuxi hews  plainly  in  Philofphical  Tranfatlions, 

N.183.  ’ 

Mr.  Augout  faith,  in  Philofophical  Tran  famous  ' 
N°  .  4.  That  the  Apertures  of  Telefcopes  ought 
to  be  in  a  Subduplicate  Ratio  of  their  Lengths* 
but  this  muft  be  taken,  fo  as  to  allow  for  thl 
Quantity  of  Light  which  comes  into  the  Tube  - 
for  the  more  Light  comes  in  the  greater  the  A- 
Perture  muft  be,  faith  Dr.  Hook,  Ibid.  And  Dr. 
Hook alfo  doth  there  fhew  a  way  to  make  a  Plano* 
Convex-glafs  of  a  fmall  Sphere,  colled  the  Rays 
at  a  great  diftance;  but  I  don’t  find  that  he  e- 
ver  made  any  confiderable  ufe  cf  in  after¬ 
wards. 

Mr.  De  la  Hire  faith,  in  the  Memoirs  de  1’ Acade¬ 
mic  Royal  des  Sciences ,  for  May  1699.  That  to 
prevent  the  Dew  falling  on  the  Objed-glafs  of  3 
I  elefcope  m  a  Nodnrnal  Obfervation,  ’tis  a  verv 

8°fe“makea  T,’be  °f  courfe  brown  Paper. 

IJiLLbK,  is  an  Officer  in  the  Exchequer  (of 
which  there  are  four)  who  receive  all  Moneys 

tUu  t0  jh  r  Hueen’f  a nd  & ves  Clerk  of  the  Pell  a 
BiU  to  difcharge  him  therewith.  They  pay  alfo 

all  Money  payable  to  the  Queen, by  Warrant  from 
the  Auditor  of  the  Receipt,  and  mate  Weekly 
and  Yearly  Books  of  all  Receipts  and  Pay- 
rants,  which  they  deliver  to  the  Lord  Trea- 

“tEMPORALTIES  of  Bilhops,  are  fuch  Re¬ 
venues,  Lands,  Tenements,  or  Lay-fees,  which  have, 
been  laid  or  annexed  to  Btdiops  Sees  by  6ur  Kings 

dom  Perf<>ni  of  h,8h  in  the  King- 

TENAILLE.T  FtfsGT  Ditch,  is  a  low  Work 
ratfed  before  the  Curtain  in  the  middle  of  the 
ofs,  it  is  of  three  forts.  The  firft  is  Compofed  of  a 
Curtain,  two  Flanks  and  two  Faces.  The  Ram- 
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fart  of  the  Curtain ,  including  the  Parapet  and  Ta- 
is  but  five  Fathom  thick,  but  the  Rampart  of 
the  planks  and  Faces  is  feven.  The  Second,  which 
P'auban  faith,  he  found  to  be  of  very  good  Defence, 
is  Compofed.only  of  two  Faces  made  on  the  Lines 
of  Defence,  whofc  P^impart  and  Faces  are  Parallel. 
The  Third  fort  differs  from  the  Second,  only  that 
its  Rampart  is  Paralleko  the  Curtain  of  the  Place. 
All  three  forts  are  good  Defences  for  the  Ditch, 
and  lie  fo  low,  that  they  cannot  be  hurt  by  the  Be- 
fieger’s  Cannon,  till  they  are  Mafters  of  the  Co¬ 
vert-way,  and  have  planted  their  Cannon  there. 

TENON,  in  Arehite&ure,  is  the  fquareend  of 
a  piece  of  Timber  fitted  into  a  Mortife. 

TERRER,  or  Terrier,  is  a  Book  or  Roll  where¬ 
in  the  feveral  Lands,  either  of  a  private  Perfon,  or 
of  a  Town,  College,  Church,  &c.  are  deferi- 
bed ;  and  this  fbould  contain  the  Number  of 
Acres,  the  Site,  Boundaries,  Tenants  Names, 

( 3  c . 

TERRjE  Test  ament  ales.  Lands  that  were  held 
free  from  Feodal  Services ,  in  Allodio,  in  Soccage, 
dependable  to  all  the  Sons,  and  therefore  called 
Gavel-kind,  were  devifeable  by  Will,  and  there-* 
fore  called  by  this  Name,  Terra  Tejlamcnta- 
tts.  * 

TESSELATA  Pavimenta ,  were  the  Pavements 
in  the  Tents  of  the  Roman  Generals,  a  rich  Mofa- 
ickPVorl^  made  of  curious  fmall  fquare  Marbles, 
Bricks,  or  Tiles,  called  TeJJ'elU,  from  the  Form  of 
Dies. 

TESTONS,  or  as  we  commonly  call  them  Te- 
fiors ,  from  their  having  an  Head  (Ttfta)  upon 
them,  were  in  3  4  H.  8.  Coined  either  here ,  or  in 
France,  and  Spclman  faith,  their  value  in  France  was 
j  8 d.  and  he  doth  not  know  but  that  they  might 
go  for  as  much  here.  He  faith  it  was  Brafs,  and 
cover’d  over  with  Silver  ("which  perhaps  gave  rife 
to  the  Iniquity  of  Plating  Money.)  They  went 
with  us  inH.8th’s  Time  for  1 2d.  but  in  Edw.  6  th  s 
they  funk  down  to  9  d.  and  then  to  6  d.  (which 
ftill  retains  the  Name  gf  t^T ejlor.)  In  Anno  Dom. 
r  55P,  they  fell  to  4  d.  6b/  And  Stow  faith,  there 
were  a  fecond  fort  of  Tejlons ,  which  in  that  Year 
were  Cried  down  toxd.rj.  and  that  there  was  a 
third  fort  which  were  made  unpayable  at  any  rate. 
vid.Chron.  Preciof.  p.  41. 

PETR  ACT YS  Ppthagoricl^  was  a  Point,  Line, 
Surface  and  Body. 

TETRAGONISTICK  Calculus,  is  the  fame 
with  the  Summatory  or  Differential  Calcu¬ 
lus  of  Leibnit %,  which  fee. 

THANH,  anciently  in  the  Saxons  Time,  was  a 
Military  Servant,  the  King’s  Thane  was  a  Saxon 
Lord  or  Noble-man;  but  after  the  Conqueft  the 
Word  came  to  beufed  fometimes  to  denote  all  Per- 
10ns  of  Superior  Degree. 

THOR  US,  fee  Tore. 

of  Corn,  in  moft  parts  of  England , 
confifts  of  four  Shocks,  and  each  Shock  contains 
fix  Sheaves,  but  in  fome  Places  they  reckon  but 
twelve  Sheaves  to  a  T brave. 

THRIMSA  was  an  old  piece  of  Money  of  the 
Value  of  a  Groat,  or  the  third  part  of  a  Shilling  ; 
being  feemmgly  a  Corruption  from  TecmiJJis,  which 
was  a  German  Coin,  of  the  value  of  four  Pence. 
Some  will  have  it  to  be  a  three  Shilling  Piece,  but 
it  feems  a  miftake. 

THUNDER  and  Lightning.  The  Phenomena  of 
this  very  common,  but  oftentimes  dreadful  Meteor, 


are  thus  accounted  for,  and  Solved  bv  Dr  Hook 
Opera  Pnft,  p.  169.,  ,  9 

The  Atmofphere  about  the  Earth  abounds  with 
Nitrous  Particles  of  a  Spirituous  Nature,  which 
are  every  where  carried  along  with  it ;  befides 
which  fort  of  Particles,  there  are  alfo  others  raifed 
up  into  the  Air,  which  maybe  fomewhat  of Lhe Na¬ 
ture  of  Sulphureous,  Unduous,  or  other  Combufli- 
ble  Bodies;  as  we  fee  Spirit  of  Wine,  Spirit  of 
Turpentine,  Camphire,  and  almoft  all  other  Com- 
buftible  Bodies,  will  by  Heat  beRarifiedinto  the 
Form  of  Air  or  Smoak,  and  be  raifed  up  inro  the 
Air.  All  which,  if  they  have  a  fufficient  Degree 
of  Heat,  will  catch  Fire,  or  be  turned  into  Flame 
by  the  Nitrous  Parts  of  the  Air,  as  thoufands  of 
Experiments  might  be  brought  to  prove.  There 
are  alfo  other  forts  of  thefe  Sulphureous  Steams' 
which  arife  from  Subterraneous  and  Mineral  Bo’ 
dies,  which  only  by  their  coming  to  mix  with  the 
Nitre  of  the  Air,  tho’  they  have  no  fenfible  Heat 
in  them,  will  fo  ferment  and  ad  one  upon  another, 
as  to  produce  an  adual  Flame ;  which  is  i 
thing  that  hath  been  often  found  in  Mines,  and 
more  efpecially  if  any  part  of  them  be  kindled, 
then  the  whole  Train  which  is  mingled  with  the 
Contiguous  Air,  will  immediately  take  Fire,  like  a 
Train  of  Gun- powder,  and  run  from  one  end  of 
thofe  Vapors  to  the  other,  be  they  never  fo  long. 
As  I  could  prove  by  a  multitude  of  Relations  from 
Coal-mines,  and  feveral  other  Mines.  The  Ac- 
cenfion  of  which  Vapors  is  fo  fudden,  and  with 
fuch  Violence  and  Swiftnefs,  runs  from  one  end 
to  the  other,  as  often  to  kill  the  Miners,  blowup 
their  Props,  Turns,  Stays,  Houfes,  &c.  and 
produceth  as  prodigious  EfFe&s,  as  if  a  vaft 
quantity  of  Gun  powder  had  been  fired  in  the 
Mine.  Now  Lightning  in  the  Air  feems  to  be 
much  of  the  fameNature ;  for  the  Air  is  continual¬ 
ly  furnilhed  with  Spirituous  Nitrous  Parts,  and  1  he 
Summer  Heat,  whenever  extraordinary,,  raifes  up 
out  of  the  Earth  fand  to  this  the  Subterrancai 
Heat  alfo  is  continually  concurring)  a  great  quanti¬ 
ty  of  Sulphureous  Vapours,  which  are  of  fuch  a  Na¬ 
ture,  as  that  meeting  with  the  Nitre  of  the  Air, 
they  work  upon  each  other,  and  thereby  begins  a 
further  Degree  of  Hear,  which  gradually  encrca- 
fes,  till  at  laft  it  arrive  at  a  certain  pitch  ;  and 
then  they  fall  upon  and  work  on  one  another,  pro¬ 
ducing  an  adtual  Fire  and  Flame,  which  with  won¬ 
derful  Swiftnefs  Fires  the  whole  Train,  and  fo  pro¬ 
duces  the  Flafhand  Noife. 

Dr.  Wallis  in  Philcf.  Travf.  NQ.  231.  p.  655. 
faith,  That  Thunder  and  Lightning  are  fo  very 
like  the  Effects  of  fired  Gun-powder,  that  we 
may  reafonably  judge  they  proceed  from  the  like 
Caufes.  Now  the  Principal  Ingredients  in  Gun¬ 
powder,  are  Nitre  and  Sulphur  (the  Admitfion  of 
Charcoal  being  chiefly  to  keep  the  Parts  feparare, 
for  the  better  kindling  of  it.)  So  that  if  we  flip- 
pofe  in  the  Air  a  convenient  Mixture  of  Kitrota  and 
Sulphurous  Vapors,  and  thofe  by  Accident  to  take 
Fire,  fuch  Explojion  may  well  follow  with  fuch 
Noife  and  Light,  as  in  the  firing  of  Gun-powder ; 
and  being  once  kindled,  it  will  run  from  place  to 
place,  as  the  Vapour  leads  ir,  like  as  in  a  Train  <tf 
Gun-powder,  with  the  like  Effects. 

This  ExpFfion ,  if  high  in  the  Air,  and  far  from 
us  will  do  no  mifehief,  or  not  confiderable,  like  a 
Parcel  of  Gun-powder  fired  in  rheopen  Air,  whejv 
nothing  is  near  enough  to  be  hurt  by  it.  But  if 
the  Explofion  be  near  to  us,  oramcngftus,  it 

may 
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may  kill  MenorCattle,  tear  Trees,  fire  Gun-pow¬ 
der,  break  Houfes,  or  the  like  ;  as  Gun-powder 
would  do  in  all  like  Circumftances.  This  Near- 
nefs,  ovFarneJs^  may  be  eftimated  by  the  Diftance 
of  Time  between  feeing  the  Flalh  of  Lightning,  and 
hearing  the  Clap  of  the  Thunder;  for  tho1  in 
their  Generation  they  be  Simultaneous ,  yet 
Light  moving fafter  than  Sound,  they  come  to  us 
lucceflively.  I  havcobferved,  that  commonly  the 
Noife  is  about  feven  or  eight  Seconds  after  the 
Flalh ;  but  fometimes  ’tis  much  fooner,  in  a  Se¬ 
cond,  or  two,  or  lefsthan  that,  juft  after  the  Flalh, 
and  then  the  Explofion  muft  needs  be  very  near  us, 
and  even  amongft  us.  And  in  fuch  Calcs,  I 
have  more  than  once  prefaged  the  Expecta¬ 
tion  of  Mifehief,  and  it  hath  proved  according¬ 
ly. 

,  Now  that  there  is  in  Lightning  a  Sulphureous 
Vapour, is  manifeft  from  the  Sulphureous  Smell  that 
attends  it,  and  the  foultry  Heat  in  the  Air,  which 
is  commonly  a  forerunner  of  Lightning  foon  after. 
And  that  there  is  a  Nitrous  Vapour  in  it.  we  may 
reafonably  judge,  becaufe  we  do  not  know  of  any 
Body  fo  liable  to  a  fudden  and  violent  Explofi¬ 
on.; 

As  to  the  kindling  of  thefe  Materials,  in  order  to 
fuch  an  Explofion,  I  am  told,  that  a  Mixture  of 
.  Sulphur,  and  Filings  of  Steel,  with  the  Admifti- 
on  of  a  little  Water,  will  not  only  produce  a  great 
Effervefcence,  but  will  of ,  it  felf  break  forth  into 
*in  a&ual  Fire.  I  ivy  a  little  Water,  becaufe  too 
much  will  hinder  the  Operation,  or  quench  the 
Fire :  And  this  I  take  to  be  the  Caufe  of  the  Bath 
Waters,  and  other  hot  Springs,  where  Steel  and 
Sulphur  caufe  a  great  Effervefcence,  but  no  Flame. 
So  that  there  wants  only  fome  Chalybeate  or  Vitrio¬ 
lic^  VapGur^or  Lome  what  equivalent)  to  produce 
the  whole  Effed  (there  being  no  want  of  Aqueous 
Matter  in  the  Clouds.)  And  there  is  no  doubt, 
but  that  amongft  the  various  Effluvia  from  the 
Earth,  there  may  be  copious  Supplies  of  Matter 
for  fuch  Mixtions.  ?  . 

The  fame  Account  may  alfo  be  given  of  AZtna, 
and  other  burning  Mountains,  where  the  Mixture 
Of  Iron  and  Sulphur  may  give  a  Flame  ;  which  is 
often  attended  with  prodigious  Explosions  and 
Earthquakes  from  great  Quantities  of .  Nitre, 
in  Springing  a  Mine, 
c  THYREO-STAPHIL1NUS,  is  a  Mufcle  of 
rkieVvula,  arifing  Flefby  from  the  edge  of  the  up¬ 
per  part  of  the‘Cartilago  Thyreoides,  between  the 
Thym-pharing&us,  and  the  Membrana  Faucium  ; 
frofn  thence  it  afeends  ftraight  upwards,  being 
much  dilated  as  it  approaches  the,  Vvula,  on  the 
upper  fide  of  which  it  is  fprcad-very  broad.  In 
Swallowing  when  this  pair  of  Mufdes  ad,  the 
Foramina  Narium  are  in  a  great  meafure  fflut,  to 
hinder  the  palling  ot  any  thing  thto’ into  the  Nofe 
that  is  taken  in  at  the  Mouth,  ftowgl#  My.ogr, 

■  Comp.  Specim,  bn 

TICHONIAN  Hypoth.  See  Tychonian.  ; 

<  TIDES,  the  Tides  of  the  great  Ocean  being 
Cfttlfcd  (as  you  may  fee  in  Vc^.  L)>iby,t;be  Adion 
O^'lAtttadion'Ofche:  X/  UPon  1C  (chiefly)  and  be- 
.  caufe  that  part  of /the  Ocean,  •  ;which!  is  dired- 
ly  under  the  ),  will  i  be  indr.^.attfaaed  by 
it  than  the  reft  j  ;  there  the  Oaearfmuft  fwell  or  rife, 
'the  Water*  < will  iun  from  i  others  parts „  thi¬ 
ther.  >  /on./]  z  tulf-rn  '  .oral/  ho;jlj 
i 1  But’  from'  hence  only  it  MLrot -follow,  that 
tjhere  fhonld  be  Tides  ^^oduced  in;  &&ers  and  in 
otT 


Land,  Seas,  Lakes,  ($c.  of  little  or  no  breadth  ; 
Decaufe  they  are  fo  narrow,  that  tie  Moon  can’c 
ad  ftronger  on  one  part  than  on  another  ;  and  fo 
:here  being  no  difference  of  Attradion,  there  is  n© 
reafon  why  one  part  fliould  (well  or  rife  more  thani 
another  ;  for  the  Attradion  being  equal,  the  Wa¬ 
ter  cannot  jhifo  or  move  from  one  place  to  ano- 

TIGE,  in  Architecture,  is  the  Shaft  of  a  Co- 

umn  from  the  Aftragal  to  the  Capital.  , 

TIN-KILN,  isufed  for  the  Burning  of  the 
Mundicli  from  the  Tin-ore.’  See  its  Defer iption 
under  Tin: 

TIN,  ill  PhilofophicalTranfaclions ,  N  .  and 
N°.  138.  you  have  the  following  Accountof  the 
manner  of  finding,  digging  for,  Prejjing  and  Blow¬ 
ing  of  Tin.  ,  , 

The  Miners  imagine,  that  before  the  Deluge, 
the  uppermoft  Surface  of  the  Mineral  Veins  or  Loads9 
lay  Parallel  to  the  upper  Surface  of  the  Earth  ; 
but  that  in  the  Flood  they  were  moved,  loofed, 
and  torn  off;  and  than  by  the  defending  of  the 
Waters  into  the  Valleys,  both  the  Earth  or  Grewt , 
and  thofe  Mineral  Stones  or  Fragments  fo  torn  off 
from  the  Loads  (and  which  they  call  Shoad)  were 
together  with,  and  by  the  Force  of  the  Waters 

carried  beneath  their  proper  Place,  and  from  fome 
Hills,  even  to  the  bottoms  of  the  Neighbouring 
Valleys,  and  from  thence  by  Land-floods  down  in¬ 
to  the  Rivers. 

Ori  thefe  Suppofitions,  they  proceed  thus  in 
Trayning  or  purfuing  of  i  Load ,  thus  ;  where  they 
fufped  any  Mine  to  be,  they  diligently  fearchthat 
Hill  and  Country  (as  they  call  the  Place  where  the 
Mine  lies)  that  they  may  the  better  know  the 
Grewt  and  the  Stones,  when  they  meet  them  at  a 
diftance  in  the  bottom  of  a  Neighbouring  Valley. 
They  take  notice  alfo  of  the  Frets ,  or  Openings 
which  are  made  in  the  Banks  of  Rivers,  newly 
made  by  great  Land-floods,  which  ufually  are  then 
very  dean,  to  fee  whether  there  be  any  Metal¬ 
line  Stones  in  the  Sides,  or  Bottoms ;  together 
with  the  Caji  of  the  Country ,  as  they  call  it,  i.  e. 
any  Earth  of  a  different  Colour  from  the  reft  of 
the  Bank.  And  this  is  a  great  help  to  them;  to 
difeover  which  Hill,  or  which  fide  of  it  tofearch. 
The  Mineral  Stones  are  difeovered,  either  by  their 
Weight,  or  their  Porofity  ;  for  moft  Tin-ftones 
are  Porous,  not  unlike  ^great  Bones,  almoft 
throughly  Calcined.  Yet^Tin  fometimes  lies  in 
very  firm  Stones  ;  and  Dr.  Chr.  Merret ,  faith,  that 
they  are  ufually  foundbetwixtitwo  Walls  of  Rocks, 
which  are  commonly  of  an  Iron  Colour,  of  little 
or  no  Affinity  with  the  Tin.  vid.  Fhih  Tranf. 
N°.  138. 

Another  way  they  have  to  difeover,  whether 
the.  Stones  contain  any  Ore,  is  what  they  call 
Yaumng,.  .which  is  to  Powder  the  Stone,  Clay,  &c. 
or  jyhatever  is fufpeded  to  contain  any  Metal,  and 
then  placing  it  on  a  Vanning  Shovel,  then  will  the 
.(gravel  remain  in  the  hinder  part,  and  the  Metal 
at  the  point  of  the  Shovel ;  whereby  the  Nature, 
(Kind,  and  Quantity  of  the  Ore  is  very  nearly 
gueft  at. 

:1J  Ifthqrebc  no  Shoad  found  in  thefe  Frets ,  they 
trull  not  to  any  found  in  the  River,  it  being  un¬ 
certain'  from  whence  the  Water  may  have  brought 
jthqnn  But  the»  they  go  to  the  Tides  of  the  Hills 
j  tnqft  fqfpeded,  where  there  is  a  Convenience  of 
fringing  a  little  Scream,  of  Water  (the  bigger  the 
(-better)*  and  then  they  cut  a  Leaf  or  Gurtj  as  they 
I"  call 
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call  it,  that  is  a  Trench  about  two  Foot  over,  and 
as  deep  asxht  Shelf  ;  and  by  this  means  turn  the 
the  Water  running  two  or  three  Days,  that  by 
waffiing  away  the  Earth  from  the  Stones,  it  may 
difcoverthe  Shoad.  If  they  find  any,  they  con¬ 
clude  there  is  a  Load  in  the  upper  part  of  the  Hill, 
or  at  lead  a  Squat.  Then  at  the  foot,  or  bottom 
of  the  Hill,  they  fink  what  they  call  an  EJJay-hatch, 
i.  e.  a  Hole  about  fix  Foot  long,  and  four  broad, 
and  always  as  deep  as  the  Shelf;  and  if  they  find 
no  Shoadtheve,  when  they  come  to  the  Shelf  there 
i^  none  to  be  cxpe&ed.  Tho’  fometimcs  the  Shoad 
is  wafhed  clean  away,  when  you  come  within 
jwo  or  three  Foot  of  the  Load,  which  then  lies  fo 
much  further  up  in  the  Hill.  But  if  they  find 
Shoad,  they  are  almoft  at  a  Certainty  ;  and  this 
s  held  as  an  infallible  Rule,  that  the  nighcr  the 
Shoad  lies  to  the  Shelf,  the  nigher  the  Load  is  at 
hand,  and  vice  versa. 

If  they  find  no  Shoad  in  the  firft  Hatch,  they  af- 
eend  ufually  abour  twelve  Fathom,  and  then  fink 
another,  as  before  ;  and  if  no  Shoad  appear  here, 
they  then  go  as  far  on  each  hand  fide-ways,  and 
fink  there,  as  before.  And  fo  they  afcend  pro¬ 
portionally  with  three  or  more  Hatches  (if  the 
Space  of  Ground  require  itj  as  it  were  in  Brcaft, 
till  they  come  to  the  top  of  the  Hill.  And  if  they 
find  no  Shoad  in  any  of  thefe  Hatches,  farewell  to 
that  Hill. 

But  if  they  find  any  Shoad  in  any  Hatch,  then 
they  keep  their  afcending  Hatches  from  thence  in  a 
right  Line  ;  and  as  they  draw  nearer  the  Load,  they 
leffeffthe  firft  Proportion  of  twelve  Fathom,  to  fix, 
or  yet  Iefs,  as  Conjecture  directs  them.  If  they 
find  Shoad  lying  near  the  Shelf  in  one  Hatch,  and 
none  in  the  next  afcending,  they  conclude  they 
have  over-fliot  the  Load,  and  then  they  fink  nigher 
that  Hatch  in  which  they  laft  found  the  Shoad. 
Sometimes  they  find  two  different  Shoads  in  the 
fame  Hatch,  at  different  Depths,  and  then  they 
have  a  Certainty  of  another  Load  above  the  for¬ 
mer  ;  and  it  may  be  in  Training  up  to  the  fecond, 
they  meet  with  the  Shoad  of  a  third.  Some  Tin¬ 
ners  affirm,  that  the  feven  Loads  may  lie  Parallel 
one  to  another  in  the  fame  Hill,  but  yet  only  one 
Majler  Load  i  the  other  fix,  three  on  each  fide,  be¬ 
ing  the  lefler  Concomitants,  and  fo  may  five  lie, 
three  are  common. 

Every  Load  hath  a^peculiar  Coloured  Earth  or 
Grevps  about  it,  which  is  found  alfo  with  the  Shoad 
in  a  greater  Quantity,  the  nearer  the  Shoad  lies  to 
the  Lead ;  and  fo  leflens  by  degrees,  to  near  a 
quarter  of  a  Miles  diftance  ;  but  further  thanthat 
the  peculiar  Grccvt  is  ncser  found  with  the 
Shoad. 

A  Valley  may  lie  fo,  at  the  Feet  of  three  fe- 
veral- Hills,  that  they  may  find  three  feveral 
Deads ,  i.  e.  common  Ioofe  Earth  in  which  the 
Shoad  lay,  and  which  is  not  only  Contiguous  to 
the  Load.  This  they  call  the  or  Caft  of  the 
C  .untry,  or  of  each  Hill  •  and  the  Knowledge’of 
this  is  very  neceflary,  in  order  to  Hirer  Training  of 
them  one  after  another,  as  they  lie  in  Order;  ac¬ 
cording  to  die  foregoing  Rules  of  EJJ ay  Hatches, 
for  the  uppermoft  will  diredl  you  which  Hill  to 
begin  firft. 

It  may  be ,  after  they  have  Trained  up  the  Hil^ 
they  find  nothing  but  a  Bonny  or  Squat,  which 
likewife  have  their  Shoad.  Their  Form  is  about 
two  or  three  Fathom  long,-  and  half  as  broad,  fevy 
larger  ahdmoft  lefs :  Thefe  Communicate  with 
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no  other  Load  or  Vein,  neither  doth  it  fend  forth  a- 
ny  of  its  own,  but  is  entire  of  it  felf,  and  perhaps 
will  go  down  into  the Shelf,  five  or  fix  Fathom  deep, 
and  there  T erminate. 

The  manner  of  their  Digging  the  Ore,  is  thus: 

When  they  have  found  the  Load,  and  laft  EJf ay- 
hatch,  ’tis  then  called  a  Tin-fhaft ,  or  Tin-hatch, 
which  is  funk  down  about  a  Fathom,  and  then  is 
left  a  little  long  fquare  Place,  called  a  Shamble  • 
and  fo  they  continue  finking  from  Cajl  to  Cajl 
(that  is,  as  high  as  a  Man  can  conveniently  throw, 
or  Cajl  up  the  Ore  with  a  Shovel)  till  they  either 
find  the  Load  to  grow  fmall,  or  Degenerate  into 
fomefortof  Weed;  which  are  diverfe,  as  M undick, 
or  Maxy,  Corrupted  from  Marchafite,  and  this  is 
White,  Yellow  and  Green.  Da\e,  which  is  a 
kind  of  glittering  Stone,  enduring  the  Fire,  of 
different  Colours  5  as  White,  Black  and  Yellow  : 
Iremould ,  Black  and  Rufty  ;  Caul,  which  is  l{ed, 
differing  both  from  Mundick  and  Da%e,  or  Spar, 
(enduring  the  Fire)  which  Marchafite  will  not  ; 
Glifier,  which  is  Blood-Red  and  Black.  • 

Then  they  begin  to  make  a  Drift  three  Foot 
wide,  and  feven  Foot  high  ;  and  if  the  Load  be 
not  broad  enough  of  it  felf,  as  fome  are  fcarce  half 
a  Foot,  then  they  ufually  break  down  the  Deads, 
or  that  part  of  the  Shelf  which  contains  no  Metal, 
but  endofeth  the  Lead,  as  a  Wall  between  two 
Rocks,  and  then  we  begin  to  rip- the  Load  it 
felf. 

The  Inftruments  they  ufe,  are,  i.  A  Bcels  or 
Cornifh  Tubber,  i.  e.  double  Points  of  eight  or  ten 
Pounds,  lharp’ned  at  both  ends.  Steeled  and  Holed 
in  the  middle.  This  in  a  hard  Country  will  laft 
about  half  a  Year,  but  mull  be  new  Pointed  every 
fourteen  Days. 

2.  A  Sledge,  Flat-headed,  from  ten  to  twenty 
Pound,  will  laft  about  feven  Years,  new  ordered 
once  a  Quarter.  Three  Gadds  or  Wedges  of  two 
Pounds,  well  Steeled  at  the  Points,  and  four 
Square  5  thefe  will  laft  three  or  four  Days,  .or  a 
Week,  andthenmuftbe  new  fharpened.  4.  Lad¬ 
ders.  5.  Wheelbarrows  to  carry  the  Deads  and 
Ore  out  of  the  Drifts  or  Adits  to  the  Shambles.  There 
are  two  Shovel-men,  and  three  Beele-men,  which 
are  as  many  as  one  Drift  can  contain,  without  hin¬ 
dering  one  another.  The  Beele -men  rip  the  Deads 
and  Ore,  the  Shovel-men  carry  it  off  and  land  it,  by 
calling  it  up  with  Shovels  from  one  Shamble  to  ano¬ 
ther  ;  unlefs  where  there  is  a  Winder  with  two  Kje- 
bles  or  Buckets,  one  of  which  comes  up  as  the  o- 
t  her  goes  down.  ;  r  S  ; 

It  is  ufually  obferved,  that  the  Tin  Loads  run 
Eafi  and  iVefi,  and  then  they  conftantly  dip  to¬ 
wards  the  North,  and  fometimes  as  much  as  three 
Foot  in  eight  Perpendicular.  But  in  the  higher 
Mountains  of  Dartmoor,  there  are  fome  confidefa- 
ble  Loads  that  run  North  and  South ,  and  thefe  dip 
to  the  Eafi. 

Four  or  five  Leads ,  may  a  while  run  Parallel  to 
one  another  in  the  fame  Hill;  as  hath  been  known 
in  Hingfion  in  Cornwall,  and  then  turn  in  and  meet 
all  together  in  one  Hatch,  and  after  feparate- again, 
and  run  Parallel,  as  before.  -'5 

The  Breadth  of  Majler-loads.  is  generally  from 
three  to  feven  Feet,  feldom  larger,  unlefs  where 
feveial  Loads  unite  and  make  a  Knot^  or. -fetid 
forth  Springs  and  Vei^is.  But  they  don  t  retain 
the  fame  Breadth  in  all  Place*  V  ■ 
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The  Load  is  ufually  in  a  hard  Rocky  Country , 
made  up  of  Metal,  Spars ,  and  other  tVecds,  as  it 
•  were  all  along  in  a  continued  Rock;  but  it  hath 
many  Veins  and  Joints. 

In  molt  Places  they  meet  with  Water  at  fome 
Feet  deep  from  the  Load ,  at  Others  not  at  . many  Fa¬ 
thoms,  it  runs  continually  thro’  the  Heart  of  the 
Load. 

When  it  begins  to  trouble  us,  we  begin  at  the 
Toot  ol  the  Hill,  a  Drift ,  fcarcehalf  fo  big  as  that 
of  the  Load,  and  work  icon  a  Level,  till  we  come 
up  to  the  Load .  But  where  they  have  not  this 
Convenience,  or  if  they  pafs  that  Level,  then  they 
arc  forced  to  draw  it  up  with  Winders  and  Kee- 
bles,  or  force  it  up  wish  Pumps.  Some,  but  very 
few  Pumps  may  be  dry.  They  obferve,  that  when 
they  have  Water,  they  never  want  Air  fufficient 
for  Refpiration,  and  for  their  Candles  to  burn  in; 
yet  fometimes  in  a  foft  Clayey  Countrey,  the  Air 
is  fo  condenfrd,  as  to  become  in  a  manner  a  Damp, 
and  to  require  an  Air  Shaft  for  a  Vent;  which 
Damps  are  fometimes  enlarged  by  working  of  the 
Mundick  with  the  Ore. 

If  the  Country  be  not  ftrong  enough,  they  un¬ 
derprop  their  Drift's  With  Stemplcs  and  FVail-plates , 
placed  much  like  a  Carpenter’s  Square  on  the  one 
fide,  and  over-head. 

To  know  which  way  the  Load  inclines,  to  bring 
an  Adit  ,  or  to  fink  an  Air-fhaft  in  the  defired  Place, 
the  Ufe  of  the  Dial  is  needful,  which  they  Call, 
Plurfiming  ahd  Dialling,  and  is  thus  performed.  A 
.  Skilful  Perfon  firft  fallens  the  end  of  a  long  Line, 
at  a  known  Place,  and  then  exaeftiy  obferves  the 
Point  at  which  the  Needle  of  his  Dial  or  Compafs 
refts  ;  and  at  the  next  Flexure,  or  Winding,  he 
makes  a  Mark  on  the  line,  and  again  notes  the 
Point  at  which  the  Needle  Hands  at  this  fecond 
Station  ;  and  fo  he  proceeds  from  turning  to  tur¬ 
ning.  Hill  marking  the  Points  and  his  Line,  till  he 
comes  to  the  intended  Place.  Theft  he  repeats  a- 
bove  Ground,  what  he  had  done  below,  and  his 
Dial  and  Line  leads  him,  till  he  come  exa<ftly  o- 
ver  the  Place  where  he  ended  the  Mine. 

I  The  manner  of  Dr  effing  the  Tin,  is  thus  : 

When  the  Ore  is  Landed,  and  the  greater  Stone 
broken  at  the  top  of  theM/w^by  the  Shovel-men,' tis 
brought  on  Horfes  to  the  Stamping-mill'  whence  the 
Ore  is  landed  at  the  head  of  the  Pafs  (i.  e.  two  or 
three  Bottom-boards,  with  two  Side- ones  fet  Slope- 
Wife)  in  which  the  Ore  Hides  down  into  the  Cof¬ 
fer  ;  but  that  it  may  not  tumble  down  all  at  once, 
there  is  placed  a  -Hatch  nigh  the  lower  end  of  the 
Pafs  (that  it  is  a  Thwart-board  to  keep  up  the  Ore.) 
Beneath  that  comes  in  the  Cockc-water  in  a  Trough, 
cut  in  a  long  Pole,  which,  with  the  Ore  falls 
down  into  the  Coffer  (i.  e.  a  long  Square  of  the 
firmeft  Timber,  three  Foot  long,  and  one  Foot  and 
half  over)  wherein  arc  the  three  ufual  Lifters,  pla¬ 
ced  between  two  ftrong  broad  Lones ,  having  two 
Br trees ;  or  Thwart-pieces  on  each  fide  to  keep 
them  fteady  as  a  Frame,  with  Stamper-heads , 
weighing  about  thirty  or  forty  Pound  each  of  Iron, 
which  ferve  to  break  the  Ore  in  the  faid  Coffer. 

.  Thefe  Lifters  being  about  eight  Foot  long,  and 
half  a  Foot  Square,  of  Heart  of  oak,  and  having  as 
many  Timbers  or  Guiders  between  them,  are  lif¬ 
ted  up  in  Order,  by  double  the  Number  of  Tap- 
pels  :  fattened  to  as  many  Arms ,  patting  Diametri¬ 
cally  thro' a  great  Beam,  turned  by  mOver-Jhot 


I-Vnter-wbcel  on  two  Bouljiers)  which  exadlly,  but 
eafily  meet  with  the  Tongues  fo  placed  in  the  Lif¬ 
ters,  as  that  they  quickly  Hide  from  each  other, 
fuffering  the  Lifters  to  fall  with  great  force  on  the 
Ore,  thereby  breaking  it  into  fmall  Sand,  which 
is  walked  out  by  the  Cock-water,  thro‘  a  B  rafs 
Grate  holed  very  thick,  and  placed  within  two 
Bars  of  Iron  at  one  end  of  the  Coffer,  into  the 
Launder,  i.  e.  a  Trench  cut  out  in  the  Floor,  eight 
Foot  long,  and  ten  over,  and  ftop’d  at  the  other 
end  with  a  Turf ;  fo  that  the  Water  runs  away, 
and  the  Ore  finks  to  the  bottom  ;  which,  when 
full,  is  taken  up  and  emptied  with  a  Sho¬ 
vel. 

The  Stamping-mill  is  thus  contrived  to  go  two 
Hours,  or  more,  after  they  give  over  attending  it. 
There  is  a  Tiller ,  or  long  Pole  faft’ned  without  at 
one  end  to  the  Slew  or  Ponder ,  i.  e.  that  loofe  and 
laft  part  of  the  Trough  that  conveys  the  Stream 
to  the  Over-fhot-wheel.  Then  at  the  other  end 
there  is  tied  a  fhort  Rope,  with  aTranfverfe  Stick 
at  the  end  of  it,  curioufly,  but  Trap-ways  hitch  d 
at  both  ends,  under  two  little  Pins,  fattened  m 
the  Lones  for  that  Purpofe  :  There  is  another  Pi  n 
fet  in  one  of  the  Lifters ,  atfuch  an  exadt  heighth, 
as  that  if  there  be  no  O,  e  in  the  Coffer  to  keep 
that  Lifter  high  enough,  the  purpofed  Pin,  in  de¬ 
fending,  knocks  out  the  Water,  carrying  it  quite 
over  the  Mill-wheel ;  fo  that  when  the  Coffer  i s 
emptied,  the  Mill  refts  of  courfe.  The  Launder 
is  divided  into  three  parts,  the  Fore-head,  the 
middle,  and  the  Tail.  That  Ore  which  lies  in 
the  Fore-bead,  or  within  one  Foot  and  half  of  the 
Grate,  is  the  belt  Tin,  and  is  taken  up  in  a  Heap 
apart;  the  Middle  and  Tail  in  another  Heap, 
which  is  accounted  the  worft.  This  latter  Heap 
is  thrown  up  by  the  T rambling  Buddie,  that  is  a 
long  fquare  Tye  of  Boards,  or  Slate,  about  four 
Foot  deep,  fix  long,  and  three  over  wherein 
ftands  a  Man  with  a  Trambling-fhovel  in  his  Hand 
tocaft  up  the  Ore,  about  an  Inch  thick,  onalong 
fquare  Board,  jutt  before  him,  and  as  high  as  his 
middle,  which  is  called  the  Buddie-head ;  and  with 
the  edge  of  his  Shovel,  he  dexteroufly  cuts  and  di¬ 
vides  it  long-ways,  in  refpeeft  of  himfelf,  about 
half  an  Inch  afunder  ;  in  which  little  Cuts,  the 
Water  coming  gently  from  the  edge  of  an  upper 
plain  Board,  carries  away  the  Filth,  and  lighter 
part  of  the  prepared  Ore  firft,  and  then  the  Tin 
immediately  after,  all  falling  down  into  the  Bud¬ 
die;  where  with  his  bare  Foot  hefmoothsit  Tranf- 
verfely,  to  make  the  Surface  the  plainer,  that  the 
Water,  and  other  Heterogeneous  Matter,  may 
with  out  Lett,  pafs  away  the  quicker. 

When  this  Buddie  grows  full  they  take  it  up  • 
here  diftinguilhing  again  the  Fore-head  from  the 
Middle  and  Tails,  which  are  Tr ambled  over  again  * 
But  the  Fore-head  $f  this,  with  the  Fore-head  of 
the  Launder  are  Trembled  in  a  fecond  Buddle,but 
noj:  different  from  the  firtt,  in  like  manner.  The 
Fore-head  of  this  being  hkewife  feparated  from  the 
two  other  Parts,  is  carried  to  a  T bird,  or  the  draw¬ 
ing  Buddie ;  whofe  difference  from  the  reft  is  only 
this,  that  it  hath  no  T ye,  but  only  a  plain  Hoping 

,  ;?ar  cV  w  ,  eon  tls  0nce  wattled  with  the  Tram- 
bling  Shovel,  and  fo  it  new  names  the  Ore,  Blacky 
Tin,  i.  e.  fuch  asis  compleatly  ready  for  the  Blovo- 
ing-houfe. 

j.*  ‘  '*  * 
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There  is  alfo  another  more  curious  way,  called 
>  that  is,  inftead  of  a  Drawing  Buddie ,  they 
life  a  Hair- fie ve,  thro’ which  they  Sift  the  Ore, 
rafting  back  the  Remainder  into  the  Tails,  and 

new  Tr  ambling  it. 

After  the  lecond  Trambling  it,  they  take  that 
Fore-head  in  the  fecond  Buddie ,  and  Dihe  it  ( '.  e. 
putting  it  into  a  Canvas-fieve,  in  a  large  Tub  of 
Water,  and  fhaking  jt  luffily)  fo  that  the  Filth 
gets  over  the  Rim  of  the  Sieve,  leaving  the  Black 
Tin  behind,  which  is  put  into  Hogfheads,  covered 
and  lock’d,  till  the  next  Blowing. 

The  Tails  of  both  Buddlesy  afeer  two  or  three 
Tramblings,  are  caft  out  into  the  firft  Strafe,  or 
Tye  (which  is  a  Pit  made  purpofely  to  receive 
them,)  and  what  over-fmall  Tin  elfe  may  wafh  a- 
way  in  T rambling. 

There  are  commonly  three  or  four  of  them  fuc- 
ceffively,  which  contain  two  forts  of  Tin,  the  one 
which  is  too  fmall,  the  other  too  great.  The  lat¬ 
ter  is  new  ground  in  a  Cra^e-mill  (which  is  juft  like 
a  Grift-mill  with  two  Stones,  an  upper  and  an  un¬ 
der)  and  after  that  Trambled  in  Order.  The  for- 
by  reafon  of  its  exceeding  Smallnefs,  is 
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Dreflcd  on  a  Bcck>  or  Frame  of  Boards,  about 
three  Foot  and  half  broad,  and  fix  long,  and 
which  turns  upon  two  Iron-pins,  faftened  in  both 
ends,  and  the  whole  placed  between  two  Pofts,  fo 
that  it  hangs  in  an  Equilibrium,  and  may  like  a 
Cradle,  be  moved  eafily  either  way  with  the  Sho¬ 
vel  and  Water. 

Blowing  of  Tin. 

When  they  perceive  much  Mundick,  in  their  Tin, 
which  makes  it  brittle  and  hard,  they  are  necefli- 
tated  to  burn  away  the  Weed  in  a  Tin-kiln.  This 
Kiln  is  four  Square,  and  at  the  top  hath  a  large 
Moor-ftone  about  fix  Foot  long,  and  four  broad ; 
in  the  middle  of  which  is  a  fquareHole  of  about 
half  a  Foot  in  Diameter.  About  a  Foot  beneath 
this  Stone,  is  placed  another,  which  is  not  fo  long 
by  half  a  Foot ;  becaufe  it  muft  not  reach  the  in- 
nermoft,  or  back-part  of  the  Wall,  which  is  the  o- 
pen  Place  thro’  which  the  Flame  afeends  from  a 
leifer  Place  below  that,  where  a  very  ftrong  Fire  of 
Furze  is  conftantly  made.  The  fore-part  is  like  a 
common  Oven,  but  near  the  Back  on  one  fide  there 
is  another  little  Square-hole.  When  the  Kiln  is 
throughly  heated, the  Black,  Tin  that  is  to  be  burnt, 
is  laid  on  the  Top  ftone,  and  as  much  of  it  is  caft 
down  by  the  Square-hole,  on  the  fecond,  or  Bot¬ 
tom  ftone,  as  will  cover  it  all  over  about,  three  or 
tour  Inches  thick.  Then  the  Hole  at  the  top  is 
immediately  covered  with  green  Turfs,  that  the 
Flame  may  Reverberate  the  ftronger ;  and  a 
Rakeman,  with  an  Iron  Coal-rake,  conftantly 
fpreads  and  moves  the  Tin,  that  all  Parts  of  the 
Mundick jmay  get  uppermoft  of  the  Tin,  and  fo 
be  burn  a  away  ;  which  we  certainly  know  by 
this,  that  then  the  Flame  will  become  yellow  (as  u- 
fualj  and  the  Stench  leflen’d  ;  for  whilft  the  Mun- 
dick  behind  burns,  the  Flame  is  exceeding  Blew. 
Then  with  the  Rake  he  thrufts  it  down  at  the  o- 
pen  Place  into  the  open  Fire,  and  receives  a  new 
Supply  of  1 in  ti  om  above.  Now  when  the  Place 
beneath,  where  the  Fire  is  made,  grows  full  of 
Tin,  Coals  and  Aihes,  with  the  Rake  he  draws  it 
forthwith  the  Coals  at  the  little  Square-hole  on 
the  one  fide,  near  the  back  ;  where  the  Ore,  fiery 
hot  and  red,  lies  in  the  open  Air  to  cool  j  which  it 


T1  ,fcf“be.ln  tbree  Days,  becaufe  of  the  Coals 
that  lie  hid  in  it;  but  when  they  cannot  (fay  fo 

long,  they  quench  it  with  Water,  and  it  i  Jit° 
Mortar.  And  whether  it  cool  of  it  felf  nr  u„ 
quenched,  they  muft  new  Tr  amble  it,  0r  walh  it 
before  tisput  into  the  Furnace ;  which  is  no  other 
than  an .  A Iman-furnace. 

Moor-Tin ,  or  fuch  as  is  dig’d  up  in  the  Moors  runs 
or  melts  beft  with  Moor-coal  Chark’d  ,  but  ather 
Tin  which  lies  in  the  Country,  runs  beft  with  an 
equal  Proportion  of  Charcoal  and  Peat  (or  Moor- 
coals)  for  the  firft  Running ;  but  when  they  Re- 
mek  their  Slugs,  then  they  ufe  Charcoal.  When 
all  is  Melted  down,  and  Re-meked,  there  fome- 
times  remains  a  different  Slugin  the  bottom  of  the 
Float,  which  they  call  Mount -egg .  and  this  is 
moftly  an  Iron  Body,  tho  of  a  Tin  Colour ;  as 
was  tried,  by  applying  one  of  the  Polesof  a  Load- 
ltone  to  it,  which  it  quickly  attracted,  tho’ not 
lo  ltrongly  as  Iron. 

Tho’  Tin,  for  the  moft  part  be  made  from  the 
q tones,  in  which  it  is  Incorporated,  yet  ’tis  fome- 
nmes  mixed  with  a  Gravelly  Earth,  fometimes 
White,  butufually  Red;  from  whence  'tis  eafily 
leparated  by  bare  Wajhing.  This  Gravelly  Tin  is 
called  Pryan  Tin ,  and  is  fcarce  half  the  goodnefs  of 
the  other. 

T hcMundicki  Ore  is  ufually  difoovered  by  its 
Ghtcenng  yet  fad  coloured  Brownnefs,  where¬ 
with  it  will  foon  difcolour  their  Fingers.  This  is 
faid  to  nourifh  the  Tin,  *andyet  they  fay,  where 
much  Mundick, is  found,  there  is  little  or  no  Tin. 
Certain  it  is,  that  if  there  be  any  Mundick  left  in 
Melting  the  Tin,  it  makes  it  Thick  and  Curdy  * 
that  is,  not  fo  Dudile  as  otherwife.  The  MuZ 
dick  leems  to  be  a  kind  of  Sulphur t  for  Fire  only 

feparates  it  from  the  Tin,  and  Evaporates  it  into 
Smoak. 

The  Cornijh  Diamonds  lie  intermixt  with  the 
Tin  Ore ,  and  fometimes  on  Heaps  ;  they  are  hard 
.enough  to  cut  Glafs,  and  fome  of  them  are  of  a 
tranfparent  Red,  and  have  the  Luftreof  a  deep 

,  They  feem  to  be  only  a  fine  hard  Spar. 

lhe  beft  Tm  Oref  is  that  which  is  in  Sparks, 
and  next  to  this,  that  which  hath  bright  Spar  in  it. 

1  he  Furnace  where  they  Melt,  and  from  whence 
nicy  caft  their  Tin,  they  call  a  Blowing-houfe. 
bee  alfo  Mr.  Bay's  Collection  of  Enrtifh  Words. 

TIP-STAVES,  are  the  Warden  of  the  Fleets 
Officers  attending  the  Queen’s  Courts  with  a  Pain¬ 
ted  Staff,  for  taking  into  Cuftody,  fuch  Perfons  as 
are  committed  by  the  Court;  and  to  attend  fuch 
Prifoners  as  go  at  large  by  Licence.  By  this  Name 
alfo  are  the  Judges  Officers  called,whocarry  a  Rod 
or  StaffTip  d  with  Silver,  and  take  Charge  of  fuch 
Prifoners,  as  are  either  Committed,  or  turned  o~ 
ver  at  the  J udge’s  Chambei  s. 

TOD  of  Woof  is  a  Weight  mentioned  in 

ca?'  23*  containing  28  Pound,  or  2  Stone 
Weight. 

TOFT,  T of  turn  in  the  Law  fignifies  a  Meflu- 
age,  or  rather  perhaps  a  Place  where  a  Mefluage 
ftood ;  ’tis  a  Word  much  ufed  in  Fines. 

TOMICE,  the  Art  of  Carving  in  Wood  or  I- 
v©ry.  The  Artift  in  this  Work  was  called  De- 

fetlor. 

TOMPION,  is  the  Stopple  of  a  great  Gun  or 
Mortar,  being  made  of  Wood,  and  put  into  the 
Mouth  to  keep  out  Rain ;  alfo  in  Loading  of  a 
Mortar,  there  is  a  Tompion  of  Wood  which  is  fit¬ 
ted  cxa&Iy  to  the  Bore  of  the  Piece  at  the  Mouth 
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of  the  Chamber,  and  this  is  drove  in  hard  after  the 
Powder,  and  the  Bomb  is  placed  upon  it. 

TONGUE  Grafting)  is  a  way  of  Grafting  in 
Roots,  thus:  The  Root  is  cut  doping  about  an 
Inch  in  length,  and  the  Graft  as  much,  both  very 
fmooth-,  then  each  is  cleft  an  Inch  in  length  alfo, 
and  then  they  are  made  to  enter  into  one  another, 
fo  that  the  Sap  of  the  Graft  may  joyn  to  that  of 
the  Root  as  much  as  can  be.  Lap  the  jointed 
part  about  with  a  little  Hemp,  or  Flax  Hurds,  and 
fet  the  Root  fo  Grafted  into  the  Ground,  about 
ten  or  twelve  Inches  deep,  fo  as  the  Joint  may  be 
about  four  Inches  at  leaft  covered  under  the  Earth, 
that  it  may  net  be  bared  at  any  time,  but  kept 
moift  by  the  Earth.  The  Root  you  Graft  on, 
may  be  a  piece  of  the  Root  of  an  Apple  or  Pear- 
Tree,  about  fix  Inches  in  length  ;  it  mould  not  be 
lefs  than  the  Graft,  but  it  may  be  bigger,  but  ’tis 
beft  when  they  are  both  of  the  fame  Size.  vid. 
Phi!.  TrarJ.  N°.  95. 

About  twenty  nine  Years  ago,  faith  Mr.  Lew¬ 
is,  who  Communicated  the  Method  above ;  I 
Sowed  a  Bed  of  Apple-kernels  in  March ,  the 
Spring  following  I  pluck’d  up  forty  of  thefe  Seed¬ 
lings,  grown  to  the  thicknefs  of  a  fair  Graft ;  I 
Grafted  them  in  this  manner  of  Tongue  Grafting, 
and  Planted  them  again  ;  they  all  grew,  and  four 
of  them  bare  Fruit  to  Perfection  that  Year  ;  fo 
that  in  a  Year  and  an  half,  from  an  Apple-kernel 
I  had  ripe  Fruit.  Some  of  thefe  Trees  will  now 
bear  two  Quarters  of  Apples  upon  a  Tree,  and  are 
bigger  than  mod  of  thofe  Trees  among  which 
they  ftand,  which  coft  twelve  Pence  a  Tree  when 
thefe  were  Kernels.  I  conceive,  faith  he,  that 
Plumbs,  Cherries,  Apricocks,  Peaches,  and 
all  forts  of  Fruit-trees  may  be  thus  rai- 
fed. 

TORNADO,  is  the  Name  given  by  the  Sea¬ 
men  for  a  violent  Storm  of  Wind,  and  fometimes 
followed  by  Rain  ;  it  ufually  fwifts  or  turns  a- 
bout  to  almoft  all  Points  of  theCompafs,  whence 
1  fuppofe  its  name. 

TORT,  is-  n  French  Word,  fignifying  Wrong  or 
Injury,  and  is  often  ufedinour  Law  5  as  de  Son 
Tort ,  is  in  his  own  Wrong. 

TRAINING  a  Load ,  in  the  Miner’s  Language, 
-is  fearching  for,  andpurfuing  a  Vein  of  Ore. 

TR AMBLING,  is  the  Term  ufed  in  Drefling 
of  Tin-ore,  for  walhing  it  very  clean  in  Water, 
which  is  done  with  a  Shovel,  that  they  call  a 
Tr  ambling- fhovel ,  and  in  a  Frame  of  Boards,  which 
they  call  a  Buddie;  fee  Buddie  and  Tin. 
TRANSFORMATION  of  Curves. 

The  Abbot  G alloys  of  France,  having  in  the 
Year  1693.  maintained,  that  Mr.  James  Gregory, 
and  our  Excellent  Dr.  Barrow  had  borrowed  their 
general  Propofitions  about  the  Transformation  of 
Curves,  from  Mr.  Roberval.  Dr.  David  Gregory , 
Aftronomy  Profeflor  in  Oxon,  doth  in  Philofophical 
TranfanRions ,  N°.  214.  p.  133.  fully  refute  that 
Aflertion ;  by  (hewing  that  Mr.  James  Gregorys 
Book  was  Publiftied  at  Padua ,  1668.  and  Dr. 
Barrow's  LeRioncs  Geometr.  1 674*  And  therefore 
tis  more  than  probable,  that  Mr.  Rpberval  had 
feen  thofe  Books,  fince  he  did  not  die  till  OR. 
1675.  and  yet  we  find  not  that  he  makes  any  fuch 
Complaint. 

TRANSCENDENT AL  Quantities,  Mr.  Leib¬ 
nitz,  in  the  AR.  Erud.LipJie ,  to  June,  1686.  hath 
a  Dilfertation,  in  which  he  propofes  to  (hew  the 
Origin  and  Rife  of  fuch  kind  of  Quantities,  vi\. 


Why  fome  Problems  are  neither  Plain,  Solid ,  nor 
Sur-folid ,  nor  of  any  certain  Degree,  but  do  tran- 
lcend  all  Algebraical  Equations.  As  alfo  to  (hew 
how  it  may  be  deinonftrated  without  a  Calculus , 
that  an  Algebraical  Quadratrix  for  the  Circle  or  Hy¬ 
perbola  is  impofiible.  For  if  fuch  a  Quadratrix 
could  be  found,  it  would  follow,  that  by  the  help 
thereof,  any  Angtc,  Ratio ,  or  Logarithm ,  might  be 
divided  in  the  given  Proportion  of  one  right  Line 
to  another  ;  and  this  by  one  Vniverfal  ConftruRion. 
And  confequently ,  the  Problem  of  the  SeRion  of 
an  Angle,  or  the  Invention  of  any  Number  of  mean 
Proportionals,  would  be  of  a  certain  Degree. 
Whereas  the  different  Numbers  of  Parts  of  an  An¬ 
gle,  or  of  mean  Proportionals,  do  neceflarily  re¬ 
quire  different  Degrees  of  Algebraical  Equations. 
And  therefore  the  Problem,  underftood  in  general 
of  any  Number  of  Parts  of  an  Angle,  or  mean 
Proportionals,  isofan  Indefinite  Degree ,  and  Tran - 
feends  all  Algebraical  Equations. 

'  However,  fince  fuch  Problems  as  thefe  may  real¬ 
ly  be  propofed  in  Geometry  (nay,  and  ought  to 
be  reckoned  amongft  the  moft  Principal)  and  be- 
fides  are  Determinate :  Therefore  ’tis  neceflary, 
that  fuch  Lines  fhould  alfo  be  received  into  Geo¬ 
metry,  as  are  alone  fufficient  for  the  ConftruRion 
of  thefe  Problems. 

And  further,  fince  they  may  be  deferibed  exadt- 
ly  by  a  Continual  Motion  (as  is  apparent  in  the  Cy¬ 
cloid,  See.)  they  ought  not  to  be  accounted  Mechani¬ 
cal,  but  Geometrical  Curves  j  efpecially  too  fince  they 
are  of  much  greater  ufe  titan  all  the  Lines  of  the 
common  Geometry  (except  the  right  Line  and  Cir¬ 
cle)  and  have  alfo  fome  very  important  Properties, 
which  are  altogether  capable  of  Geometrical  De- 
monftration. 

D.  Cartes  therefore  was  no  lefs  out  in  excluding 
thefe  from  Geometry,  than  the  Ancients  were,  who 
negledted  the  Loca  Solida  S3  Linear ia,  as  not  Geo¬ 
metrical. 

Now,  becaufe  the  Method  of  difeovering  Indefi¬ 
nite  Quadratures,  or  their  Imgojfbilities ,  is  with  me 
but  a  particular  Cafe  (and  indeed  an  entire  one$ 
of  a  much  Sublimer  Problem,  which  I  call  the  In - 
verfe  Method  of  Tangents ;  in  which  the  greateft 
part  of  the  whole  Tranfcendental  Geometry  is  con¬ 
tained  ;  and  which,  if  it  could  be  always  Alge¬ 
braically  Solved,  all  that  is  wilhed  for  would  be 
done ;  fince  alfo  I  find  nothing  Satisfactory  as 
yet,  extant  about  it :  I  will  now  (hew  you  how 
this  may  be  done,  as  well  as  the  Indefinite  Quadra¬ 
ture  it  [elf. 

Whereas  then  Algebrifts  ufed  before  to  affirm® 
fome  general  Letters,  or  Numbers  for  the  Quanti¬ 
ties  fought ;  I  (in  thefe  Tranfcendental  Problems) 
aftiime  General  or  Indefinite  Equations  for  the  Lines 
fought.  Ex.  gr.  putting  .v  and  y  for  the  Abfciffa 
and  Ordinate,  the  Equation  I  ufe  for  a  Line  fought 
is,  a  +  bx  -j-  cy  -j-exy  fi-fxx  & C. 

By  the  help  of  which  Indefinite  Equation  (which 
in  reality  is  Finite  ;  for  it  may  always  be  deter¬ 
mined,  how  far  foever  ’tis  necelfary  to  raifeit)  I  en¬ 
quire  the  Tangent,  and  that  which  refults  com¬ 
paring  with  the  given  Property  of  Tangents,  I 
find  the  Value  of  the  affumed  Letters,  a,b,  c,  &c< 
And  thus  I  define  the  Equation  of  the  Line 
fought. 

In  which  Equation  fometimes  there  are  fome 
things  which  remain  Arbitrary ,  and  in  that  Cafe 
Innumerable  Lines  may  be  found  that  will  fatufie 
the  Problem. 
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And  this  was  the  Reafon,  that  a  great  rfianyob- 
ferving  the  Refult,  believed  the  Problem  not  to 
be  fufjiCftntly  determined ,  nor  indeed  poffitdr.  The 
fame  things  are  alfo  done  by  Series  \  but  with  re- 
ipedt  to  the  Abridgment  of  the  Calculus,  I  have  fe- 
veral  helps,  of  which,  more  in  fome  other 
Place. 

Now,  laftly,  if  the  Cmparifon,  above-mentioned, 
doth  not  proceed  ,  I  pronounce  the  Line  fought, 
not  to  be  an  Algebraical ,  but  a  T ranfcendental 
one. 

This  fuppofed,  the  next  Work  is  to  find  the 
Species  of  the  Tranfcendency  ;  for  fome  Tranfcenden - 
ials  depend  on  the  general  Divifion  or  Sedtion  of 
a  IQttio,  or  upon  the  Logarithms;  others  upon  the 
Arks  of  a  Circle,  and  others  on  more  Indefinite  and 
Compounded  Enquiries. 

Here  therefore,  befides  the  Symbols  at  and  y,  1 
aflume  a  third,  as  v,  which  denotes  the  Transcen¬ 
dental  Quantity.  And  then  of  thefe  three,  I 
form  a  General  Equation  for  the  Line  fought  ; 
from  which  Tfrnd  the  Tangent  ( according  to  my 
Method  which  proceeds  even  in  Tranfcendental 
Quantities.)  Then  what  I  find,  I  compare  with 
the  given  Properties  of  the  Tangents,  and  fo  dis¬ 
cover,  not  only  the  Values  of  a,  b,  c,  8cc.  but  alfo 
the  particular  Natureofthe  Tranfcendental  Quan¬ 
tity. 

And  tho’  it  may  fometimes  happen,  that  the  fc- 
veral  Hr anfeen dents  are  fo  to  be  made  ufe  of,  and 
thofe  of  different  Natures  too  one  from  another  ; 
alfo  tho’  there  be  Tranfcen dents  of  Tranfccndcnts , 

and  a  Progreflion  of  thefe  in  Infinitum,  yet  we, 
may  be  iatisfied  with  the  moft  eafie  and  ufeful 
one  ;  and  for  the  moft  part  may  have  recourfe  to 
fome  peculiar  Artifices  for  fhort’ning  the  Calculus , 
and  reducing  the  Problem,  to  as  fimple  Terms  as 
may  be. 

Now  this  Method,  applied  to  the  Bufinefs  of 
Quadratures,  or  to  the  Invention  of  Quadratrices , 
(in  which  the  Property  of  the  Tangent  is  always 
given.)  ’Tis  manifeft,  not  only  how  it  may  be 
difeovered,  whether  the  Indefinite  Quadrature  be 
Algebraically  impoflible,  but  alfo  how  (when  this 
Impolfibility  is  difeovered  a  Tranfcendental  Quadra- 
trix  may  be  found,  which  is  a  thing  which  has 
not  yet  been  fhewn.  So  that  it  feems,I  may  with¬ 
out  Vanity  affert,  that  Geometry  is  by  this  Me¬ 
thod  carried  infinitely  beyond  the  Bounds  ;  to 
which  Viet  a  and  Des  Cartes  brought  it :  Since  by 
this  means  a  certain  and  general  Analyfis  is  efta- 
bliihcd,  which  extends  to  all  thefe  Problems  which 
are  of  no  certain  Degree,  and  confequently 
are  not  comprehended  within  Algebraical  Equa¬ 
tions. 

Again,  in  order  to  manage  Tranfcendental 
Problems  (wherever  the  Bufinefs  of  Tangents  or 
Quadratures  occurs)  by  a  Calculus ,  there  is  hard¬ 
ly  any  that  can  be  imagin’d  fhorter,  more  Advan¬ 
tageous  or  Univerfal,  than  my  Differential  Calcu¬ 
lus ,  or  Analyfis  of  Indivifibles  and  Infinites  (a  very 
fmall  Specimen  of  which  is  contained  in  my  Me¬ 
thod  of  Tangents ,  formerly  Publifhed.)  From  this 
Calculus  may  be  derived  all  thofe  Theorems  and 
Problems  that  have  been  fo  much  admired;  and 
this  with  fo  much  eafe  too,  that  there  is  now  no 
more  need  of  their  being  learn’d  and  kept  in  I, 
Memory,  than  for  a  Man  rhat  underftands  Alge¬ 
bra  to  learn  a  great  many  ot  the  Propofitions  of  the 
common  Geometry.  , 


Thus,  for  Example,  in  that  Theorem  of 
Dr.  Barrows,  That  the  Sum  of  the  Intervals  between 
the  Ordinates  and  Perpendiculars  to  the  Curve ,  taken 
in,  ahd  applied  totlie  Axis ,  is  equal  to  the  Semi¬ 
quadrate  of  the  lafi  Ordinate. 

Let  the  Ordinate  be  x ,  the  Abfciffa  y ,  the  In¬ 
terval  between  the  Ordinate  and  Perpendicular  p  ; 
it  appears  prefently  by  my  Method,  that^d^  — 
xdx ,  which  Differential  Equation  turned  into  a 
Summatory  one,  makes  S  p  dy^zSxd  x.  But  from 
what  I  have  fhewn  in  the  Method  of  Tangents, 
d\- xx  =zx d therefore  contrarily  \xxt —  Sdxx, 
(for  as  in  the  vulgar  Calculus,  Powers  and  Roots 
are  reciprocal ;  fo  in  this,  Sums  and  Differences, 
vig_.  S  and  d  are  Reciprocal. )  It  follows  therefore 
that Spdy~{xx.  Q.  E;  D. 

In  the  Notation  I  had  rather  make  ufe  of  dx , 
and  fuch  like  Symbols,  to  denote  the  Differential 
Quantities,  than  other  Letters  ;  becaufe  that  Ex- 
preflion  dx,  is  a  certain  Modification  of  x :  And 
foby  this  means  it  comes  to  pafs,  that  the  Letter 
x  alone  (when  ’tis  necelfary)  together  with  its  Pow¬ 
ers  and  Differentials,  enters  the  Calculus,  and  the 
Tranfcendental  Relations  between  x  and  any  o- 
ther  are  expreffed. 

By  the  fame  Method  we  may  alfo  explain  the 
Nature  of  Tranfcendental  Lines  by  an  Equation, 
ex.gr.  Let  a  be  the  Ark  of  a  Circle,  and  a- the 

Sdx 

Verfed  Sine.  Then  will  a  =  ■ - ; — ,  and 

y'  2  x— '  xx 

if  the  Ordinate  of  the  Cycloid  be  7,  then  will 
y~  \/i  x — xx  f-  which  Equati- 

l/ZX — XX 

on  perfectly  expreffes  the  Relation  between  the 
Ordinate  y,  and  the  Abfciffa  xy  and  from  it  all  the 
Properties  of  the  Cycloid  may  be  demonftra- 
ted. 

And  thus  is  the  Analytical  Calculus ,  extended  to 
thofe  Lines  which  haVe  hitherto  been  excluded, 
for  no  other  Caufe,  but  that  they  were  thought  in¬ 
capable  of  it. 

Alfo  Dr.  Wallis  his  Interpolations,  and  innume¬ 
rable  other  things  are  derived  from  hence. 

As  to  what  remains,  that  I  may  not  feem  to- 
aferibe  too  much  to  my  felf,  or  to  detract  too 
much  from  others  ;  I  will  briefly  lhew,  what 
feems  to  me  to  be  due  to  the  Chief  Mathematici¬ 
ans  of  our  Age,  with  refpedt  to  this  kind  of  Geo¬ 
metry. 

Firft  of  all,  Galilaus  and  Caval/erius  began  to 
explain  the  moft  involved  Methods  of  Canon  and 
Archimedes.  But  Cava/ lerius’s  Geometry  of  Indivifi¬ 
bles,  was  no  more  than  the  Infancy  of  the  Science  : 
Greater  Improvements  were  made  yet  by  thofe 
three  famous  Perfons,  Mr.  Fermat  in  his  Method 
de  Maximis  &  Minimis ,  Des  Cartes,  by  fhewing 
how  to  exprefs  the  Lines  of  Vulgar  Geometry 
(for  he  excluded  the  Tranfcendental  ones)  by  Equa¬ 
tions;  and  Gregory  Sr.  Vincent ,by  feveral  noble  Dif* 
coveries  :  To  which  I  add  Guldinus  his  admirable 
Rule,  about  the  Centre  of  Gravity.  But  all  thefe 
ftop’d  within  certain  (comparatively)  narrow 
Bounds,  which  the  famous  Geometers,  Mr.  Hu¬ 
ge  ns,  and  Dr.  Wallis  went  beyond,  opening  new 
ways.  For  ’tis  probable  enough,  that  Hugens  s 
Inventions  gave  rife  to  that  of  Hcwaet  ;  as  thofe 
of  Wallis  might  to  thofe  of  Neil  and  Wren,  who 
were  the  firft  that  rectified  Curve  Lines,  and  this 
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without, any  Detraction  from,  the  juft  Praife  of 
thefe  noble  Difcoverers.  Thefe  were  followed  by 
Mr.  James  Gregory,  and  Dr.  if.  Barrow,  who  ( 
wonderfully  encreafed  the  Science  wirh  admirable  j 
Theorems  of  this  kind.  In  the  mean  time  Mr.  Ni-  j 
cholas  Mercator,  a  Hclfdtiav ,  and  moft  excellent 
Mathematician,  was  the  firft  that  I  know  of,  who 
exhibited  any  Quadrature  by  an  Infinite  Series; 
Which  Invention  that  profound  Geometer,  Sir  If 
Newton,  did  not  only  reach  by  himfclf,  but  alio 
compleatby  an  univerfal  way  ;  and  would  he  make 
publick  the  Thoughts  he  has  yet  further  on  this 
Subje£t,  he  would  certainly  open  new  ways  to  us, 
to  the  great  Encreafe,  and  yet  Abridgment  of  the 
Science.  Asformyfelf,  it  happened  when  I  was 
yet  but  a  Tyro  in  thefe  Studies,  that  the  fight  of  a 
certain  Demonftration  concerning  the  Magnitu  le 
of  a  Spherical  Surface,  fuddenly  gave  me  fome 
Light ;  for  Ifaw  in  general,  that  the  Figure  made, 
by  applying  the  Perpendicular  to  the  Curve,  as 
Ordinates  to  the  Axis  which  Perpendiculars  in  the 
Circle  are  the  Radii  )  was  proportional  to  the 
Surface  of  the  Solid  generated  by  the  Rotation  of 
the  Figure  about  the  Axis.  With  which  firft  The'- 
orem  being  wonderfully  delighted,  and  not  know¬ 
ing  that  the  fame  was  known  to  any  one  elfe,  I 
prefently  invented  a  Triangle,  which  in  every 
Curve  I  called  the  Charafteriftick  Triangle,  the 
Sides  of  which  fhould  be  indivifiblc  (or  (peaking 
more  properly)  infinitely  fmall  or  differential  Quan- 
tities  -  from  whence  T  prefently,  and  with  eafe  de¬ 
rived  a  vaft  Copia  of  Theorems,  part  of  which  I 
found  afterwards  in  Barrow ,  and  the  Gregones. 
And  as  yet  I  made  no  ufe  of  an  Algebraical  Calculus , 
which  when  I  did  apply,  I  foon  after  found  my  A- 
rithmetical  Quadrature  and  feveral  other  things. 
But  I  know  not  how  an  Algebraick  Calculus  did 
nonfatisfie  me  in  this  Bufinefs,  and  I  was  forced  to 
do  a  great  many  things  (that  I  had  a  mind  to  in 
the  Analytick  way)  by  Jong  Ambages  of  Figures, 
till  at  laft  I  found  out  the  true  Supplement  of  Algebra 
for  Tranfcendental  Quantities,  viz.  My  Calculus  In-  j 
finitus  parvonim  which  I  alfo  call  the  Differential , 
Summatory ,  or  Tetragons' flick  Calculus  :  And  if  I  am 
not  miftaken,  aptly  enough,  the  Analyfis  of  Indi-  j 
vifibles  and  Infinites.  Which  Method,  once  dif- ; 
covered,  all  thofe  things  which  I  formerly  had  fo  j 
muchadmired  in  this  kind,  feem’d  meer  Play  and 
Sport  to  me.  For  from  hence  I  was  able,  not  only 
to  find  out  admirable  Compendiums ,  but  alfo  to  at¬ 
tain  that  moft  Univerfal  Method  above  explained  : 
By  the  help  of  which,  either  Qitadratrices,  or  any 
other  Lines  fought,  whether  Algebraical  or 
Tranfcendental,  are  determined  as  far  as  is  poffi- 
ble. 

Before  I  conclude,  I  would  yet  add  this  one 
Caution ;  That  in  managing  Differential  Equations , 


filch  as  this  before  mentioned,  a: 
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a  Man  fhould  not  ralhly  negle£t  the  dx  on  this  ac¬ 
count,  that  it  may  be  negle&ed  when  the  x  are 
taken  as  encreafing  Uniformly :  For  by  this 
means  a  great  many  have  gone  wrong,  and  preclu¬ 
ded  the  way  to  themfelves,  in  not  allowing  the 
Differentials,  as  dx,  their  own  Universality  : 
So  that  the  Progrefifion  of  the  x  pight  be  affumed 
at  liberty.  Whereas  from  this  one  thing  alone 
arife  innumerabla  Transfigurations  and  Equipol- 
Iencies  of  Figures. 


T  RANSCRIPT.  An.  34  and  35  H.  8.  c.  14* 
is  the  Copy  of  any'Origina],  written  again,  or 
Exemplified.  As  the  d  ranfeript  of  a  Fine. 

TRANSJRF,  14 On.  2  c.  11.  istheTermgi- 
ven  in  the  Cuftom-houfe  to  a  Warrant  orPafs,  to 
Jer  Goods  be  removed  from  Place  to  Place. 

TRANSMUTATION,  Sir  If.  Newton,  at  the 
end  of  his  Book  of, Optickj,  Edit.Lat.  feems  to 
be  of  Opinion,  That  Craffc,  or  thick  Bodies ,  and 
Light  may  be  mutually  Converted  and  TranJ muted 
into  one  another,*  and  that  all  Bodies  receive 
their  attive  Force  from  the  Particles  of  Light  which 
enter  into  their  Compofition.  For  all  fix  d  Bo¬ 
dies,  when  well  heated,  emit  Light  as  long  as  they 
continue  fo  :  And  on  the  ether  hand.  Light  in¬ 
termingles  itfelf,  and  inheres  in  Bodies  as  often  as 
its  Rays  fall  upon  the  Solid  Particles  of  thofo  Bo¬ 
dies,  as  he  (hews  before.  There  is  no  one  Body, 
(faith  he  1  which  is  lefs  apt  to  fhine  than  Water  : 
But  yet  Water ,  as  Mr.  Boyle  found  by  repeated  Di- 
ftillations,  is  capable  of  being  tranfmuted  into  a 
fix’d  Earth  ;  and  that  Earth  will  be  capable  of 
bearing  Heat  enough  to  be  made  by  that  means  to 
emit  Light,  and  Ihine  as  well  as  other  Bodies.  And 
he  thinks  this  Mutual  Tranftnutation  of  Bodies 
and  Light  into  one  another,  to  be  very  agreeable, 
to  the  Order  of  Nature,  which  feems  to  de¬ 
light  in  l'uch  Tranfmutations. 

Water,  which  is  a  Salt  very  Fluid,  Volatile  and 
Taftelefs,  is  by  Heat  changed  into  Vapour ,  which 
is  a  kind  of  Air ;  and  by  Cold  into  Ice ,  which  is  a 
hard,  tranfparent  fragile  Stone,  eafily  meltable. 
And  this  Stone  is  convertible  into  Water  again  by 
Heat,  as  Vapour  is  by  Cold.  Earth  by  Heat  be¬ 
comes  Fire,  and  by  Cold  is  turned  into  Earth  a- 
gain.  Detife  Bodies,  by  Fermentation  are  rarified 
into  various  Kinds  of  Air  ;  and  that  Air  by  Fermen¬ 
tation  alfo,  ahd  fometirnes  without  it,  reverts  into 
Denfe  Bodies  again.  Quicf-Jilver  fometirnes  puts 
on  the  form  of  a  Fluid  Metal,  fometirnes  of  a  hard 
and  fragile  one  :  Sometimes  it  appears  in  the 
fhape  of  a  Pellucid  and  Fragile  Salt,  which  they 
call  Sublimate,  and  fometirnes  in  that  of  a  Pellucid, 
Volatile,  Taftlefs  white  Earth,  which  is  called*, 
Mercuritts  Dulcis.  Sometimes  it  looks  like  a  Red 
Opake  and  Volatile  Earth ;  and  then  ’tis  called 
Cinnabar.  Sometimes  ’tis  in  the  form  of  a  fied, 
and  fometirnes  of  a  White  Precipitate,  and  fome- 
times  of  a  Fluid  Salt.  By  Diftillation  it  becomes  a 
V apoi/r,  and  by  Agitation  in  Vacuo  it  ihineslike  Fire. 
And  yet  after  all  thefe,  and  many  other  Changes, 
is  capable  of  being  brou  ght  back  again  into  running 
Mercury.  The  Eggs  of  Infedts,  &c.  as  far  as 
Senfe  can  judge,  are  by  little  and  little  evolved, 
explicated  and  encreafed  in  Magnitude,  and  fo 
turned  into  Animals.  Tadpoles  are  turn’d  into 
Frogs ;  little  Worms,  or  Maggots  into  Flies. 

All  Birds,  Beafts,  Fifties,  InfeCts,  Trees  and 
Plants,  with  all  their  fo  very  different  Parts,  grow 
and  encreafe  out  of  Water,  and  Aqueous,  and  Sa¬ 
line  Tin&ures  :  And  on  Putrefaction,  all  of  them 
revert  into  Water,  or  an  Aqueous  Liquor  again. 
Moreover,  Water  expofed  a  while  to  the  open 
^UtS  °n  aTin(fture,  which  (like  the  Tinfture 
of  Barly,  Macerated  without  Boiling)  in  procefs 
of  Time  hath  a  Sediment  and  a  Spirit,  arid  before 

Putrefaction,  yields  Nonriftiment  both  for  Ani¬ 
mals  and  Plants.  Now  among  all  thefe  many  va¬ 
rious  and  wonderful  Tranfmutations,  why  ihould 
not  Nature  turn  Eight  into  Bodies,  and  vice  vers'd  ? 
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The  great  Objetftion  againft  the  pra&ical 
Tranfmuting  of  a  bafer  Metal  into  a  nobler,  feems 
to  be,  that  the  Specifick  Gravities  of  Metals  can¬ 
not  be  altered :  But  in  Dr.  Hoof( s  Life,  before 
his  Opera  Pofi.  I  find  that  Dr .Hool{,  ia  1679,  is 
faid  to  have  made  fome  Experiments  about  the 
mixing  of  Metals  ;  and  particularly,  that  in  a 
mixture  of  Copper  and  Tin,  the  Specifick  Gravity 
of  the  Compofitum  was  really  encreafed  •  for  that 
of  the  Copper  was  8  ;  to  one,  and  that  of  the  Tin 
but  tor,  and  yet  that  of  the  Mixture  was 
8^  to  1. 

TRANSOM,  in  Architect  ure,  is  the  piece  of 
Timber  which  is  framed  a-crofs  in  a  double  light 
Window. 

TRANSPARENT,  the  Opakeft  Bodies  that 
if  their  parts  be  fubtilly  divided  (as  Metals 


are 
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when  dilfolved  in  Acids,  &c.)  become  perfectly 
Tranfparent  j  from  whence,  and  from  fome  other 
Reafons,  Sir  If.  Neman  in  his  Opticks,  concludes, 
that  Water,  Salt,  Glafs,  fome  Stones,  &c.  and* 
fuch  like  Subftances  are  tranfparent,  becaufe  tho’ 
they  may  be  as  full  of  Pores  or  Interftices  between 
their  Parts  as  other  Bodies ;  yet  their  Parts  and 
Interftices  are  too  [mail  to  cauje  Reflexions  in  their 
common  Surfaces .  He  Ihews  alfo  that  the  leaft  parts 
of  all  Natural  Bodies  are  in  fome  meafure  tranfpa¬ 
rent  ;  and  that  their  Opacity  arifes  from  the  mul¬ 
titude  of  Reflexions  caufed  in  their  Internal  Parts. 
’Tis  plain  alfo,  as  he  Ihews,  that  Opake  Subftan¬ 
ces  are  render’d  Tranfparent,  by  filling  their  Pores 
with  any  Subftance  of  equal,  or  almoft equal 
Denfity  with  their  Parts. 

Thus  Paper  dip’d  in  Water  or  Oil,  the  Oculus 
Mundi  Stone  fteep’d  in  the  former  of  thofe  Li¬ 
quors,  Linen-cloth  Oil’d  or  Varnilhed,  and  ma¬ 
ny  other  Subftances  foaked  in  fuch  Liquors  as 
will  intimately  pervade  their  little  Pores,  become 
more  tranfparent  by  that  means  than  they  were 
before. 

And  the  true  reafon  why  all  Opake  Bodies, 
when  reduced  into  very  fmali  Parts,  become’ 
Tranfparent ;  is  becaufe  the  thicknefs  of  the  Parti¬ 
cles  being  much  lefs  than  the  Intervals  of  the  Fits 
ol  eafie  Reflexion  and  Tranfmiflion  of  the  Rays 
of  Light,  the  Body  lofeth  its  Refleaing  Power; 
tor  if  the  Rays,  which  at  their  entring  into  the 
.dy>  are  put  into  Fits  of  eafie  Tranfmiflion,  ar¬ 
rive  at  thefurtheft  Surface  of  the  Body  before  they 

be  out  of  thofe  Fits,  they  muft  be  Tranfmit- 
ted. 

TRANSVERSALIS  Pedis.  Dr  .Douglas^  in  his 
Comparative  Defcription  of  the  Mufcles,  faith 
that  ^ his  is  only  part  of  the  Mufculus  accelerator  V- 
rm*>  an£ng  from  the  Knob  of  the  Ifchium,  for  it 
1ln?,lnrrted  int0  the  Cavum  Ovale ,  or  Bulb  of 
thz  Vrcthra,  but  joyns  in  with  the  Accelerator ,  of 

WhTR  AVpDkcca  %ond  beginning. 

•iKAr  I  n’  m  Fortification,  is  a  Trench 
with  a  mall  Parapet,  and  fometimes  with  two, 
one  on  each  fide  ;  it  ferves  as  a  Cover  from  the  E- 
nemy  when  they  come  on  their  Flank.  Some¬ 
times  ns  covered  over  withPlankson  the  top,  and 
is  alfo  loaded  with  Earth  ;  they  are  of  good  ufe  to 
ftop  an  Enemy  s  Way,  and  to  prevent  being  Enfi¬ 
laded.  It  is  alfo  a  good  Defence  in  a  dry  Ditch, 
when  the  Parapet  .s  made  o„  that  fide  next  the  op- 
pofite  Flank  There  is  alfo  a  T raverfi  in  a  wet 
Ditch,  which  is  made  by  throwing  into  the  Fofs  or 
Ditch  over  againfl  the  Place,  where  the  Miner  is 
to  be  put  to  the  Foot  of  the  Wall,  S^uciflbns 


Joyfts,  and  other  pieces  of  Wood,  with  Fafcines, 
Stones,  Earth,  &c.  in  order  to  fill  up  the  Ditch 
and  to  carry  a  Gallery  over  it.  Alfo  a  Wall  of 
Stone  or  Earth,  built  a-crofs  a  Work  which  is  com¬ 
manded,  m  order  to  cover  the  Men,  is  called  a 
Traver/e. 

MEASURER,  is  an  Officer  of  great  Truft. 
1  ne  1  reafurer  of  England  is  a  Lord  by  his  Office 
and  under  his  Charge  and  Government  is  all  the 
Queens  Money  in  the  Exchequer ,  and  alfo  the 
,  JJ.  8  ,  all  Officers  any  way  employed  in  C01- 
edfing  the  ’Imports,  Taxes,  Tributes,  or  other 
Revenues  belonging  to  the  Crown,  He  hath  alfo 

cr  ^  irtue  bis  Office,  the  Nomination  of  all 
Ulcheators  yearly  throughout  England ;  and  gi- 
'ffbche  Places  of  all  Cuftomers  and  Searchers  in 
all  the  Ports  of  the  Kingdom,  with  diverfe  other 
Matters. 

TREASURER  of  the  Queen  s  I-Joufehold ,  is  an 
Ufhcer  m  the  Court,  who  is  of  the  Privy  Council 
and  in  the  Abfence  of  the  Steward  of  the  Queen’s 
Houfchold,  hath  Power  with  the  Controller  and  See- 
ward  of  the  Marfhalfea,  without  Commiflion,  to 
hear  and  determine  Treafons,  Mifprifions  of 
I  reafon,  Murder,  Homicide,  and  Bloodlhed  com¬ 
mitted  within  the  Queen’s  Palace. 

A, RENTALS,  fee  Tricennalia,  were  thirty 
Mafles  laid  in  fo  many  Days  for  the  Souls  of  Per- 
ons  Deceafed,  and  the  Offerings  which  were 
made  and  the  Priefts  for  this ‘  Service,  were  alfo 
called  Trcnta/s. 

r  were  Trentals ,  or  as  they 

THircxiMATTA  \were  called  in  Englifh  a 
TR  Mind,  becaufe  the 

IKIGINTALIA  ^Service  lafteda  Month,  or 

J  thirty  Days,  in  which  thej 

To  mrvw  .  *  F°  many  Mafles. 

1K1DENT  is  a  Name  given  by  Sir  If.  Nemo* 
to  that  bind  of  P arabola ,  by  which  D' Cartes  con- 
itructed  Equations  of  fix  Dimenfions.  This  Fi- 
gure  hath  four  Infinite  Legs,  of  which  two  are 
Hyperbolical,  tending  contrary  ways,  but  placed 
about  an  Afymptote ;  and  the  other  two  are  Para¬ 
bolical  and  Converging,  and  which  with  the  other 

two,  form  the  Figure  of  the  Trident .  See 
Gurves. 

^ly^A^ERS,  in  Architecture,  are  thofe  pie¬ 
ces  or  Timber  Framed  at  Right  Angles  to  the  Joifts 
againft  the  ways  for  Chimneys,  and  Well-holes 
for  Stairs.  Build .  DiBion. 

TR1NODA  Necejfltas ,  was  a  threefold  necefla- 
ty  Tax  or  Impofition,  to  which  all  I.ands  were 
Subje£l  in  the  Saxons  Time,  i.  e.  towards  the  Re¬ 
pairing  of  Bridges,  the  maintaining  of  Caftles  and 
Garrifons,  and  Expeditions  to  repel  Invading  Ene¬ 
mies. 

TRINODA  Terr*,  was  a  Quantity  of  Land, 
containing  three  Rods  or  Perches. 

TRISTIS,  Trifia  and  Triflris,  wa$  formerly  an 
Immunity,  whereby  a  Man  was  freed  from  his 
Attendance  on  the  Lord  of  a  Foreft ;  and  fhould 
not  be  compelled  to  hold  a  Dog,  follow  the  Chace, 
nor  to  ftand  at  a  Place  appointed ;  which  other- 
wife  he  might  be  under  Pain  of  Amerciaments. 

TRONAGE,  is  a  Toll  or  Cuftom  taken  for 
weighing  of  Wool,  efpecially  in  open  Market  or 
Staple,  b,y  a  common  Beam  ( Trona )  or  legal  Stan¬ 
dard. 

TROY-WEIGHT,  the  Original  of  all  Weights 
here  in  England ,  was  a  Corn  of  Wheat  gathered 
from  the  middle  of  the  Ear,  and  well  dried.  Of 
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thefe,  32  were  to  make  one  Pen  y-  weight,  10  Pe- 
ny-weight  an  Ounce,  and  1 2  Ounces  a  Pound  ; 
but  afterwards  they  came  to  divide  the  Peny- 
weight  into  24  |equal  Parts,  which  have  ever 
fince  been  called  Grains.  See  Taftcs  of  Weight  un¬ 
der  Weights  in  V ol.  I.  Formerly  the  Moneyeis  did, 
and  perhaps  do  hill  fubdivide  the  Grain  thus, 
24  Blanks  make  a  Periot,  20  Periots  a  Droite,  24 
Droites  a  Mite,  and  20  Mites  one  Grain.  See 
Wards  Introduft.  to  Mathem.  p.  32. 

TUBA -Eujlacbiana,  is  the  Canal  of  Communi¬ 
cation  between  the  Mouth,  and  the  Barrel  of  the 
Ear  5  ’tis  fo  called  by  Antonins  Valfalva  from  its  Fi¬ 
gure,  and  its  firft  Difcoverer  Bart  hoi.  Enjiachius. 

TUMBREL,  T umbrellum,  Turbickctum ,  is 
an  Engine  of  Punifhment,  which  ought  to  be  in 
every  Liberty  that  hath  view  of  Frank-Pledge, 
for  the  Corredion  of  Scolds  and  unquiet  Women, 
and  was  what  we  now  call  a  Cue  king- ft  00 1, 

TUNICA  Vaginalis,. is  the  firft  of  the  Proper  In¬ 
teguments  of  the  T eftes ;  tis  formed  by  the  Dila¬ 
tation  of  the  Productions  of  the  External  Mem¬ 
brane  of  the  Peritoneum.  Its  internal  Superficies 
is  fmooth,  its  external  rough  :  It  contains  the  Vafa 
Defer  entia,  and  preparantia  :  It  embraces  loofely 
the  whole  Body  of  the  Tefticle,  adhering  to  one 
end  of  the  Epididymis  j  and  on  the  out-Iide  of  it, 
runs  the  Mufcle  called  Cremajler ,  which  fee. 

TYCHONIAN  Syfiem  ot  Hypothefis,  is  fo  cal¬ 
led  from  having  been  advanced  to  folve  the  Phe¬ 
nomena  of  Aftronomy  by  the  Noble  Tycho  Brahe. 
He  fuppofes  the  Earth  fixt  and  immoveable  in  the 
Centre  of  the  Univerfe,  or  of  the  Sphere  of 
the  Fixed  Stars :  So  that  all  the  Stars  and  Pla¬ 
nets,  are  fuppofed  to  revolve  round  the  Earth,  in 
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the  fpace  of  24  Hours.  T  he  Moon  alfo  he  fup¬ 
pofes  to  move  round  the  Earth,  as  the  Centre  of 
her  Menftrnal  Motion  But  the  five  other  Planets, 
Saturn ,  Jupiter ,  Mars ,  Venus ,  and  Mercury ,  he 
fuppofes  to  revolve  round  the  Sun  in  their  feveral 
Periods  $  as  the  Sun  doth  round,  the  Earth  in. a 
Years  time.  But  this  Hypothefis  is  fo  embarafsd 
and  perplext,  that  it  hath  had  few  Efpoufers.* 
And  inftead  of  it,  Longomontanus  and  fome  few 
others,  have  advanced  another  Hypothefis  that 
may  be  called  Serni-Tychonim ;  in  which  holding 
all  things  according  to  Tycho ,  they  allow  a  Diurnal 
Motion  to  the  Earth,  tho’  they  deny  an  Annual  one. 
But  tho’  this  be  a  good  deal  more  probable*  than 
the  Tycboni an -Syflcm,  yet  it  is  ftill  fo  intricate  and 
confufed,  and  fo  inccnfiftent  with  Obfervation, 
and  the  fimple  Uniform  Laws  of  Nature,  which 
eftabliih  the  Pythagorean  of  Ccpcrnican  Hypothefis  ; 
that  I  fhall  fay  no  more  of  it,  but  that  ’tis  not 
worth  while  fof  any  one  to  enquire  into  it,  nor  to 
invent  Laws  to  folve  it;  fince  all  the  Pbcenornena 
of  the  Heavenly  Bodies,  are  much  better  ac« 
counted  for  in  the  other  Syftem  laft  mentioned. 
See  Greg.  Ajlron.  Bool (.  I.  Seft.  II. 

TYTHES,  are  of  three  Sorts.  (1.)  Predial 
Tythcs ,  which  arife  wholly  or  chiefly  from  the 
Earth  ;  as  of  Corn,  Hay,  Underwood,  Fruits, 
&c.  (  2.)  Mixt  Tythcs  are  fuch  as  arife  from 

Beaft  and  other  Animals  paftured,  or  fed  with  the 
Fruits  of  the  Earth ;  as  Colts,  Calves,  Lambs, 
Wool,  Milk,  Fowls,  Gfc.  (3.)  Perfonal  Tythes, 
which  are  the1  Profits  arifing  from  the  Labour,  Art, 
Trade,  Negotiation,  and  lnduftry  of  Men.  Great 
Tythes ,  are  of  the  Tenths  of  Corn,  Hay,  and 
Wood  only.  All  others  being  called  Small  Tythes, 


V  AC  VAC 


VACUUM,  To  what  hath  been  faid  on  this 
Subjetft,  under  this  Head  in  Vol.  I.  may 
be  added  by  way  of  I lluft ration;  That 
fince  all  Bodies  do  (  by  what  Sir  Ifa.  Newton  aptly 
calls  the  Vis  Inertie )  refill  as  far  as  they  can,  any 
Change  or  Alteration  of  their  pf  efent  State,  whe¬ 
ther  of  Motion  or  Reft  :  And  fince  this  Reiiftance 
is  always  the  fame  in  the  fame  Body,  and  in  dif¬ 
ferent  Bodies  is  ftill  Proportionable  to  the  Quantity 
of  Matter  they  contain.  And  fince  alfo  of  confe- 
quence,  if  two  Bodies  contain  equal  Quantities 
of  Matter,  arid  move  towards  one  another  with 
contrary  Directions,  and  equal  Velocities :  They 
will  neceflarily  both  ftop  at  the  point  of  Con- 
courfe.  And  Converfely,  fince  ’tis  certain  alfo  that 
two  Bodies  moving  thus,'  with  contrary  Dire&ionS 
and  equal  Celerities,  if  at  the  Point  of  Concourfe 
they  do  both  reft,  muft  be  equally  heavy  :  It 
plainly  follows  that  two  Bodies,  containing  each 
an  equal  Quantity  of  Matter,  muft  be  equally 
heavy  ;  wherefore,  were  there  no  fuch  thing  as 
Porofity  or  Vacuity,  two  Spheres  of  equal  Dia¬ 
meters,  muft  contain  equal  Quantities  of  Mat¬ 
ter,  and  be  equally  heavy  ;  that  is,  two  Spheres 


of  different  Matter,  fuppofe  one  of  Wood,  and  the 
other  of  Gold  ;  if  they  had  equal  Diameters, 
muft  have  equal  or  the  fame  Specifick  Gravities: 
But  this  being  direcftly  contrary  to  all  experience, 
there  is  an  unavoidable  neceflity  of  fuppofiing  Va¬ 
cuities  in  the  Sphere  of  Wood,  to  render  it  lighter 
bulk  for  bulk,  than  that  of  Gold. 

The  Planetary  Regions  in  which  the  Heavenly 
Bodies  move,  muft  needs  be  almoft  devoid  of  all 
Body  or  Matter ;  fbr  otherwise  a  Egfiftancc  muft 
accrue  to  the  Planets  Motions,  which  tho’  never 
fo  fmall,  would  in  time  be  fenfible,  and  have  an 
effetft  in  retarding  the  Motion  of  the  Heavenly 
Bodies,  but  no  fuch  thing  hath  ever  yet  been  ob- 
ferved  or  difeovered,  but  the  contrary  is  certain. 
And  befides,  fuch  a  thin  Vapour  as  the  Tail  of  a 
Comet,  can  move  thro’  the  JEther,  as  fome  will 
call  it,  with  incredible  fwiftnefs,  without  being 
diflipared  or  drawn  from  its  natural  Courfe,  which 
is  in  its  felf  a  demonftration  that  there  muft  be  a 
kind  of  Vacuum  in  thofe  Celeftial  Regions.  And 
Dr.  Hook ,  who  was  a  Plenifi  faith,  that  the  vaft 
Expanfum  of  the  World,  muft  be  a  Body  lb  ex¬ 
ceedingly  fluid,  ( that  is,  no  Body  at  all)  as  hardly 
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to  hinder  the  Motion  of  any  Body  thro’  it.  And 
Sir  Ifa.  Nerttfowfliows  p.  313  of  his  Latin  Optickj, 
That  if  the  Planetary  Regions,  were  as  the  P lenifts 
aflerr,  entirely  full  of  Matter,  and  without  any 
interfperfed  V  acuities  at  all ;  let  their  Matter  be 
never  fo  fubtile  and  fluid,  they  would  have  a 
greater  Refiftence  to  any  Bodies  moving  in  them, 
than  Mercury  or  Quick-Silver  hath.  And  in  fuch 
a  Medium  as  That,  even  a  perfeftly  folid  Globe  mujl 
loje  half  its  Motion,  before  it  can  move  thrice  the 
length  of  its  oven  Diameter.  And  Globes  or  Spheres, 
fuch  as  the  Planets  are,  would  beftopt  much  fooner ; 
wherefore ’tis  abfolutely  neceflary  .for  continuing 
the  Motions  of  the  Planets  and  Comets;  that  the 
Places  they  move  in,  be  almoft  entirely  devoid  of 
all  Matter. 

The  feigned  Romantick  Subtile  Matter,  with 
which  the  Cartefians  have  filled  the  Ceieftial  Re¬ 
gions,  and  all  other  parts  of  the  Univerfe?  is  by 
no  means  ufeful  to  explained  the  Phenomena  of 
Nature :  Since  the  Motions  of  the  Planets  and 
Comets,  is  much  better  explained  by  Gravitation 
without  it,  and  the  Caufe  and  Nature  of  Gravity, 
hath  not  }  et  been  explain  by  that  Materia  Sui¬ 
ts  lis,  nor  I  believe  ever  can  be.  And  if  there 
were  any  fuch  thing  as  that  Matter ,  it  would  only 
ferve  to  do  Mifchief,  to  difturb  and  retard  the 
Motions  of  the  Heavenly  Bodies,  and  the  Order 
and  Courfe  of  Nature.  And  if  there  were  any 
fuch  thing  within  the  hidden  Pores  and  Meatps  of 
Bodies,  it  would  ferve  for  no  good*  purpofe  ;  it 
would  only  hinder  and  flop  the  vibrating  Motion 
of  their  Parts ,  in  which  their  Heat  and  all  their 
aft  he  Force  confifts. 

That  Whim  therefore  of  the  Materia  Subtilis , 
muft  be  entirely  banifhed  out  of  our  Philofopbical 
Faith,  and  then  along  with  it  will  fink  all  thofe 
imaginary  Schemes  and  Hypothefes,  for  the  ex¬ 
plaining  the  Nature  of  the  Phenomena  of  Light, 
by  the  means  of  Prejfure  or  the  Motion  of  the 
Medium.  See  Prejfure. 

V  ADI  ARE  Duellum ,  was  formerly  to  wage  a 
Combat  ;  that  is,  when  any  Perfon  challenged 
another  to  decide  a  Controverfy  by  Camp-fight  or 
Duel,  and  threw  down  a  Gauntlet,  or  made  fome 
fuch  like  fign  of  Defiance;  then  if  the  other  took 
it  up,  or  accepted  of  the  Challenge,  he  was  faid 


Vadiare  Duellum  to  give  and  take  a  mutual  Pledge  Me  of  Dogs  to  have  been  lifted  up  by  the  Tide 


of  Fighting. 

VAGINALIS  Tunica  See  Tunica  Vaginalis. 

VALE  of  a  Pump ,  at  Sea,  isthe  Term  for  the 
Trough  by  which  the  Water  runs  from  the  Pump 
along  the  Ship  fides,  to  the  Scupper-holes. 

VAPOURS,  In  order  to  explain  the  Circula¬ 
tion  of  Vapour  Experimentally  ;  Mr.  Edm.  H alley 
(  See  Philof.  Ttanf.  N°.  212.  >  caufed  an  Experi¬ 
ment  of  the  Quantity  of  Water,  arifing  (imply 
from  the  warmth  of'  the  Weather,  without  being 
expofed  to  either  Sun  or  Wind,  to  be  made  in 
Grefham-Ccllege  .*  Which  was  performed  with 


found  that  it  rained  19  Inches  of  Water  in  a  Year 

at  Paris :  Or  thofe  of  Mr.  Townley,  which  by  a 
long  continued  Series  of  Obfervations,  hath  fu£- 
ficiently  proved,  that  in  Lancafhire  at  the  Foot  of 
the  Hills,  there  fells  above  40  -  Inches  of  Witter 
in  a  Year ;  from  whence  it  is  veryobvious,  that 
the  Sun  and  Wind  are  much  more  the  Caufes  of 
Evaporation,  than  any  Internal  Heat  or  Agitation 
of  the  Water. 

The  fame  Obfervations  do  likewise  (hew an  Odd 
Quality  in  the  Vapours  of  Water,  which  is  that  of 
adhering  to  the  Surface  that  exhales  them,  which 
they  cloath  as  it  were  with  a  Fleece  of  vaporous 
Air,  which  once  invefting  it,  the  Vapour  rifes  af¬ 
terwards  in  much  lefs  Quality. '  And  this  was 
fliewn  by  the  fmall  Quantity  of  Water  that  was  loft 
in  24  Hours  Time,  when  the  Air  was  very  ftill 
from  Wind,  in  proportion  to  what  went  away 
when  there  blew  a  ftrong  Gale :  altho’  the  Experi¬ 
ment  was  made  in  a  Place  as  clofe  from  the  Wind 
as  could  be  well  contrived.  For  which  reafon  I 
do  not  at  all  doubt  (  faith  he  )  that  had  the  Ex¬ 
periment  been  made  where  the  Wind  had  come 
freely,  it  would  have  carried  away  at  le aft  three 
times  as  much  more,  without  the  Afliftartceof  the 
Sun,  which  might  perhaps  have  doubled  it:  By 
the  fame  Experiment  it  likewife  appears,  that  the 
Evaporations  in  May ,  June,  July ,  and  Augujl; 
(which  in  each  Month  are  nearly  equal)  are  abo>  t 
three  times  as  much  as  what  evaporated  in  the 
four  Months  of  November ;  December ,  i  January , 
February ,  which  are  likewife  nearly  equal,  March 
and  April  anfwering  nearly  alfo  to  September  and 
Oftober. 

This  Fleece  of  Vapour  in  ftill  Weather,  hanging 
on  the  Surface  of  the  Water,  is  the  occafion  of 
very  ftrange  Appearances,  by  the  Refracftion  of  the 
faid  Vapours  differing  from  that  of  the  common 
Air,  whereby  every  thing  appears  rai fed;  Houfes 
like  Steeples,  Ships  as  on  Land  above  the  Water, 
and  the  Land  raifed  and  lifted  up  as  it  were  from 
the  Sea,  and  many  times  feeming  to  over-hang. 
And  this  may  give  a  tollerable  Account  of  what  I 
have  heard  of  feeing  the  Cattel  at  High-water 
time,  in  the  Me  of  Dogs  from  Greenwich ,  when 
none  are  to  be  (een  at  Low-water  (which  fome 
have  endeavoured  to  explain,  by  fuppofing  the 


coming  under  it.)  But  the  vaporous  Effluvia  of 
Water,  having  a  greater  degree  of  Refradtion 
than  the  common  Air,  may  fuffice  to  bring  thofe 
Beams  down  to  the  Eye,  with  which  when  the 
Water  is  refined,  and  the  Vapours  fubfided  with  it, 
pafs  above,  and  confequently  the  Obje&s  feen  at 
the  one  Time,  may  be  conceived  to  difappear  at 
the  other. 

Sir  Ifa.  Newton  in  his  Opticks,  Book.  2.p.  60. 
thinks  that  the  Azure  Colour  of  the  Sky,  which 
he  takes  to  be  a  Blue ,  of  what  he  calls  the  fir  ft 
Order .  is  caufed  by  the  Vapours  when  they  firft 


great  Care  and  Accuracy,*  by  the  Operator  to  the  1  begin  to  condenfe  and  coalefce  into  fmall  Parcels ; 
Royal  Society.  And  having  added  up  into  one  'for  then  they  become  firft  of  fuch  abignefs,  whereby 
Sum,  the  Evaporations  of  the  whole  Year,  he  j  fuch  an  Azure  may  be  reflected,  before  they  can 
found  that  from  a  Surface  as  near  as  could  be  mea-  conftitute  Clouds  of  other  Colours.  So  that  this 
fared  of  eight  Inches  Square,  there  did  evaporate  '  Azure  being  the  firft  Colour  which  Vapours  be- 
during  the  Year  16291  Grains  of  Water,  which  i  gin  to  refledfc,  it  ought  to  be  the  Colour  of  the 
is  64  Cubick  Inches ;  and  that  divided  by  eight  fineft  and  moft  tranfparent  Skies^  in  Which  Va- 


Inches,  the  Area  of  the  Waters  Surface,  fhews 
that  the  depth  of  Water  evaporated  in  one  Year 
amounts  10  eight  Inches.  But  this  is  much  too  lit¬ 
tle  to  anl  wer  the  Experiments  of  the  French ,  who 


pours  are  not  arrived  to  that  Groff  tejs  requisite  to 
refle<ft  other  Colours,  as  we  find  it  by  experience. 
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VARIABLE  Quantities,  In  Fluxions,  are  fuch 
as  are  luppofed  to  be  continually  incrcafing  or  de- 
creafing  *  and  fo  do  by  the  motion  of  their  faid  In- 
creafe  or  Decreafe  Generate  Lines,  Areas  or 
Solidities. 

VARIATION,  or  Permutation  of  Quantities, 
is  the  changing  any  number  of  given  Quantities, 
with  refped  to  their  Places.  See  Cimbinaticn. 

VASSAL,  fipnifies  him  that  holds  Land  in  Fee 
of  his  Lord  :  ( Now  he  is  called  ufually  a  Tenant 
in  Fee  )  Whereof  home  owe  Fidelity  and  Service, 
and  fuch  are  VajJalU  Jurati. 

VAVASOR  alias  VALVASOR,  is  one  that  in 


bottom.  Thefe  Fibres,;  by  their  Contraction  and 
continual  Motion,’  help  the  Attrition  and  Dige- 
ftion  of  the  Aliments. 

The  Fourth  Tunicle  is  common  5  it  comes 
from  the  Peritoneum.  , 

The  Stomach  receives  Veins  from  the  Porta9 
vi%.  the  Cajlrica ,  Pylorica ,  and  Vas  Breve ,  and 
Branches  from  the  Gajlrcepiplcis  dextra&  finiflra 9 
which  are  accompanied  with  Branches  of  the  Ar- 
teria  Cceliaca,  all  which  lie  immediately  under  the 
fourth  Coat  of  the  Stomach. 

The  Eighth  Pair  of  Nerves,  or  P arVagum] 
gives  two  ccnfidcrable  Branches  to  the  Stomach, 


Dignities  is  next  to  a  Earon,  vid.  BraBon  Lib.  1.  which  defeending  by  the  fides  of  the  Gullet,  di¬ 
vide  each  into  two  Branches,  the  External  and 
Internal.  The  two  External  Branches  unite  in 
one,  and  the  Internal  do  fo  likewife  ;  both  which 
piercing  the  Midriff,  form,  by  a  great  number  of 
fmall  twigs,  upon  the  upper  Orifice  of  the  Sto¬ 
mach,  a  Plexus  ;  and  then  the  Internal  Branch 
fpreads  it  felf  down  to  the  bottom  of  the  Sto¬ 
mach  :  and  the  External  Branch  fpreads  it  felf  up¬ 
on  the  infide,  about  the  upper  Orifice  of  the  Sto¬ 
mach.  This  great  number  of  Nerves,  which  is 
about  the  upper  Orifice,  renders  it  very  fenhble, 
and  from  them  alfo  proceeds  the  great  Sympathy  be¬ 
twixt  the  Stomach,  Head  and  Heart;  upon  which 
account .  Van  Helmont  thought,  that  the  Soul  had 
its  feat  in  the  upper  Orifice  of  the  Stomach. 


c.  8.  and  Camden  p.  188.  and  Spelmans  Glrjfary. 

VECTIS,  when  the  Weight  lies  be)  end  the 
Fulcrum  or  Hypomccblicn  with  regard  to  the  Fewer , 
then  the  Veliis  is  called  Hctercdrcrnus  ;  but  when 
the  Weight  lies  between  the  Fulcrum  and  the 
Power,  fo  that  'tis  not  moved  a  contrary  way 
with  the  Power,  as  in  the  former  Cafe  j  but  af- 
cends  or  defeends  as  the  Power  doth;  then ’tis 
called  Vetlis  Homodr  omus, 

VENA  Pneumonica9  is  a  fmall  Vein  which 
creeps  along  upon  the  Bronchia  of  the  Afpera  Arte - 
ria,  or  T rachaa  in  the  Lungs ;  ’tis  deferibed  and 
fo  called  by  Sommichellius. 

VENTRICULUS :  The  Stomach  or  Ventriculm 
is  placed  immediately  under  the  Midriff ;  the 
Liver  covers  part  of  its  right  fide,  and  the  I 


The  Plexus  Nervcfus  of  the  Hypochondria  and 
Spleen  touches  it  on  its  left,  and  the  Colon  at  its  I  Mefenterium  give  feveral  Branches  to  the  bottom 
bottom,  to  which  alfo  the  Cawl  is  tied.  Its  Figure  I  of  the  Stomach,  therefore  in  Hyfterick  and  Hy- 


is  like  that  of  a  Scotch  Bag-pipe,  being  long,  large, 
wide,  and  pretty  round  at  the  Bottom,  but  fhorter 
and  lefs  Convex  on  its  upper  Part  where  its  two 
Orifices  are.  The  left  Orifice  is  called  Cardia , 
to  it  the  Oejophagus  is  joined,  and  by  it  the  Aliments 
enter  the  Stomach,  where  being  digefted,  they 
afeend  obliquely  to  the  Pylorus  or  right  Orifice, 
which  is  linked  to  the  firft  of  the  Inteftines.  At 
this  Orifice  the  Tunicks  of  the  Stomach  are  much 
thicker,  than  they  2  re  any  where  elfe,  and  the  in- 
moft  hath  a  thick  and  ftrong  Duplicature  in  form 
of  a  Ring,  which  ferves  as  a  Valve  to  the  Pylorus , 
when  it  contrads  and  (huts. 

The  Stomach  is  made  of  four  Membranes  or 
Coats.  The  firft  and  inmoftis  made  of  lhort  Fi¬ 
bres,  which  ftand  perpendicularly  upon  the  Fi¬ 
bres  of  ,  the  next  Coat  ;  they  are  to  be  feen 
plainly  towards  the  Pylorus.  When  the  Stomach 
is  diftended  with  Meat,  tHefe  Fibres  become  thick 
and  fhort.  Whilft  they  endeavour  to  reftore  them- 
felves  by ,  their  natural  Elafticity,  they  contrad  the 
Cavity  df  the  Stomach,  for  the  Attrition  and  Ex- 
pulfion  of  the  Aliments.  This  Coat  is  much 
larger,  than  the  reft,  being  it  is  full  of  Plaits  and 
Wrinkles,  and  chiefly  about  the  Pylorus :  Thefe 
Plaits,  retard  the  Chyle,  that  it  runs  not  out  of 
the  Stomach  before  it  be  fufficiently  digefted.  In 
this  Coat  there  are  alfo  a  great  number  of  fmall 
Glands,  which  feparate  a  Liquor  which  befmears 
all  the  Cavity  of  the  Stomach ,  therefore  this 
Coat  is  called  Tunica  Glandulofa. 

The  Second  is  much  finer  and  thinner ;  it  is  al¬ 
together  Nervous;  it  is  of  an  Exquifite  Senfe, 
and  is  called  Nvrvbfa. 

The  third  is  Mufcular,  being  made  of  firaight 
and  circular  Fibres ;  the  firaight  run  upon  the 
upper  part  of  the  Stomach,  between  its  fuperiour 
and  inferiour  Orifices ;  and  the  circular  run  ob¬ 
liquely  from  the  upper  Part  of  the  Stomach  to  the 


pochondriack  Pafiions,  the  Stomach  is  alfo  af- 
feded. 

The  Ufe  of  the  Stomach  is  Digeftion,  which 
is  the  Diffolution  or  Separation  of  the  Aliments 
into  fuch  minute  Parts,  as  are  fit  to  enter  our 
Ladeal  Veflels,  and  circulate  with  the  mafs  of 
Blood :  Or  it  is  the  fimple  breaking  of  the  Cohx- 
fion  of  all  the  little  Molecule,  which  compofe  the 
Subftances  we  feed  upon.  Now  the  principal 
Agents  employed  in  this  Adion,  are,  firft,  the 
Saliva ,  the  Succus  of  the  Glands  in  the  Stomach; 
and  the  Liquors  we  drink,  whofe  chief  property 
is  to  foften  the  Aliments,  as  they  are  Fluids,  which 
eafily  enter  the  Pores  of  moft  Bodies,  and  (wel¬ 
ling  them,  break  their  moft  intimate  Cohaefions. 
When  the  Aliments  are  thus  prepared,  their  Parts 
are  foon  feparated  from  one  another,  and  diffolv- 
ed  into  a  Fluid,  with  the  Liquors  in  the  Stomach, 
by  the  continual  Motion  of  its  Sides,  whofe 
Power  in  this  Adion,  is,  by  that  great  Improver 
of  the  true  Theory  of  Phyfic 4,  the  learned  Pit- 
caime ,  demonftrated,  to  be  equal  to  the  prefifure 
of  12951  Pound  weight :  To  which  if  we  add 
the  force  of  the  Diaptijfiigma  and  Mufcles  of  the 
Abdomen ,  which  likewife  conduce  to  Digeftion1 
the  Sum  will  amount  to  261086  Pound  weight! 
Thefe  two  Adions  we  fee  more  clearly  in  Birds, 
becaufe  they  are  performed  in  two  Stomachs.  In 
the  firft,  the  Corn  is  only  fwell’d  and  fofren’d  by 
the  Liquor  of  its  Glands,  but  broken  and  diffolvcd 
in  the  Second,  which  is  compos'd  of  very  ftrong 
Mufcles,  becaufe  thofe  of  the  Abdomen  and  Dia- 
phragma  are  weak,  neither  do  they  ad  upon  the 
Stomach,  as  in  Men.  Kjil  s  Anatomy. 

VERDITER,  is  made  thus ;  into  an  Hundred 
Pound  Weight  of  Whiting  put  into  a  Tub,  the 
Refiners  pour  their  Copper  Heater,  (See  Bpfining) 
andftir  them  together  every  Day  for  Tome  Hours 
together,  till  the  Water  grows  pale  :  Then  they* 
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pour  that  away  and  fet  it  by  for  further  ufe, 
and  pour  on  more  of  the  green  ‘Water,  andioxon- 
tinue  till  the  Verditer  be  made  ;  which  being 
taken  out,  is  laid  on  large  pieces  of  ir)  l“e 
Sun,  till  it  be  dry  for  the  Market.  The  Water 
mentioned  to  be  drawn  or  pour’d  off  from  the  Ver¬ 
diter,  (which  remains  at  the  Bottom  of  the  l  ub,J 
is  put  into  a  Copper  and  boil  d,  till  it  come  to  the 
thicknefs  of  Water- Gruel :  now  confining^  princi¬ 
pally  of  Salt-Peter  reduced,  moft  of  the  Spirit  of 
Vitriol  being  gone  with  the  Copper  into  the  Verdi¬ 
ter,  and  a  Dilh  full  of  this  being  put  into  the  other 
Materials  for  Aqua-Fortif ,  is  re-diftilled,  and  makes 
what  they  call  a  Double  Water ,  which  is  near 
twice  as  good,  as  that  made  without  it.  Phil. 
Tranf  N  .  1 42. 

VERSED-SINE,  what  it  is,  fee  in  Vol.  1.  un¬ 
der  Trigonometry  and  Scale,  as  well  as  under  Verfed- 
Sine. 

From  the  Vidius  or  Sine  of  any  Ark,  t0  ™e 
Verfed-Sine. 

If  the  Ark  be  lefs  than  po°.  the  Co-line  taken 
out  of  the  Radius,  leaves  the  Verfed-Sine  :  But 
if  the  Ark  be  greater  than  a  Quadrant,  the  Ra¬ 
dius  added  to  the  Co-line,  make  the  Verfed-Sine. 
By  the  Sector,  the  Didance  from  90  to  80  on  the 
Line  of  lines  taken  laterally,  is  the  Verfed-Sine 
of  io\  The  Diftance  between  9©  and  70,  the 
Verfed-Sine  of  20 °.  &c.  But  if  the  right  Sine 
were  500.  and  you  would  have  the  Verfed-Sine  of 
50°.  make  a  Parallel  entrance  of  the  Sine,  given 
between  50  and  50  in  the  Lines  of  Sines;  and  by 
that  means,  the  Diftance  between  90  and  90, 
will  give  the  Length  of  the  Radius:  Then  out  of 
that  Radius  take  parallelly  found  the  Sine  of  40“. 
( the  Co-fine  of  300 . )  the  Remainder  will  be  the 
Verfed-Sine  500. 

In  Sir  Jonas  Moors  New  Syfteme  of  Math. 
Vol.  II.  In  the  New  Book  of  Cogarithms , 
( and  in  fome  other  Books )  you  have  Tables  of 
Verfcd-Sines  both  Natural  and  Artificial,  whole 
ufes  are  very  many  ;  and  efpecially  in  folving 
fome  of  the  mojl  ufeful  Cafes  of  Spherick  Triangles  : 
As  in  calculating  the  DifiaiKes  of  Places  on  the  Earths 
Surface ,  according  to  the  Arch  of  a  great  Circle ,  by 
having  their  Longitudes  and  Latitudes. 

The  Diftances  of  two  Stars ,  by  having  their  right 
Afcenfions  and  Declinations,  or  their  Longitudes 
and  Latitudes ;  by  which  means,  the  Altitudes  of 
two  Stars  not  on  the  Meridian,  or  of  the  Sun, 
with  the  difference  of  Time  or  Azimuth  being  ob- 
ferved  ;  the  Latitudes  of  Places  may  be  found. 


As  in  the  SpherickTriangle  B  P  L,let  the  Legs  B  P, 
and  PL  be  given,  and  the  contained  Angle  BP L. 
To  find  the  fide  B  L. 

:  I  fay,  as  the  Cube  of  Radius,  to  the  Redangle 
of  the  ’Sines  of  .  the  Legs So  is  the  Square  of 1 


half  the  Sine  of  the  contained  Angle,  to  *  Diffe¬ 
rence  of  the  Verfed-Sines  of  the  third  Side,  and  of 
the  Ark  of  Difference  between  the  two  containing 
{ides. 

Therefore  in  Practice,  double  the  Logarithmick 
Sine  of  half  the  Angle  given,  and  to  it  add  the 
Log.  Sines  of  the  Legs;  and  from  the  left  Hand 
of  the  Sum,  ftrike  out  3  for  the  Cube  of  the 
Radius,  there  will  remain  the  Logarithm  of  half 
the  Difference  of  thofe  two  Verfed-Sines. 

Which  half  Difference  doubled,  and  added  to 
the  Verfed-Sine  of  the  Difference  of  the  Legs, 
gives  the  Verfed-Sine  of  the  fide  fought. 

Example. 

The  Log.  Sine  of  4c0. - 9.  8080675 

The  Log.  Sine  of  77°. - 9.9887239 

The  Log.  Sine  of  26°. } — 19.  2914116 

15  when  doubled  f  - - - 

The  natural  Sine  againft  39*  0882030  is  1227355 


Whofe  double  is  2454710 

The  natural  Verfed-Sine  of  37°.thej  . 
difference  of  the  Legs,  is - — }  2  13645 

Their  Sum  is  . . .  — -  - 44^355 


Which  is  the  Verfed-Sine  of  570.  53'.  the 
Side  required  or  fought. 

VERTICAL-PLANE  in  Conicks,  is  a  Plane 
palling  thro’  the  Vertex  of  the  Cone,  and  Paral¬ 
lel  to  any  Conick  Section. 

VERTICAL-LINE  in  Conicks ,  is  a  right  Line 
drawn  on  the  Vertical-Plane,  and  palling  thro 
the  Vertex  of  the  Cone. 

VERTIC  AL-Line  in  Diallmg,  is  a  Line  on  any 
Plane  perpendicular  to  the  Horizon ;  this  is  beft 
found  and  drawn  on  an  ereft  or  reclining  Plane  i 
by  holding  up  a  String  and  heavy  Plummet  fteadi- 
ly,  and  then  marking  two  Points  of  the  Shadow 
of  the  Thread  on  the  Plane,  a  good  Diftance 
from  one  another,  and  then  drawing  a  Line  thro’ 
thole  Marks. 

VIBRATING-MOTION,  is  a  very  quick  and 
fhort  Motion  of  the  folid  Parts  of  Bodies,  caufed 
by  the.Pulfeor  Stroke  of  fome  Body  upon  them. 
Thus  the  Rays  of  Light  or  Fire  ftriking  upon  the 
fmall  Particles  of  Bodies,  do  excite  in  them  fuch 
Vibrations,  and  caufe  them  to  grow  hot  and  fhine. 
For  all  fixt  folid  Bodies  when  heated  to  a  due  De¬ 
gree,  will  emit  Light  and  Shine;  and  Bodies  which 
abound  with  Earthy  Particles,  (as  the  Chymifts 
fpeak)  and  efpecially  Sulphureous  ones,  do  emit 
light ;  which  way  foever  their  Parts  come  to  be 
agitated  into  thefe  vibrating  Motions,  whether  by 
Heat,  by  rubbing,  by  frifing,  or  by  Putrefaction, 
or  fome  animal  or  vital  Motion ;  thus  the  Sea 
Water  fhines  or  burns  as  they  call  it  in  a  Storm  r 
Quickfilver  emits  a  Light  when  fheok  in  Vacuo : 
An  Horfes  Neck  or  Cats  Back  when  rub’d  with 
ones  Hand  in  the  dark  ;  Wood,  Flefli,  and  Fifh 
when  *tis  rotten  and  putrified :  So  fhine  Vapours 

arifing  from  putrid  Waters,  asth t  lgnesFatw,  &c. 

Thus  kindles  wet  Hay,  €fr.  Thus  Diamonds  rub  d 
in  the  Dark,  emit  a  Light,  like  the  Phoflhorus 
and  thus  Iron  will  grow  hot,  and  burn  with  quick 
and  forcible  Hammering  on  an  Anvil. 

Of 


V  [  s 
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Of  the  Vibrating  Motion  of  the  Parts  of  folid 
Bodies,  a  good  Inttance  alfo  you  have  in  Bells,  or 
the  Brims  of  Drinking-Glaffes  half  full  of  Liquor, 
and  then  rub’d  ftrongly  with  ones  Finger  a  little 
wetted. 

Dr.  Hool^  faith,  he  hath  obferved  the  Dire&ion 
of  this  Vibrating  Motion,  to  be  from  the  Centre 
Outwards,  vice  Ver/a. 

VICAR,  the  Prieft  of  every  Pariffi  is  called 
Hettor,  unlefs  the  Predial  Tythes  be  impropriated  ; 
and  then  he  is  called  Vicar ,  quafi  vicem  fungens 
I{ ettoris .  The  Vicar  is  called  perpetual,  becaufe 
every  Vicarage  hath  a  conftant  Succeffion  (like  a 
Corporation)  and  never  dies. 

VICE-CHAMBERLAIN,  is  a  great  Officer 
in  the  Queens  Court,  next  under  the  Lord  Cham¬ 
berlain,  and  in  his  Ablence  hath  the  Controul 
and  Command  of  all  Officers  whatfoever,  ap¬ 
pertaining  to  that  part  of  her  Majefties  Houlhold, 
which  is  called  the  Chamber  or  above  Stairs. 

VLE  prim*,  fo  the  Phyficians  call  the  Sto¬ 
mach  and  Guts,  accounting  the  whole  length  of 
the  Canal  which  reaches  from  the  Mouth  to  the 
Sphintter  ani.  .  - 

VIGIL,  tho’  the  Civil  Day  begins  from  Mid¬ 
night,  yet  the  Ecclefiaftical  or  Scriptural  Day  be¬ 
gins  at  fix  in  the  Evening,  and  holds  till  fix  in 
the  Evening  of  the  enfuing  Day.  Hence  the  Col¬ 
lett  for  every  Sunday  and  Holiday  (by  Order  of 
our  Church )  is  to  be  read  at  the  preceding  Ev  ening 
Service,  or  at  the  Vefpers  or  Evenfong  at  fix  a 
Clock  the  Day  before;  from  which  Time  the 
Religious  Day  was  fuppofed  to  begin,  and  this 
firft  part  of  the  Holiday  from  fix  a  Clock  of  the 
Day  before,*  was  by  the  Primitive  Chriftians  fpent 
in  Hymns  and  other  Devotions;  and  thefe  being 
often  continued  till  late  in  the  Night,  were  thence 
called  Vigils .  Tho’  by  Degrees  thefe  Vigils  be¬ 
came  'fo  enlarged,  ,that  at  laft  all  the  Day  pre¬ 
ceding  the  Holiday,  came  to  be  called  by  this 
Name  as  it  is  now. 

ViLLANIS  Regis  fubattis  reducendis ,  was  a 
Writ  that  lay  for  bringing  back  the  Kings  Bond- 
mcn,  that  had  been  carried  away  out  of  his  Man- 
norsto  which  the)!  belonged. 

VINCULUM,  is  a  Term  in  Fluxions,  im¬ 
plying  that  fome  compound  furd  Quantity  is  mul¬ 
tiplied  into  a  Fluxion,  &c.  Thus  in  this  Expref- 
fion  ax  \/  a  x — ,o  a  the  Vinculum  is  the  compound 

Surd  \S  o  x  — a  a.  which  is  into  a  x 

VIRGATE  or  Tard-Land ,  was  originally  no 
more  than  a  certain  extent  or  compafs  of  Ground, 
furrounded  with  fuch  Bounds  and  Limits  ;  and 
therefore  the  quantity  was  uncertain  according  to 
the  difference  of  Places  and  Cuftoms. 

VIRTUE,  is  a  free  ele£live  and  acquired 
Habit  of  the  Mind,  whereby  we  are  conftantly 
inclined  to  do,  and  do  in  Fa£f  aeft  or  not  aeft,  pur- 
fue  or  avoid,  according  to  the  Rules  of  true  Pru¬ 
dence. 

VISCOUNT,  Vicecomes ,  Vicount ,  fignifies  as ' 
much  as  Sheriff ;  betwixt  which  ywo  Words  there 
is  no  other  difference,  but  that  the  one  comes 
from  the  .Normans ,  and  the  other  from  the  Saxons. 
See  Sheriff.  With  us  now,  a  Vifcount  or  Vicount , 
is  a  Perfon  having  the  next  Degree  of  Nobility  be¬ 
low  an  Earl ;  and  tho*  it  be  an  Old  Name  of  Of¬ 
fice,  his  a  new  one  in  Dignity,  being  not  in  ufe 
with  ns  till  the  time  of  Hen .  6.  But  *tis  of 


greater  Antiquity  in  other  Countries.  See  Sclden’s 
Titles  of  lion.  fol.  q6l. 

VISION,  the  Phyfical  Caufe  of  Vifion  feems 
to  be,  That  the  Rays  of  Light  (taking  on  the  Bot¬ 
tom  of  the  Eye,  do  there  excite  certain  Vibra¬ 
tions  in  the  Tunica  Retina  ;  which  Vibrations 
being  propagated  as  far  as  the  Brain,  by  the  folul 
Fibres  of  the  Optick,  Nerves}  do  there  caufe  the 
fenfe  of  Seeing.  For  as  Denjc  Bodies  do  retain 
their  Heat  longed,  and  that  in  proportion  to  their 
Denfity,  they  rerain  it  longer,  as  they  are  more 
Dcnfe  ;  fo  the  Vibrations  of  their  Particles,  are 
of  a  more  durable  Nature,  than  thofe  of  rarer 
Bodies,  and  therefore  can  be  propagated  to  greater 
Diftances  :  Wherefore  the  Solid  and  Denfe  Fibres 
of  the  Nerves,  whofc  Matter  isofan  Homogeneal 
and  Uniform  Nature,  are  very  proper  to  tranfmit 
to  the  Brain  fuch  Morions,  as  are  impreffed  on  the 
External  Organs  of  all  our  Sen fes.  For  that  Mo¬ 
tion  which  can  preferve  it  felf  a  good  while,  in 
one  and  the  fame  Part  of  any  Body,  can  alfo  be 
propagated  a  great  way  from  one  Part  of  it  to 
another ;  Provided  the  Body  be  of  an  Homoge¬ 
neal  Nature,  and  that  the  Motion  be  not  reflect¬ 
ed,  refracted,  interrupted,  or  difturbed  by  any  in¬ 
equality  in  that  Body. 

Rays  of  Light  therefore  of  divers  kinds,  will 
excite  Vibrations  in  the  Retina  of  different  Mag¬ 
nitudes  ;  and  thefe  Vibrations  according  to  fuch 
their  different  Magnitudes,  will  produce  the  Senfa- 
tionsof  different  kinds  of  Colours;  juft  almoft  as 
in  the  Air,  Vibrations  of  different  Magnitudes 
produce  the  Senfation  of  different  Sounds.  V.  gr„ 
(As  you  will  find  under  Colour)  Such  Rays  of 
Light  as  are  moft  Refrangible,  excite  the  moft 
ffiort  Vibrations,  and  caufe  the  Senfation  of  a  deep 
Violet  Colour :  While  fuch  Rays  as  are  leaft 
Refrangible,  do  excite  the  longejl  Vibrations; 
and  caufe  the  Senfation  of  a  deep  Red  Colour. 
And  Rays  of  Light  of  all  intermediate  kinds,  do 
excite  accordingly  intermediate  Vibrations,  and 
fo  caufe  the  Senfations  of  the  other  intermediate 
Colours,  between  the  two  extreams  of  Violet 
and  Red. 

VIS  INERTIiE  Materia ,  This  Vis  Inertia  is  no 
where  more  confpicuous,  than  in  the  the  fudden 
Motion  of  a  Veffel  full  of  Liquor  upon  a  Hori¬ 
zontal  Plane  ;  at  firft  the  Liquor  feems  to  move 
with  a  Direction  contrary  to  that  of  the  Veffel, 
not  that  there  is  any  fuch  Motion  really  imprefs’d 
upon  the  Liquor,  but  that  the  Vis  Inertia  indea- 
vouring  to  continue  it  in  its  State  of  reft,  the  Vef¬ 
fel  cannot  immediately  communicate  its  Motion 
to  the  Liquor  :But  the  Liquor  perfeveres  in  its  State 
of  reft,  whilft  the  Veffel  moves  forward,  and  fo 
feems  to  move  a  contrary  way.  But  when  once  the 
Liquor  has  the  Motion  of  the  Veffel  communi¬ 
cated  to  it,  and  begins  to  move  with  a  Velocity 
equal  to  that  of  the  Veffel  ;  if  the  Veflel  be  fud- 
denly  ftop’d,  the  Liquor  continues  its  Motion,  and 
daffies  over  the  fides  of  the  Veflel. 

The  Refiftance  of  all  Fluid  Mediums  againft 
Bodies  moving  thro’  them,  is  chiefly  owing  to 
this  Vis  Inertia  :  as  you  will  find  under  Offence  in 
this  Vol. 

VIS  STIMULANS,  a  Termufed  by  Dr.  Cheyne 
in  his  Book  of  Fevers,  and  by  fome  other  Phy- 
ficians,  and  they  underftand  by  it  fuch  a  Quality 
in  any  Fluid,  whereby  the  Particles  of  it  aie  di- 
fpofed  to  make  a  real  Divifion,  or  a  violent  Inflex¬ 
ion  of  the  Nervous  and  Membranous  Fibres  of 
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the  Body  ;  which  occafions  Frequent  and  forcible  j  Doornfday-Book.  There  are  two  Officers  there 


Reciprocsuions,  Succuffions,  and  Derivations  of 
the  Linuieium  Nervorum  into  the  Mufcles  and  Lon- 
tractile  Fibres  of  the  Canals  of  the  Body,  where¬ 
by  all  the  involuntary  Mufcles  are  brought  into 
violent  Contractions,  *nd  th eEmiffaries  of  the 
Glands  are  fqueezed.  See  Bellini  dc  Vnms  & 
Pulfibus  &  de  motu  Cordis.  .  ,  ,  _ 

VISUAL-ANGLE,  is  the  fame  with  the  Up¬ 
tick-Angle,  which  you  will  find  under  Optick 
Pyramid  and  Optick  Triangle. 

VITRIOL  or  .Copperas,  is  made  at  Brickjefey  in 
Ejfex,  according  to  Mr.  Rays  Account  thus  : 
They  lay  the  Copperas  Stones  ( which  Wonnius  in 
his  Muf.  c.  1 3.  §.  1.  faith,  are  chiefly  found  in  the 
Idle  of  Shepey ;  but  are  indeed  gather’d  upon  the 
Coafts  of  Kent  and  Sujfex  in  many  Places  J  on  a 
large  Bed  or  Floor  prepared  in  the  open  Air,  under¬ 
neath  which  there  are  Gutters  or  Troughs,  difpof- 
ed  to  receive  and  carry  away  the  Liquor  impreg¬ 
nated  with  the  Mineral  to  a  Ciftern,  where  it  is 
referved.  For  the  Air  and  Weather  diffolving  the 
Stones,  the  falling  Rain  carries  away  along  with  it, 
the  Vitriolick  Juice  or  Salt  which  is  diflblved  there¬ 
by.  This  Liquor  they  boil  in  large  Leaden-Pans, 
patting  in  a  good  quantity  of  old  Iron.  When 
’tis  Sufficiently  evaporated,  they  pour  it  out  into 
large  Troughs  wherein  it  cools  ;  and  the  Vitriol 
Cryflailizes  to  the  fides,  and  to  crofs  Barrs  of 
W  ood,  which  are  placed  in  the  Troughs.  The 
Liquor  remaining  after  this  Chryftallization,  they 
call  the  Mother,  which  is  referved  to  be  boiled  and 
evaporated  again. 

Wormiw.  faith,  the  Liquor  is  fix  or  feven  Days 
boiling  to  a  due  Confidence,  and  that  it  can  be 
boiled  in  nothing  but  a  Leaden  Veffel. 

Mat  thiol  us  deferibes  the  way  of  making  Vitriol 
in  Italy ,  to  be  fomething  different  from  our ;  for 
he  faith,  they  burn  the  Copper  as  Stones  in  fmall 
Heaps,  till  the  greateft  Part  is  reduced  to  a  Calx 
or  Allies ;  which  being  poudred,  is  mingled  and 
agitated  with  Water,  in  large  Veffels  to  get  out 
the  Vitriolick  Matter,  then  they  draw  off  the 
clear  Water  after  the  groffer  Matter  hath  fubfided, 
and  boil  it  to  a  due  Confidence,  throwing  in  pieces 
of  old  Iron  or  Brafs  ("according  to  the  defign  of  the 
•Operator  )  and  then  put  it  to  Chryftallize  in 
Wooden  Veffels. 


of  this  Name. 

UNGULA,  in  Geometry,  is  the  Se&ion  of  a 
Cylinder  cut  off  by  a  Plane,  which  paffes  obliquely 
thro’  the  Plane  of  the  Bafle,  and  part  of  the  Cy- 
lindric  Surface. 

Uniform  Motion. 

UNIFORM  or  Equable  Motion ,  and  all  its  Pro¬ 
perties  may  be  very  well  explained  by  the  Equian¬ 
gular  Parallelograms  in  this  Figure.  Where  thefDi- 
rigent  a  5  reprefents  the  Time,  and  the  Lines  ab, 
k,  id,  I3c.  the  Uniform  or  Equable  Velocities 
with  which  any  Body  is  moved,  in  any  Parts  or 
Moments  of  Time.  And  the  Parallelograms  ac,c  2, 
ze,  ?4,  4£ ;  do  truly  reprefent  the  Spaces  de- 
feribed  or  run  thro’,  with  the  Velocity  ab,  in  the 
Times  a  1,  1, 2  ;  2,3  ;  3,  4;  4,  5* 

From  the  bare  Confideration  of  which  only  it 
will  follow. 
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1.  That  the  Spaces  deferibed  by  any  Moveable, 
with  an  Equable  or  Uniform  Velocity,  are  al¬ 
ways  as  the  Times. 

For  the  Parallelograms  ac,  ad,  &c.  having  all 
the  fame  Altitude,  muff  be  as  their  Bafes'/’c,  cd, 

&c. 

2.  Or  if  the  Times  be  equal,  the  Spaces  muff  be 
as  the  Velocities  j  that  is  the  Parallelograms  a  n  to 
am ,  will  be  as  a  h  to  a  l{3  &c. 

3.  And  from  hence  it  will  follow,  that  if  the 
Spaces  are  as  the  Velocities,  the  Times  wilj  be  e- 
qual  j  if  as  the  Times ,  the  Velocities  will  be  equal. 


VIVO,  is  the  Shaft  of  a  Column  in  any  of  the 
Orders  of  Pillars  in  Architecture. 

UNCUTH,  in  Saxon  is  unknown,  and  in  the 
■Old  Saxon  Laws,  is  ufed  for  a  Perfon  that  comes 
to  an  Inn  and  lies  but  one  Night :  In  which  Cafe 
Lis  Hoff  was  not  anfwerable  for  any 'Offence  he 
Ifymld  commit,  whereof  he  was  guiltlefs  himfelf. 
But  if  he  lay  there  a  Second  Night,  then  he  was 
called  a  Guefi,  Hqfpes ,  and  then  the  Hoff  was  to 
anfwer  for  him,  as  fox  one  of  his  Family.  If  he 
tarried  any  longer,  he  was  then  called  Agenhine , 
(  or  as  fome  write  it  Hogenhinc ,  and  the  third 
Night  Axvnhine)  that  is  familiar  is  •  and  then  if  he 
offended  againft  the  King’s  Peace,  his  Hoft  was  to 
fee  him  forth-coming  $  and  if  he  could  not  pro¬ 
duce  him  in  a  Month  and  a  Day,  he  was  obliged 
10  fatisfie  for  his  Offences. 

XJNDUR- Chamber Uin  of  the  Exchecquer,  is  an 
Officer  there  that  cleaves  the  Tallies,  and  reads 
the  fame  fo  that  the  Clerk  of  the  Pell,  and  the 
Controllers  thereof  may  fee  that  the  Entries  be 
true  ;  he  alfo  makes  fearches  for  all  Records  in 
the  Treafury,  and  bath  the  Cuftody  of  the 


4.  Where  the  Spaces  are  equal,  the  Times  muff  be 
reciprocally  as  Velocities ;  for  the  Similar  and  Parallel 
Rectangles  have  their  fides  reciprocally  proportio¬ 
nable  and  vice  verfa,  where  the  Times  and  Veloci¬ 
ties  are  reciprocally  proportionable,  the  Spaces 
muff  be  equal. 

5.  Wherefore  the  Ratio's  of  the  Spaces  are  al¬ 
ways  Compounded  of  the  Ratio's  of  the  Times  and 
Velocities :  And  confequently  deducing  the  Ratio 
of  the  Time  out  of  that  of  the  Velocity ;  or  which 
is  ail  one,  dividing  the  Space  by  the  Time,  there 
will  refult  the  Velocity ;  dividing  by  the  Velocity, 
the  Quotient  will  be  the  Time . 

0 

After  much  the  fame  manner  alfo  may  the  Uni¬ 
form  or  Equable  Acceleration  or  Retardation  of 
any  Motion,  be  exprelled  very  eafiJy  and  clearly 
by  Lines. 

As 


may  be  yery  well  expreft  by  the  Complement 
of  the  Semi-parabola  AEH. 


a 


A.  B  E  T  B 


As  fuppofe  in  the  right  Lined  A  ABC,  the  fide 
AB  denotes  the  Time  in  which  a  Body  may 
move  from  a  point  of  {{eft  as  in  A  :  And  having 
its  Velocity  continually  encreafing  in  the  Uni¬ 
form  Hath  °f  the  Lines  DL,  EL,  FL  and  BC  ; 
or  decreafing  equally  back  again  in  the  fame  fytio, 
from  any  determinate  degree  of  it  in  BC,  to  none 
at  all  in  A. 

In  this  Figure  then  the  Triangles  ALD,  ALE, 
ALF,  and  ABC,  will  very  appofitely  reprefentthe 
Spaces  defcribed  in  the  feveral  Times  AD,  AE, 
AF,  and  AB ;  and  confequently  the  Trapezia  DL, 
DC,  ©V.  will  reprefent  the  ftiil  aggregated  Velocity, 
and  the  Spaces  correfponding  thereunto.  And 
from  hence  all  the  Laws  and  Affe&ions  of  equable 
accelerated  Motions ,  will  be  eafily  accounted  for  \ 
which  are  fuch  as  thefe,  vix» 


1.  That  the  Space  defcribed  at  the  end  of  the 
Accelerated  Motion,  will  be  equal  to  that  which 
would  have  been  defcribed  by  an  uniform  equal 
Motion  in  the  fame  time,  and  with  half  the  de¬ 
gree  of  Velocity  which  the  accelerated  Body  did 
at  Jaft  acquire  :  For  the  A  A  C  □  MB  : 

Each  being  the  half  of  the  □  GB. 

2.  That  the  Spaces  defcribed  by  thf  Motion  of 
a  Body  beginning  from  Reft  uniformly  accele 
rated,  are  as  the  Squares  of  the  'Times.  For  the 
Areas  of  the  fimilar  A  ADL,  AEL,  &c.  ate  as 
the  Equates  of  AD,  AE,  &c. 

3.  And  comparing  divers  Motions,  thus  uni¬ 
formly  accelerated  one  with  another  j  it  will  be 
plain  that  the  Spaces  run  thro*,  will  be  to  one  ano¬ 
ther  in  a  Compound  Ratio, of  the  Times,  and  of  the 
greateft  Velocities  at  any  time  acquired  ( becaufe 
fimilar  A*  .are  in  a  Rgttio  compounded  of  that  of 

their  (ides J  .  t  .  _  p  er, 

4.  Aud  from  Bence  Ms  plain,  that  the  Cafe  of  Bo¬ 
dies  accelerating  their  Motion  uniformly  fo  as  that 
the  Spaces  defcribed,  fhali  be  as  the  Squares  of  the 
Times,  (which  is  the  known  cafe  of  the  Defcent 
pif  heavy  Bodies  towards  the  Centre  of  the  Earth,) 


Where  the  Vertical  Tangent  AE,  reprefents  the 
determinate  Time  divided  into  equal  Parts  ;  and 
the  Lines  BO,  CP ,  Dq,  and  EH,  the  feveral  Ve¬ 
locities  acquired  in  the  feveral  Defcents.  Now 
the  Spaces  defcribed  ABO,  A  CP,  are  as  the 
Squares  of  the  Times  AB,  AC,  &c.  that  is,  as  the 
Squares  of  the  Ordinates  do,  f  p,  gq.  See.  which 
Squares  are  (by  the  Parabola)  as  the  Abfcijf.e  Ad, 
Af,  Ag,  &c.  ■’ 

Wherefore  the  Velocities  acquired  at  the  end  o£ 
any  Defcents,  will  be  as  the  Squares  of  the  Times 
in  which  thefe  Defcents  are  made. 

That  is  the  Velocity  at  the  end  of  the  Second 
Moment  or  part  of  Time  ;  to  the  Velocity  at  the 
end  of  the  Firft  Moment,  will  be  as  the  Square  of 
the  Second  to  the  Square  of  the  Firft,  or  as  the 
Fourth  to  the  Firft,  &c. 

UNION  of  two  Churches,  is  a  Confolidating 
or  Combining  them  into  one,  which  may  be  done 
by  the  Confent  of  the  Bi(hop,  Patron,  and  In¬ 
cumbent,  See  Linwoods  Provincials,  and  3  7  H.  8. 
c.  21.  as  alfo  17  Car  2.  c.  3. 

UNISONS,  It  hath  been  long  fince  obferved, 
that  if  a  Viol-String,  &c.  be  ftruck  with  the  Bow 
or  Hand,  another  String  on  the  fame  or  another 
Inftrument  not  far  from  it,  will  (  if  an  Unifon  to 
it)  tremble  at  the  fame  time  of  its  own  accord. 
But  Dr.  Wallis  in  Philof.  Tranf.  N°.  134.  tells  us, 
that  *tis  not  the  whole  of  the  unftruck  String  that 
trembles,  but  the  feveral  Parts  feverally,  according 
as  they  are  Unifons  to  the  whole,  or  the  Parts  of 
that  String  which  is  fo  ftruck.  V.  gr.  If  one 
String  be  an  upper  O&ave  to  another,  and  there¬ 
fore  an  Unifon  to  each  half  of  it  when  as  ftopt 
in  the  middle.  Then  I  fay  if  the  former  be 
ftruck  while  the  latter  is  open,  the  two  halves  only 
of  the  latter  will  tremble,  and  not  the  middle 
Point,  as  you  may  eafily  try,  by  laying  a  bit  of 
Paper  lightly  wrapt  about  the  middle  of  the  fe- 
cond  String.  See  a  Solution  of  this  in  Plots  HiJK 
of  Oxford/hire  by  Dr.  Narciffus  Marfh,  and  of  other 
fuch  Phenomena. 

UNMOOR,  a  Term  ufed  at  Sea  for  a  Ship  that 
before  rid  or  was  held  by  two  Anchors,  to  begin  to 
get  them  up  and  prepare  to  weigh.  See  Moor. 

VOL  VA, 


U  S  H 


U  V  E 


VOLVA,  the  great  Kef  lev  confidering  how 
our  Earth  will  appear  to  the  Inhabitants  of  the 
Moon,  if  there  be  any  fuch;  vi%.  that  it  will  feem 
a  large  Moon  to  them  15  times  greater  than 
their  Planet  doth  to  us  at  the  full,  itl  24  Hours 
time  revolving  round  its  Axis  (as  will  be  eafily  dif- 
covered  by  the  Spots  that  mull  appear  in  it  : )  But 
yet  alfo  fixt  like  a  fixt  Star  in  one  determinate 
Place  in  the  Heavens,  and  moving  only  as  they  ap¬ 
pear  to  do.  This  being  the  Phenomenon  of  the 
Earth  to  a  Lunar  Spectator,  (i.  e.  to  fuch  as  live 
on  that  fide  of  the  Moon,  which  is  always  turn’d 
towards  the  Earth,  for  thofe  in  the  other  Hemif- 
phere,  can  never  fee  the  Earth  at  allj  He  fanfies 
that  they  would  give  it  a  Name  fomething  like 
that  of  Volva,  and  while  they  would  confider 
their  own  Earth  as  a  Vejla,  an  immoveable  Seat  or 
Habitation.  In  purfuance  of  this  imaginary  State 
of  things,  Kepler  calls  the  Inhabitants  that  live  in 
that  half  of  the  Moon's  Sphere,  which  is  turned 
towards  the  Volva,  Subvolv .*? ;  and  the  others  that 
never  fee  the  Earth,  P rivolvje. 

VOMITIVE  Medi  cines.  See  Emeticks ,  where 
there  is  an  Account  of  their  Operation,  in  Vol.  I. 
and  II. 

URBIC AR1AE  Regiones.  See  Suburbicarix. 

USE  in  the  Civil  Law,  is  one  of  the  Personal 
Services ,  and  fignifies  a  Right  that  a  Man  hath  of 
ufing  a  Corporeal  thing  belonging  to  another, 
without  prejudice  to  the  Proprietor  of  it  9  this 
Right  is  not  fo  great  as  an  Vfnfrucl :  For  he  that 
hath  this  Right,  cannot  take  the  Profits  generally, 
but  only  for  his  daily  Ufe  and  neceffary  Sub- 
fiftence. 

USHER,  OJli drius,  from  the  French,  HuiJJier , 
a  Door-keeper  of  a  Court ;  is  an  Officer  in  the 
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WAR 

AG  A  or  VAGA,  the  fame  with  Weigh, 
which  fee  in  this  Vol. 

WAGE,  Vadiare,  from  the  French 
Gager,  dare  Pignus ,  fignifies  in  our  Law,  the  giv¬ 
ing  Security  for  the  Performance  of  any  thing. 
As  to  Wage  Law ,  is  to  put  in  Security,  that  you 
will mal^.  Law  at  a  Day  Affigned  $  and  to  mal^eLaw, 
is  to  take  an  Oath  that  a  Man  owes  not  a  Debt 
which  fs  claimed  of  him,  and  alfo  to  bring  with 
him  fo  many  Men  as  the  Court  lhall  Affign,  to 
avow  on  their  Oaths,  that  they  believe  he  Swears 
truly. 

WAGER  of  Law.  See  Law. 

WARDAGE,  the  fame  with  Vpard-Peny. 

WARDECORN,  is  the  Duty  of  keeping  Watch 
and  Ward,  with  a  Horn  to  blow,  on  any  occafion 
of  furprize,  &c. 

WARD-PEN  Y,  War  pen,  Warthpenny,  Warfcot , 
Warth,  was  formerly  a  Cuftomary  due  paid  to 
the  Sheriff  and  other  Officers,  for  maintaining 
Watch  and  Ward  ;  it  was  payable  at  the  Feaft  of 
ot.  A dart  in.  This  Cuiloinary  Acknowledgment  is 
,fiiil  paid  within  the  Manner  of  Sutton  Col/eild,  in 


Exchequer,  of  which  fort  three  or  four  attend  the 
chief  Officers  and  Barons  at  the  Court  at  We/l- 
minfter ;  and  Juries,  Sheriffs,  and  all  other  Ac¬ 
countants,  at  the  Pleafure  of  the  Court :  There 
are  alfo  Vjhers  in  the  Queen’s  Houfe,  as  of  rfip 
Privy- Chamber,  &c. 

USUFRUCT,  is  a  Perfonal  Service,  whereby  a 
Man  hath  a  Right  of  ufing  and  taking  all  manner 
of  Profits,  of  a  Corporeal  thing  belonging  to  ano¬ 
ther  Perfon,  fo  it  be  without  Diminution  or  Pre¬ 
judice  to  the  Propriety  of  it,  and  he  that  hath  this 
Right  is  called  an  VfufruHuary. 

UTAS.  Oflava  in  the  Law,  is  ufed  for  the 
eighth  Day  following  any  Term  or  Feaft  ;  as  the 
Vtas  of  St.  Michael ,  of  St.  Hillary ,  of  St.  John 
Baptijl,  &c.  and  any  Day  between  the  Feaft  and 
the  0#ave,  is  faid  to  be  within  the  Vtas.  The 
Ufe  of  this  is  in  Return  of  Writs,  as  appears  by 
51  H.  3.  and  Preamble  to  43  E.  3. 

UTFANGTHEF,  Fur  extra  Captus ,  is  an  An¬ 
cient  Privilege  or  Royalty  granted  to  a  Lord  of 
a  Mannor,  by  the  Sovereign,  giving  him  a  Power 
toPunifhaThief  dwelling  out  of  his  Liberty,  and 
committing  the  Theft  alfo  without  the  fame,  *if  fo 
be  that  he  be  taken  within  the  Fee  of  that5 Lord. 

UVEA,  this  is  reckoned  the  fifth  Coat  of  the* 
Eye  ;  and  feems  to  be  only  the  Circumference  of 
the  Pupilla ;  it  is  compofed  of  circular  and  Freight 
Fibres,  to  contra#  and  dilate  according  to  the 
ftrength  or  weaknefs  of  the  Light  for  when  the 
Light  is  too  ftrong,  the  circular  Fibres  contra# 
the  Pupilla ,  that  the  force  of  the  Rays  may  not 
hurt  the  Eye  ;  and  when  the  Light  is  too  weak* 
the  ftrait  Fibres  dilate  the  Pupilla ,  to  let  in  more 

Rays  in  order  to  form  the  Vifion  of  Obieftsmore 
diftinftly. 


WAR 


Warwiclifhire  5  and  with  fome  Ceremonies  that 
are  as  lingular  as  furprifing.  Cowel's  Interp. 

WARDMOTE  in  London ,  is  a  Court  fo  called, 
and  which  is  kept  in  every  Ward. 

WARDEN  of  the  Mint.  See  Mafier. 

WAR DSand  Liveries,  wasaCourtfirft  Eredted 
by  King  H.  8.  and  afterwards  Augmented  by 
him  with  the  Office  of  Liveries.  But  ’tis  now 
Abfolut  ely  taken  away,  and  abolilhed  by  a 
Statute  made  1  2  Car.  2.  cap.  14. 

WARD-SI  AFF,  was  formerly  the  Term  for  a 
Conftable’s  W atchman’s  Staff.  And  the  Mannor  of 
Lamborn  in  Effex,  is  held  by  fervice  of  the  Ward-Staff, 
vi%.  to  carry  a  Load  of  Straw  in  a  Cart  with  fix 
Horfes,  two  Ropes,  and  two  Men  in  Harnefs,  to 
watch  the  Ward-Staff, ‘  when  it  is  brought  to  the 
Town  of  dibridge. 

WARRANTIA  CuftodU,  is  a  Writ  Judicial, 
and  formerly,  before  the  Court  of  Wards  was 
abolilhed,  Jay  for  him  who  was  Challenged  when 
a  Ward  to  another,  in  Refpedt  of  Land,  faid  to 
be  holden  in  Knight-Service ;  which  when  it 
was  bought  by  the  Anceftors  of  the  Ward,  was 

war.* 
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warranted,  to  be  free  from  fuch  Thraldom ;  and 
it  lay  againft  $he  Warranter  and  his  Heirs. 

WARRECTUM  and  Warretla  Term,  is  Land 
long  neglected  and  uncultivated :  for  in  old  Re¬ 
cords,  you  will  find  that  Tempus  WarreHi  fignifies 
the  timethat  Land  lies  Fallow.  Warreftare  alfo 
fignifies  to  Ri/Zow Land.  ‘ 

WARREN,  is  a  Franchifeor  place  Privileged, 
either  by  Prefcription  or  Grant  from  the  Crown, 
to  keep  Beajls  and  Fowl  of  Warren :  which  are 
Hares  and  Conies,  Partridges ;  and  Pheafarts.- 
And  if  any  Perfon  be  found  an  Offender  in  any 
fuch  Fee-Warren,  he  is  Punifhablc  for  the  fame 
at  Common-Law  ;  and  by  the  Statute  21  Ed.  3. 
a  Fee-W7arren  may  lie  open;  and  there  is  no  ne- 
ceffity  of  doling  that  in,  as  there  is  of  a  Park  : 
for  that  ought  to  be  feized  into  the  Queens  hands, 
if  it  be  not  enclofed.  : 

WASSEL-BOWL,  was  a  large  Cup  or  Bowl 
of  Silver  or  Wood*  wherein  the  Saxons  at  their 
Publick  Entertainments,  drank  a  Health  to  one 
another,  in  the  Phrafe  Was-hea’i,  (i.  e.J  Health  be 
to  jou.  This  Wajfel-Bowl  feems  plainly  to  be  meant 
by  the  word  Vrjlellurr. ,  in  the  Lives  of  the  Abbots 
of  St.  Albans ,  by  M.  Paris,  y.  144.  where  he  faith, 
Abbas  folus  prandebit  fupremus  in  RefeBorio  habens 
Vajhllum ;  That  is,  the  Abbot  had  fet  by  him  at 
the  upper  end  of  the  Table,  the  Wajlellor  Wajfal - 
Bowl,  to  drink  a  Health  to  the  Fraternity,  or  the 
Poculum  Charitatris.  So  Cakes  and  white  Bread, 
(which  were  commonly  Topped  in  this  Bowl,  are 
called  Wa /be IE B read.  And  hence  the  Cuftom  of 
going  a  Waff  ailing,  as’tis  Hill  called,  and  ufed  in 
Sujfex  and  forne  other  places)  feems  to  have  taken 
its  Name. 

WATER.  Sir  If  Newton  defines  Water  (when 
pure)  to  be  a  very  fluid  Salt  9  Volatile  and  void 
©f  all  Sapor  or  Tafle,  and  it  feems  to  confift  of 
fmall  frr.ooth  hard  porous  fpherical  Particles,  of 
equal  Diameters,  and  of  equal  Specifick  Gravi¬ 
ties,  as  Dr.  Chejne  obferves,  and  alfo  that  there 
are  between  them  fpaces  fo  large,  and  ranged  in 
fuch  a  manner,  as  to  be  pervious  on  all  fides. 
Their  frnoothnejs  accounts  for  their  Aiding  eafily 
over  one  a  pothers  Surfaces  :  their  Sphericity  keeps 
them  alfo  from  touching  one  another  in  more 
points  than  one;  and  by  both  thefe,  their  F riHions 
in  Aiding  over  one  another,  is  rendred  the  leaft 
pofTtble.  Their  Hardnefs  accounts  for  the  incom- 
pr ef[ibiltty  of  Water,  when  ’tis  free  from  the  inter- 
mixture  ot  Air. 

The  porefity  of  Water  is  fo  very  great,  that 
there  is  at  lea B.  forty  times  as  much  Space  as  Matter 
in  it,  for  Water  is  1 9  times  Specifically  lighter 
than  Gold,  and  confequently  rarer  in  the  fame 
Proportion.  But  Gold  will  by  preffure  let  Water 
pafs  through  its  Pores,  and  therefore  may  be  fup- 
pofed  to  have  ("at  lealt)  more  Pores  than  folid 
Parts.  Now  ’tis  this  great  Poroficy  of  W ater,  that 
accounts  for  its  different  Specifick  Gravity,  in 
comparifon  of  Mercury  or  other  Fluids,  and  alfo 
why  *ii$  more  eafily  concreted  into  a  Solid  form, 
by  adventitious  matter  in  Freezing,  than  other 
Fluids  are. 

Dr-  Cheyne  obferves  rightly,  that  the  Quantity 
of  Water  on  this  fide  our  Globe,  doth  daily 
Decreafe,  fome  part  thereof  being  every  Day 
turned  into  Animal ,  Vegetable ,  Metalline  or  Mine¬ 
ral  Subfiances  :  which  are  not  eafily  Diffolved 
again  into  their  component  Parts,  for  feparate  a 
few  Particles  of  any  Fluid,  and  faflen  them  to  a 
Solid  Body,  or  keep  them  afunder  one  from  ano¬ 


ther,  and  they  are  no  more  Fluid  :  for  to  produce  , 
Fluidity ,  aconfiderable  number  of  fuch  Particles 
is  required.  (See Fluidity  in  this  Vol.)  Moft  of  the 
Liquors  we  know,  are  formed  by  the  Cohefjon 
of  Particles  of  different  Figures,  Magnitudes, 
Gravities,' and  Attractive  Powers.  (See  Attraction 
and  Particles,)  Swimming  in  pure  Water,  or  an 
Aqueous  Fluid :  which  feems  to  be  the  com¬ 
mon  Bafis  of  all.  And  the  only  reafon  why  there 
are  fo  many  forts  of  Water  differing  from  one 
another  by  .different  Properties,  certainly  is,  her* 
the  Corpufcles  of  Salts  and  Minerals,  With  which 
that  Element  is  Impregnated,  are  equally  various. 
Wine  is  only  Water,  impregnated  with  Particles  ot 

Grapes,  and  Beer  with  Particles  of  Barley.  AH 
Spirits feem  to  be  nothing  but  Water,  faturated  with 
Saline  or  Sulphureous  Particles.  And  all  Liquors 
are  more  or  lefs  Fluid,  according  to  the  greater  or 
fm  a  Her  Cchehcn  of  the  Particles,  which  fwim  in 
the  Aqueous  Fluid :  and  there  is  hardly  any  Fluid 
without  this  Cohefion  of  Particles  ;  not  even  pure 
Water  it  felf ;  as  is  apparent  from  the  Bubbles 
which  fometimes  will  ftand  on  its  Surface,  as 
well  as  on  that  of  Spirits  and  other  Liquors. 

WATER  -Bayliff,  was  an  Officer  inPort  Towns 
appointed  for  the  fearching  of  Ships,  as  feems 
from  28  H*  6.  c.  5.  Now  there  is  fuch  an  Officer 
in  the  City  of  London,  who  Supervifes  and 
fearches  all  FiAi  brought  thither  9  and  he  gathers 
the  Toll  arifing  from  the  River  Thames.  He  alfo 
attends  on  the  Lord  Mayor,  and  hath  the  Prin¬ 
cipal  care  of  Marfiialling  the  Guefis  at  the  Ta¬ 
ble.  And  <he  Arrefis  Men  for  Debt,  or  other 
Perfonal  or  Criminal  Matters,  on  the  River 
of  Thames,  by  Warrant  of  his  Superiors, 
&c. .  .  . 

WATER-Meafure,  is  a  Meafure  mentioned  in 
the  22  Stat.  of  Car.  2.  and  exceeds  the  Win- 
chefier  Meafure  by  about  3  Gallons  in  a  Bufheh 
Tis  now  ufed  for  felling  of  Coals  in  the  Pool, 
&c. 

WATER -Ordeal,  was  one  of  the  old  Saxon 
ways  of  Purgation,  or  Trial  of  a  Perfons  Innocence, 
when  fufpe&ed  of  a  Crime;  T  was  called  Judicium 
Dei,  as  the  Fire  Ordeal  was.  This  by  Water,  was 
for  the  Perfon  accufed  either  to  put  his  Hands  into 
Scalding  Water,  or  to  be  thrown  into  fome  River, 
Pond,  &c.  if  he  efcaped  being  burnt  orfealded, 
or  of  being  drowned,  he  was  concluded  Inno 
cent.  This  Water- Ordeal  was  for  Churls, 
Bondmen  and  other  Rufticks  ;  But  the  Fire 
Ordeal  was  for  Freemen,  and  Perfons  of  better 
Condition. 

WATER-T/i^,  in  Architecture,  is  a  fort  of 
Ledge  left  in  Stone  or  Brick-Walls,  about  18  or 
2 o  Inches  from  the  Ground,  and  there  the  thicknef* 
of  the  Wall  begins  to  abate. 

,  WATL1NG-Sm?cft  is  the  Name  of  one  of 
the  four  Roman  ways,  by  that  Nation  made  here 
in  England ;  and  by  them  were  called  Confulares , 
Prxtorias,  Mi  lit  ares  &  Publicas.  In  the  Laws  of 
Edw.  the  Gonfeffor,  it  appears  that  thefe  Publick 
Ways,  had  the  Privilege  of  the  Kings  Peace 
This  of  Wat  ling- Street,  or  other  wife  Werlam- 
Strcet .  (See  Hovedcn ,  Part. Prior.  Anna],  Fol.  248.) 
was  made  from  Dover  to  London ,  thence  to  St. 
Albans,  Dunjlable,  Towcejler ,  Atherjlcn  and  the  Se¬ 
vern,  near  the  Wrtkin  in  Shropfhire ,  extend¬ 
ing  it  felf  to  Anglefey  in  t^ales.  Anno ,  39, 
Eli^.  C,  2. 

The 
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The  fccond  of  thefe  Ways  is  called  I l{emi Id- 
Street,  (ab  Icenis )  and  reached  from  Southampton 
over  the  River  Ifu ,  at  Newbridge  ;  thence  bjf 
Campden  and  Litchfield ,  and  fo  over  the  Derwent 
by  Derby,  thence  to  Bolfeover  Caftle,  and  ends  at 
T inmouth. 

The  third  was  called  the  Fojfe,  becaufe  in  fome 
places  it  was  never  finiflied,  but  lies  as  a  large 
Ditch,  leading  from  Cornwall  thro’  Devonjhire,  by 
Tetbury ,  near  Stow  in  the  Wold,  and  befides  Co¬ 
ventry  to  Leicefier ,  Newark,  and  fo  to  Lin¬ 
coln. 

The  fourth  was  called  Ermine  or  Erminage - 
Street  ;  beginning  at  St.  David's  in  Wales,  and 
going  to  Southampton .  See  HolUnfioead’s  Chron. 
Vol.  I.  c.  19.  and  Henry  of  Huntington ,  Bool^  1.  at 
the  beginning. 

WAVESON,  is  the  Term  for  fuch  Goods, 
as  after  Shipwrack,  do  appear  fwimming  on  the 
Waves. 

WEALD  or  Weld ,  is  a  Saxon  word,  fignifying 
the  woody  part  of  a  Country.  As  the  Weald  of 
Sujfcx  and  of  Kent ,  in  the  Collect,  of  Statutes, 
14  Car.  2.  c.  6.  'Tis  Mis-printed,  as  ’tis  vulgarly 
pronounced,  The  Wild  of  Suffex,  &c. 

WEAR,  a  Term  ufed  by  the  Seamen  for 
bringing  a  Ship  to  on  a  different  Tack. 

WEED,  in  the  Miners  Language  is  the  De¬ 
generacy  of  a  Load  or  Vein  of  fine  Metal,  into  an 
iifelefs  Marchafite. 

WEDGE.  See  Cuneus  in  this  Vol. 

WEIGH,  a  Term  ufed  by  the  Seamen,  for 
taking  up  a  Ships  Anchor,  and  getting  ready 
to  Sail :  which  they  call  Weighing  Anchor. 

WEIGH  of  Cheefe,  Wool,  &c.  Waga ,  alias 
l^aga,  is  2 56  Pound  Weight,  Averdupoize,  for  by 
9  H .  6.  c.  8.  a  Weigh  of  Cheefe  ought  to  con¬ 
tain  32  Cloves,  and  each  Clove  8  Pound,  tho’ 
fome  fay  but  7. 

WEDBEDRIP,  was  formerly  a  Cuftomary 
Service,  that  inferiour  Tenants  paid  to  their  Lords, 
in  cutting  down  their  Corn,  or  doing  other  Hal¬ 
ved  Duties,  See. 

WEIGHTS,  in  ufe  in  England,  are  chiefly  of 
two  forts.  One  called  Troy-Weight,  having  12 
Ounces  in  the  Pound  ;  and  by  this,  Jewels,  Sil¬ 
ver,  Gold,  Corn,  Bread  and  all  Liquors  are  ufu- 
ally  Weighed,  and  the  other  is  called  Averdupois , 
containing  16  Ounces  in  the  Pound ;  by  this  ' 
all  Courfe,  Droffy  wadable  Wares,  fuch  as 
Grocery,  Pitch,  Tar,  Rofm,  Wax,  Tallow, 
Copper,  Tin,  Lead,  Iron,  &c.  are  Weighed. 

Georg.  Agncola,  in  his  Book  dc  Ponderibus  & 
Menfuns ,  calls  the  Pound  of  Twelve  Ounces, 
or  the  Pound  Troy.  Libram  Me  die  am,  which' 
.retaln  oUr  Apothecaries  Weight,  /See  the 
u  ti  under  Weights  in  Vol.  I.)  and  the 
other  Pound  of  1 6  Ounces,  he  calls  Libram  Civilem, 
and  he  faith  alfo,  that  Medica  &  Clvilis  Libra, 
nuimro,  non  Gravitate  unciarum  differunt.  I 

The  Original  of  all  our  Englifh  Weights,  was ' 
a °*  ^^eat,  gathered  out  of  the  middle  I 
or  the  Ear:  and  being  well  dryed,  32  of  thefe 
made  one  Penny-Weight,  or  were  the  Weight  of 
the  Penny-Sterlwg :  Twenty  of  thefe  Pence  or 
Penny-Weight,  were  to  make  an  Ounce,  and 
twelve  fuch  Ounces*  made  the  Pound-Troy,  See 
51.  H.  3.  31  Edw.  1.  and  12H.7. 

But  in  latter  times,  it  was  thought  diffident 
to  divide  the  aforefaid  Penny-Weight  into 
24  equal  Parts,  which  came  to  be  called 
Strains,  being  the  fmalleft  Weight  now  it\ 


common  ufe.  Though  the  Moheyers  fcbdiviih 
the  Grain  thus.  1 
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WELDING-HEAT,  isa  Degree  of  Heat  which 
Smiths  give  their  Iron  in  the  Forge,  when  their 
is  occafion  to  double  up  the  Iron,  and  to  Weld  or 
Work  in  the  Doublings,  fo  that  the  Iron  fhall 
grow  a  Lump  thick  enough  for  your  purpofe ; 
Jtis  ufed  alfo  when  two  Barrs  of  Iron  are  to  be 
joined  together  at  the  ends,  to  make  a  length. 

WEREGILD,  Wergeld,  Wergildm ;  alfo  Were, 
( Werra )  alone  without  Gild,  was  formerly  the* 
Price  that  was  paid  partly  to  the  King,  and 
partly  to  the  Relations  of  the  Deceafed,  for 
killing  a  Man  :  when  fuch  Crimes  were  not 
Puniflied  with  Death,  but  with  Pecuniary 
Mul&s. 

WHEEL.  In  the  Art  Military,  is  the  word 
of  Command,  when  a  Battallion  is  to  alter  its 
Front,  either  one  way  or  other.  If  the  Battallion 
is  to  wheel  to  the  right,  the  Man  in  the  right  Angle 
turns  very  llowly,  and  every  one  elfe  moves  and 
wheels  from  the  left  to  the  right,  regarding  him 
as  the  Centre  ;  and  vice  versa,  when  they  are  to 
wheel  to  the  left.  When  a  divifion  of  Men  are  on  a 
March,  if  the  word  be  wheel  to  the  right  or  to  the  left 
then  the  right  or  left  hand  Man,  keeps  his  ground’ 
turning  only  on  his  Heel,  and  the  reft  of  the  Rank 
move  about  quick, till  they  make  an  even  Line  with 
the  faid  right  or  left  hand  Man.  Squadrons  of 
Horfe  wheel  much  after  the  fame  manner. 

WHERLICOTS,  were  the  open  Chariots 
ufed  here  in  England,  by  Perfons  of  Quality, 
before  the  ufe  of  Coaches.  See  Stows  Survey 
of  Lend,  p.  70.  perhaps  hence  comes  our  word 
Whirligig. 

WHITE  or  F lame  Heat;  is  a  Degree  of 
Heat  given  by  Smiths  to  their  Iron  in  the  Forge, 
when  it  hath  not  yet  its  form  and  fize,  but  muff 
be  Forged  into  both  :  This  is  a  lefs  Heat  than  a 
Welding  Hear.  Iron  in  this  Heat,  is  battered  or 
drawn  out  ufually  with  the  Pen  or  Edge  of  the 
Hammer  ;  and  afterwards  hath  the  Dents  of 
the  Pen  fmoothed  out  with  the  Face  of  the  hand 
Hammer. 

WHITENESS.  The  excellent  Sir  If.  Newton , 
in  his  late  Book  of  Opticks,  demonftrates,  that 
Whitenefs  is  a  Diflimilar  mixture  of  all  Colours, 
and  that  the  common  Light  of  the  Sun,  is  a  mix¬ 
ture  of  Rays,  endued  with  all  thofe  Colours,  for 
by  the  multitude  of  thofe  rings  of  Colours,  which 
appear  in  the  Compredion  of  the  two  Prifms,  or 
Objedt  glades  of  Telefcopes  together,  (fee  Oblerv. 
3,  12,  24.  Book  2.  Part  1.)  it  is  manifed,  that 
thefe  do  fo  interfere  and  mingle  with  one  another, 
at  lad,  as  after  8  or  9  Revolt  rions,  to  dilate  one 
another  wholly,  and  conditure  an  even  and  fenfi- 
bly  uniform  Whitenefs.  Wherefore  it  appears 
from  hence,  as  well  as  from  other  Experiments, 
mentioned  eifewherc,  that  Whitenefs  is  certainly 
a  mixture  of  all  Colours,  and  that  the  Light 
which  conveys  it  to  the  Eye,  is  a  mixture  of 
Rays  indued  with  all  thofe  Colours.  And  he 
fhews  that  Whitenefs,  if  it  be  mod  flrong  and  lu¬ 
minous,  is  to  be  reckoned  of  the  firjl  Order  of 
Colours,  but  if  lefs,  ro  be  a  mixture  of  the  co¬ 
lours  of  feyeral  Orders  5  of  the  former  fort  he 
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reckons  White  Metals ;  and  of  the  latter,  the 
Whitenefs  of  Froth,  Paper,  Linen,  and  mod  o- 
ther  white  Subftances.  And  as  the  white  of  the 
firft  order  is  the  ftrongeft  that  can  be  made  by 
Plates  of  tranfparcnt  Subfiances,  foit  ought  to  be 
ftronger  in  the  denfer  Subftances  of  Metals,  than 
in  the  rarer  ones  of  Air,  Water,  andGiafs.  Gold 
or  ^Copper  mixed  either  by  Fufion  or  Amalgama¬ 
tion,  with  a  very  little  Mercury,  with  Silver,  Tin, 
or  Regulus  of  Antimony,  becomes  White',  which 
ihews  both  that  the  Particles  of  White  Metals  have 
much  more  Surface,  and  therefore  are  fmaller, 
than  thofe  of  Gold  or  Copper  ;  and  alfo  that  they 
are  fo  Opake,  as  not  to  fuft'er  the  Particles  of  Gold 
or  Copper  to  fhine  through  them  :  And  as  he 
doubts  not  but  that  the  Colours  oi  Gold  and  Cop¬ 
per  are  of  the  fecond  cr  third  Order,  therefore 
the  Particles  of  White  Metals  can’t  be  much  big¬ 
ger  than  is  requifite  to  make  them  reflect  the  White 
of  the  firft  Order  :  And  this  he  concludes  alfo  from 
other  Observations  and  Experiments. 

WHITE  Hart  Silver ,  is  a  Muldb  paid  into  the 
Exchecquer  out  of  certain  Lands,  in  or  near  the 
Foreft  of  White  Hart ;  and  it  hath  continued  ever 
fince  Henry  the  Thirds  Time,  who  impofed  it 
upon  Thomas  de  Lynde,  for  killing  a  moft  Beautiful 
White  Hart ,  which  the  King  had  before  purpofely 
fpared  in  Hunting.  Camhd.  Brit. 

WHITSON  Farthings.  See  Pentecojlals. 

WIDOW  of  the  KJng ,  was  Ihe  who  after  her 
Hufband’s  Death,  being  the  King’s  Tenant  in 
Capite ,  was  forced  to  recover  her  Dower  by  the 
Writ  de  Dote  affipnanda,  and  could  not  Marry  a- 
gain  without  the  King’s  Confent. 

WILL.  See  Teji ament. 

WINDAGE  of  a  Gun,  is  the  difference  between 
the  Diameter  of  the  Bore,  and  the  Diameter  of 
the  Balls. 

WIND.  The  Reverend  Mr.  Derham  of  Vp- 
minfter  in  EJfex,  and  F.  R.S.  in  a  curious  and  ac¬ 
curate  Difcourfe  about  the  Motion  of  Sound,  in 
Phil.  Tranji  N°.  31 3.  Takes  Occafion  to  fay 
fomething  of  the  Velocity  of  the  Motion  of 
Wind  :  And  by  many  Trials,  he  found,  that  the 
Wind  in  the  greateft  Storm  doth  not  move  above 
50  or  60  Englifh  Miles  in  an  hour.  That  a 
common  brifk  Wind  moves  about  1 5  Miles  in  an 
hour  :  But  that  the  Courfe  of  many  is  fo  gentle 
as  not  to  exceed,  if  they  come  up  to,  one  Mile  in 
an  hour. 

WINDING -STAIRS,  are  fuch  as  wind  round 
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a  Newel,  either  Circular  or  Square,  Clofe,  i.  el 
Solid ,  or  Open. 

WOLD,  Walda,  is  a  Down,  or  Champagne- 
Ground,  Hilly,  and  void  of  Wood.  Stow  in  the 
Wolds ,  and  Cotsmld  in  Gloucefter-fhire. 

WORD,  in  an  Army  or  a  Garrifon,  is  fome 
peculiar  Word  or  Sentence,  by  which  the  Soldiers 
know  and  diftinguifh  one  another  in  the  Night, 
($c.  and  by  which  Spies  and  Treacherous  Perfons 
are  dilcovered  :  ’Tis  ufed  alfo  to  prevent  Sur7 
prizes.  It  is  given  out  in  an  Army  every  Night 
by  the  General  to  the  Lieutenant  or  Major-Ge¬ 
neral  of  the  Day,  who  gives  it  to  the  Majors  of 
the  Brigades,  and  they  to  the  Adjutants,  who  give 
it  firft  to  the  Field-Officers,  and  afterwards  to  a 
Serjeant  of  each  Company,  who  carry  it  to  the 
Subalterns.  In  Garrifons  ’tis  given  after  the  Gate 
is  /hut,  to  the  Town- Major,  who  gives  it  to  the 
Adjutants,  and  they  to  the  Serjeants. 

WRIT  Breve,  is  the  Queen’s  Precept,  whereby 
any  thing  is  commanded  to  be  done  touching  a 
Suit  or  Acftion  :  As  the  Defendant  ©r  Tenant  to 
be  Summoned,  as  Diftrefs  to  be  taken,  a  Diffeifin 
to  beredrefied,  &c.  And  thefe  Writs  are  diverfly 
divided  in  divers  Refpetfs  ;  fome  in  refped;  of 
their  Order  or  Manner  of  Granting,  are  called 

WRITS  Original ,  which  are  fent  out  for  the 
Summoning  of  the  Defendant  in  a  Perfonal,  or 
the  Tenant  in  a  real  Acftion,  before  the  Suit  be* 
gins ;  or  indeed  rather  to  begin  the  Suit. 

WRITS  Judicial ,  are  fuch  as  are  fent  out  by 
Order  of  that  Court  where  the  Caufe  depends,  on 
Occafion  after  the  Suit  is  begun  ;  And  thefe  are 
diftinguilhed  from  the  Original  Writs ,  thus  :  The 
T efte  of  the  Judicial  Writ  bears  the  Name  of  the 
Chief  Juftice  of  that  Court  whence  it  iftues  j 
whereas  in  the  Tejle  of  the  Original  Writ ,  the 
Queen’s  Name  is  inferted.  Again  alfo,  there 
are,  '  (  g, 

WRITS  Perfonal  and  Beal,  Writs  of  Entry , 
Writs  of  Bfght,  Writs  of  Privilege ,  &c.  of  which 
fee  the  Nerp  Book,  of  Entries. 

WRIT  of  Bf  belli  on.  See  Commiffion  of  Bp" 
bellion. 

WRIT  of  Affjlance,  iftues  out  of  the  Exchecquer 
to  Authorize  any  Perfon,  to  take  a  Conftable 
or  other  Publick  Officer,  to  feize  Goods  or  Mer- 
chandife  Uncuftomed  or  Prohibited.  There  is 
alfo  a  Writ  of  Afliftance  which  iftues  out  of  the 
Ghanceiv,  to  give  a  Poffeflion. 
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YARD-LAN*D,  Virgata  Terra,  is  a  Quantity 
of  Land,  various  according  to  the  Place : 
At  iVimbieton  in  Surrey  ’tis  accounted  fif¬ 
teen  Acres  in  other  Counties  ’tis  twenty  ;  in 
fome  twepty  four,  in  feme  thirty,  and  in  others 
even  four  Acres.  In  a  M.  S.  of  the  Abbacy  of 
Malmesbury ,  a  Virgate  of  Lrind  is  faid  to  contain 
twenty  four  Acres.  This  uncertain  Quantity  in 
28.  E.  1.  is  called  a  Verge  of  Land. 

YATCHES,  are  Velfels  with  one  Deck  car¬ 
rying  from  4  to  12  Guns,  with  from  20  to  40 
Men ;  and  are  of  Burden  from  30  to  160  Tun. 
They  draw  little  Water,  and  are  ufed  for  run¬ 
ning,  and  making  fiiort  Trips,  &c.  They  are  of 
feveral  Makes  and  Forms. 


YEARS- MIND. }  See  Amuaha> tIlis  VoL 

YEOMAN,  a  Derivative  from  the  Saxon 
Geman ,  i.  e.  Communis  a  Commoner  :  is  our 
Eng/ijh  Word  for  a  Rank  next  in  order  below  a 
Gentleman.  Cambden  calls  them  Ingenuous  5  and 
his  Notion  of  -them  the  Statute  confirms  6.  Rich. 
2.  cap.  4.  and  20.  Rich.  2.  cap.  2.  Sir  Tko.  Smith , 
(in  hi s  Repub l .  Anglor.  lib.  1.  cap.  23.)  faith  that 
Yeoman  is  the  fame  with  what  our  Law  calls  Le- 
galis  Homo  •  an  Englifo  Free-born  Man  ;  and  who 
can  difpend  of  bis  own  Free-Land,  in  Yearly  Re¬ 
venue  the  Sum  of  Forty  Shillings  Sterling. 


zac  z  o  p 

ZACCO,  is  the  Term  fometimes  ufed  for  the  ZOPERUS,  a  Term  in  Aichite&ure,  fignify- 

>  lower  part  of  the  Pedeftal  of  a  Column  •  and  ing  the  fame  with  Frieze. 
is  in  the  Form  of  a  Square  Brick  or  Tile. 
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A  Catalogue  of  BOOKS. 


T  Exicon  Tccbnicum  :  Or,  an  Univcflrfal  Englifh 
‘Lml  Dictionary  of  Arts  and  Sciences  5  Explaining 
not  only  the  Terms  of  Art,  but  the  Arts  them- 
felves.  Vol.  I. 

k  • 

Short,  but  yet  Plain  Elements  of  Geometry  : 

'  Tianflated  from  the  French  of  Mounfienr  Par  die. 
Oeiavo . 

Elements  of  Plain  and  Spherical  Trigonometry  : 
Together  with  the  Principles  of  Spherick  Geome¬ 
try,  and  the  feveral  Projections  of  the  Sphere  in 
Plane.  Oeiavo. 

A  New  Short  Treatife  of  Algebra  ;  with  the 
Geometrical  Conftruction  of  Equations,  as  far  as 
the  Fourth  Power  of  Dimenfion  :  Together  with 
a  Specimen  of  the  Nature  and  Algorithm  of 
Fluxions.  Ottavo. 

The  Defcription  and  Ufes  of  the  Coeleftial  and 
Terreftrial  Globes  ;  and  of  Collins' s  Pocket  Qua¬ 
drant.  Oftavo.  Thefe  Five  by  the  Reverend 
John  Harris,  D.  D.  and  Fellow  of  the  Royal  So¬ 
ciety. 

Gloffographia  Anglicana  Nova :  Or,  a  Dictionary 
Interpreting  fuch  hard  Words  of  whatever  Lan¬ 
guage,  as  are  at  piefent  ufed  in  the  Englifh  Tongue ; 
alfo  the  Terms  of  all  Arts  and  Sciences*  From 
the  beft  Modern  Authors.  O&avo. 

A  Compleat  Hiftory  of  England  ;  with  the  Lives 
of  all  the  Kings  and  Queens  thereof,  from  the 
earlieft  Account  of  Time,  to  the  Time  of  the 
Death  of  his  late  Majefty  King  William  the  Third : 
Containing  a  faithful  Relation  of  all  the  Affairs 
of  State  Ecclefiaftical  and  Civil :  The  whole  Illu- 
ftrated  with  large  ufeful  Notes  ;  and  the  Effigies  of 
the  Kings  and  Queens  from  the  Original.  In 
Three  V olumes,  Folio. 

A  Parallel  of  the  Ancient  Archite&ure,  with 
the  Modern ;  in  a  Collection  of  Ten  Principal 
Authors,  who  have  written  upon  the  five  Orders. 
Written  in  French ,  and  made  Englifh  for  the  Bene¬ 
fit  of  Builders.  By  John  Evelin  Efq;  Fellow  of 
the  Royal  Society.  The  Second  Edition.  Folio. 

A  Treatife  of  Fluxions:  Or,  an  Introduction  to 
Mathematical  Philofophy.  A  work  very  ufeful 
for  thofe  that  would  know  how  to  apply  Mathe- 
maticks  to  Nature.  By  Charles  Hayes ,  Gent. 
Folio , 

Mathcfis' Juvenilis  :  Or,  a  Courfe  of  Mathema- 
ticks  for  young  Students,  and  fuch  as  are  not  ar¬ 
rived  to  a  great  Perfection  in  thofe  Studies.  Made 
Englifh  from  the  Latin  of  Jo.  Chrifioph.  Sturmius , 
ProfefTor  of  Philofophy  and  Mathematicks.  In 
Three  Volumes,  Oftavo. 

Magna  Britt  amice  Nothin  :  Or ,  the  prefent 
State  of  Great  Britain  $  with fivers  Remarks  on 


the  Ancient  State  thereof.  By  John  Ch amber Uyn 
Efq;  Fellow  of  the  Royal  Society.  The  2 2d. 
Edition.  OBavo. 

Britannia  Illujlrata  :  Or,  VietVS  of  feveral  of 
the  Queen’s  Palaces  :  as  alfo  of  the  Principal  Seats 
of  the  Nobility  and  Gentry  of  Great  Britain  cu- 
rioufly  Engraven  on  80  Copper-Plates.  Folio. 

An  Introduction  to  the  Hiftory  of  the  Princi¬ 
pal  Kingdoms  and  States  of  Europe.  By  Samuel 
Puffcndorf  ,  Counfellor  of  State  to  the  late  King  of 
Sweden.  Made  Englifh  from  the  Original  High 
Dutch.  The  Sixth  Edition.  OBavo. 

Mifcellanies  by  the  late  Lord  Marquis  of 
H alii  fax,  vi%.  Advice  to  a  Daughter :  Character 
of  a  Trimmer ;  Anatomy  of  an  Equivalent :  A 
Letter  to  a  Diflenter  :  Cautions  for  Choice  of 
Parliament  Men :  A  rough  Draught  of  a  new  Mo-* 
del  at  Sea  :  Maxims  of  State.  OBavo.  ■ 

Reflections  upon  Ridicule:  Or,  what  it  is  that 
makes  a  Man  ridiculous  j  arid  the  Means  to  avoid 
it :  Wherein  are  reprefented  the  different  Manners 
and  Characters  of  Perfons  of  the  prefent  Age. 
Oeiavo. 

The  Compleat  Horfeman ;  or.  Perfect  Farrier : 
In  Two  Parts.  Written  in  French  by  the  Sieur  de 
Solley fell.  Equerry  to  the  prefent  King  of  France  • 
Abridg’d  from  the  Folio.  Done  into  Englifh  by 
Sir  William  Hope .  The  Second  Edition  Correct¬ 
ed  :  Illu  ft  rated  with  feveral  Copper  Plates. 

Oeiavo. 

^  A  Compleat  Body  of  Chirurgical  Operations  : 
Containing,  the  whole  Practice  of  Chirurgery  ; 
with  Obfervations  and  Remarks  on  each  Cafe  \ 
Amongft  which  are  Inferted  the  feveral  ways  of 
Delivering  Women  inNaturaland  Unnatural  La¬ 
bours.  The  whole  Illuftrated  with  Copper  Plates, 
Explaining  the  feveral  Bandages,  Sutures,  and 
divers  ufeful  Inftruments.  By  M.  de  la  Vauoion, 
M.  D.  and  Intendant  of  the  Royal  Hofpitals  about 
Paris.  The  Second  Edition.  Faithfully  done  int© 
Englifh.  OHavo. 

A  New  Voyage  to  the  Eaft  Indies  :  By  Franca 
Leguat  and  his  Companions  ;  Containing  their 
Adventures  in  Two  Defart  Iflands,  &c.  Adorn’d 
with  Maps  and  Figures.  Oeiavo. 

A  Collection  of  TractsChirurgical  andMedicah 
1.  A  New  Light  of  Chirurgery.  2.  The  New 
Light  of  Chirurgery  vindicated.  3.  A  Phyfico- 
Medical  Eflay  concerning  Alkali  and  Acid. 
4.  Further  Confederations  concerning  Alkali  and 
Acid.  5.  A  Treatife  of  the  Gout.  6.  The 
Doctrine  of  Acids  in  the  Cure  of  Difeafes  further 
Aflerted.  7.  A  Relation  of  a  fudden  and  extra¬ 
ordinary  Cure  of  a  Perfon  bit  by  a  Viper.  The 
Second  Edition,  Corrected.  By  John  Colbatchy 
Member  of  the  College  of  Phyficians.  OBavo. 
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A  Treatifc  of  Chirurgical  Operations,  after  the 
Newell  and  moft  exa&  Method  :  with  curious 
Obfervations,  and  a  general  Idea  of  Wounds.  By 
y.  de  la  C barrier . 

There  is  now  in  the  Prefs,  and  will  fpeedily  be 
Publiftfd,  a  Treatife  Intituled,  The  Compleat 
and  exad  Ofteology  :  Together  with  an  Account 
of  the  Difeafes  Incident  to  the  Bones,  and  their 
Cures.  Done  into  Englifh  from  the  French  Ori¬ 
ginal.  Written  by  L'  Clet\,  Phyfician  in  ordina¬ 
ry  to  the  prefent  French  King. 

A  Survey  of  the  Microcofm ;  or,  the  Anatomy 
of  the  Bodies  of  Man  and  Woman :  Wherein  the 
Skin,  Veins,  Arteries,  Nerves,  Mufcles,  Vifcera, 
Bones,  and  Ligaments  thereof,  are  accurately 
Delineated,  and  fo  difpos’d  by  palling,  as  all  the 
Parts  of  the  faid  Bodies  both  Internal  and  Exter¬ 
nal,  are  exadly  reprefented  in  their  proper  Site  : 
ufeful  for  all  Phyficians,  Chirurgeons,  Statuaries, 
Painters,  ©c.  By  Michael  Spaher  of  ‘ Tyrol  and 
Re  mi  Units.  Correded  by  Clapton  Havers ,  *  M.  D. 
and  Fellow  of  the  Royal  Society.  The  Second 
Edition.  Folio. 

Cofmography ;  In  Four  Books  :  Containing, 
The  Chorography  and  Hiftory  of  the  whole 
World,  and  all  the  Principal  Kingdoms,  Pro¬ 
vinces,  Seas  and  Ifles  thereof.  By  Peter  Heylin , 
D.  D.  Improved  with  an  Hillorical  continuation 
to  the  prefent  Times,  by  Edmund  Bohun,  Efq; 
with  a  large  and  more  accurate  Index  than  was 
in  any  ol  the  former  Editions  $  and  Five  New 
Engrav’d  Maps,  according  to  the  bell  and  moft 
exad  Proje&ion.  Folio. 

The  Hillorical  Antiquities  of  Hartferd-fhire  : 
With  the  Original  of  Counties,  Hundreds  or 
Wapentakes,  Boroughs,  Corporations,  Towns, 
Parilhes,  Villages  and  Hamlets.  The  Founda¬ 
tion  and  Original  of  Monafteries,  Churches,  Ad- 
vowfons,  Tythes,  Redories,  Impropriations  and 
Vicarages  in  general ;  deferibing  thofe  of  this 
County  in  particular  :  As  alfo,  The  feveral 
Mannors,  Caftles,  Seats  and  Parks  of  the  Nobi¬ 
lity  and  Gentry,  and  the  Succeflion  of  the  Lords 
in  each  Mannor  therein.  Alfo  the  Charader  of 
the  Abbots  of  St.  Albans.  Faithfully  Colleded 
trom  Pubiick  Records,  Leiger  Boqks,  Ancient 
Manufcripts,£L\  By  Sir  Henry  Chauncty ,  Knight 
Serjant  at  Law.  Folio. 

The  Gentleman’s  Didionary  ;  In  Three 
Parts  :  ( v*%t )  The  Art  of  Riding  the  Great 
-  *  c°ntaining,  the  Terms  and  Phrafes  ufed 

in  the  Manage  and  the  Difeafes  and  Accidents  of 
Horfes.  i.  The  Military  Art  ;  explaining  the 
Terms  and  Phrafes  us’d  in  Field  and  Garrifon,  the 
leans  relating  to  Artillery,  the  Works  and  Mo- 
uons  of  Attack  and  Defence,  and  the  Port  and 

D-UtJum  -  ^i6  P®cers  °f  Army  ;  Illuftrated 
with  Hillorical  Inftances  taken  from  the  Adions 

of  our  Armies.  3.  The  Art  of  Navigation  ;  ex¬ 
plaining  the  Terms  of  Naval  Affairs,  as  Building, 
kiggmg  Working  and  Fighting  of  Ships,  the 
Poll  and  Duty  of  Sea-Officers,  with  Hifto- 


Fleer.  * E^hP'parfdSef  ATphtt^S  °f  0ur 
Sixteenth  Edition  of  the  Original 
I'M  by  the  Stem  Quillet,  and  Dediorfi  ,  , 

Dauphin  :  with  large  Additions,  Alterations'*:.'  d 
Improvements,  Adapted  to  the  Cufioms  and  ^ 
atons  of  the  Englifh ;  And  above  40  cutiom  rw  ■ 
that  were  not  in  the  Original.  OSavo,  ^UCi> 

•ymP16.  ^“tute  of  Undeannefs  confider’d  • 
Wherein  is  DTcourfed  of  the  Caufes  and  Confe* 
quences  of  this  Sin  and  the  Duties  of  fuch  as 
under  the  Guilt  of  it.  10  which  is  added  A 
Difcoutfe  concerning  the  Nature  of  Cbaftiry  and 
the  Means  of  obtaining  if.  Bv  7  F  no  ,, 
Minifter  of  the  Church  of  NeufclI'teU,  AmhoTcf 

’"f“  C"“B“ 

in  Two  Volumes.  Written  in  Spani/k,  by  Mateo 

Verfion  P?”*  ^  S*7#  from  the  New  French 
Vernon  and  compard  with  the  Original  bvTeve- 

raJ.  hands  j  Adorn’d  with  Sculptures.  Otlalo. 

The  Aphorifms  of  Hippocrates ,  and  the  Sen*, 
tences  of  Celjus :  With  Explanations  and  Refe- 
rences  to  the  moft  confiderabie  Writers  in  Phvfirk 
and  Philofophy  both  Antientand  Modern.  To 
which  are  added,  Aphorifms  upon  the  Small-Pox 
m  forme  ^  °ther Diftempers,  not  fo  well  known 

By  c- * 

The  whole  Critical  Works  of  Monfieur 

K«?in:  Containing,  A  Comparifon  between 

anS/  ?emfben”  for  Eloquence.  2.  Homer 
and  for  Poetry.  3.  Thucydides  and  Livy  for 

wZln4^  aPd,^fcf/e  for  Philofophy. 
With  the  Opinions  of  the  Wife  Men  of  all  ApL 

upon  their  Dodrine,  and  the  different  Adventures 
of  their  Seds  :  Likewife  his  Refledions  on  Elo¬ 
quence  in  general,  and  particularly  on  that  of  the 
Bar  and  Pulpit  :  His  Reflexions  on  j'lt/.’s 
reaufe  of  Poefie.  With  a  large  Preface  by  Mr. 
Rymer  His  Reflexions  upon  Hiftory;  upon  Phi- 

v  °nhJ  'pfTr 5  "P°n  Lc*ick  i  «pon  Morali- 

uPon  Meraphyficks:  upon  the 
ufe  of  Philofophy  in  Religion.  In  Two  VoTmes 
Octavo . 

.  Recreations  Mathematical  and  Physical  :  Lav- 
?Jd  So]ving  many  delightful  and  pro¬ 
fitable  Problems  of  Arithmetick,  Geometry  Op- 

P?r  ,Pno,?°"kks.  Cofmography,  Mechanicks, 
Phyficks  and  Pyrotechny.  By  Monfieur  Oemm, 
Profeffor  of  the  Mathematicks  at  Ptris.  Done 
into  Engltjh ,  and  Illuftrated  with  very  many  Cats 
Octavo. 

Of  Wifdom  ;  In  Three  Books :  Written  Origi¬ 
nally  m  French  by  the  Sieur  do  Charron ;  with  an 
Account  of  the  Author.  Made  Englifo  by  George 
Stanhope,  D.  D.  Dean  of  Canterbury,  and  Chaplain 
in  ordinary  to  Her  Majefty.  The  Second  Edition* 

In  Two  Volumes,  Octavo. 
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2472365 
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2521246 
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7245216 

7246035  * 

53 1 

725°945 

■  725*763 

7252581 

7253398 

7254215  | 

532 

7259*16 

7159933 

7260749 

7261565 

7262380  I 

538 

7267272 

7268087 

7268901 

7269716 

7270531 

534 

; 

72754*3 

,  'i  7276226 

7277039 

7277852 

7278664  I 

535 

f 

7283538 

7284349 

7285161 

7285972 

7286784  | 

536 

7291648 

!  7292458 

7293268 

7294078 

7294888 

6  37 

7299743 

7300551 

7301360 

7302168 

7302977 

538 

7307823 

7308630 

7309437 

7310244 

731/051  1 

539 

7315888 

7316693 

7317499 

7318304 

7319*09  I 

540 

» 

7323938 

732474* 

7325546 

7326350 

7327153 

541 

' 

733*973 

7332775 

7333578 

733438o 

7335*82  j: 

542 

* 

7339993 

734°794 

734*595 

7342396 

7343*97  t 

543 

7347998 

7348798 

7349598 

7350397 

735**96  ! 

544 

7355989 

7356787 

7357585 

7358383 

7359181  ! 

545 

7363965 

7364762 

7365558 

7366355 

7367151 

546 

7371926 

7372722 

73735*7 

73743*2 

7375107 

547 

7379873 

7380667 

7381461 

7382254 

7383048 

548 

7387806 

7388598 

7389390 

.7390182 

7390974  | 

549 

7395723 

73965*4 

7397305 

7398096 

7398886 

55° 

7403627 

7404416 

7405206 

7405995 

7406784 

55J 

741 1 5 16 

74*2304 

7413092 

741 3880 

7414668 

552 

74*939* 

7420177 

7420964 

7421750 

7422537 

553 

7427251 

7428037 

7428822 

7429607 

7430392 

554 

7435098 

7435881 

7436665 

>  7437449 

7338232  J 

555 

744293° 

7443712 

7444495 

7445277 

7446059  I 

556 

7450748 

7451529 

74523*o 

745309* 

745387*  j 

557 

7458552 

7459332 

7460 i 1 1 

7460890 

7461670  1 

55s 

7466342 

7467120 

7467898 

7468676 

7469454  I 

5  59  : 

7474118 

7474895 

7475672 

7476448 

7477225  j 

560 

7481880 

7482656 

7483431 

7484206 

7484981  1 

561 

7489619 

749°403 

749**77 

7491950 

7492724  1 

\ 


* 


»,-^v  *1'*'  '*  *'  *|  «  •x  jij  ^  -i*v  ^ 


Log  a  <^ir  hm  s.  , ,  _ 15 


5 

6 

7 

8 

.  9 

Diff. 

6959193 

6960067 

6960942 

6961816 

696269O 

875 

O 

6967931 

!  6968804 

6969676 

6970549 

6971421 

873 

872 

O _ 

6976652 

6977513 

6978394 

6979264 

6980135 

6985355 

6986224 

6987093 

*  6987963 

698883I 

070 

868 

866 

6994041 

7002709 

7011361 

6994908 

7003575 

7012225 

6995776 

7004441 

7013089 

6996643 

7005307 

7013953 

69975IO 

7006172 

7OI4816 

865 

7019995 

7020857 

7021719 

7022582 

7023444 

863 

86  ( 

7028612 

7029472 

7C30333 

7o3i*93 

7032054 

7037212 

7038071 

7038929 

7039788 

7040647 

860 

7045794 

7046652 

7047509 

7048366 

7049223 

857 

7054360 

7062910 

7055216 

7056072 

7056927 

7057782 

855 

7063764 

7064617 

7065471 

7066324 

854 

7071442 

7072294 

7073146 

7073998 

7074850 

853 

7079957 

7080808 

7081659 

7082509 

7083359 

;  *  ?■ 

850 

7088456 

7089305 

7090154 

7091003 

7091851 

849 

7096939 

7097786 

7098633 

7099480 

7IOO327 

848 

7105404 

7113854 

7106250 

7107096 

7*°794* 

7I08786 

845 

7114698  j 

7115542 

7116385 

7117229 

844 

7122287 

7123129 

7*2397* 

7 1 248  < 3 

7I25655 

843 

7130703 

7I3I544 

7132385 

7133225 

7134065 

841 

7I39*°4 

7*39943 

7140782 

7141620 

7*42459 

840 

7147488 

7148325 

7 1 49 1 62 

71 50000 

7150837 

>  838 

7*5585<S 

7*56691  i 

7157527 

7*58363 

7159*98 

J37 

7164207 

7165042  1 

7165876 

7166710 

7*67544 

834 

7171548 

7173376 

7174208 

7175041 

7*75873 

833 

7180863 

7181694 

7182525 

7183356 

7184186 

831 

7189167 

7189996 

7190826 

7*9*655 

7I92484 

830 

7*97455 

7198283  { 

71 99 1 1 1 

7199938 

7200766 

828 

7205727 

7206554 

7207380 

7208206 

7209032 

826 

71*3984 

,  72*4809 

7115633 

7216458 

7217282 

825 

7222225 

7223048 

7213871 

7224694 

7225517 

824 

7230450 

7231172 

7232093 

7232914 

7233736 

822 

7238660 

7239480 

7240300 

7241120 

7241939 

821 

7146854 

7247672 

724849* 

7249309 

725OH7 

819  I 

7155033 

7255850 

7256667 

7257483 

7258300 

818 

7263196 

7264012 

7264817 

7265642 

7166457 

816 

717*344 

7272*58 

7272972 

7273786 

7274599 

814 

7179477 

7280290 

7281101 

7281914 

7282726 

, 

813 

7187595 

7288406 

7289216 

7290027 

7290838 

8 1 1  ‘  , 

7295697 

7296506 

72973*6 

7298125 

7298934 

809 

7303785 

7304593 

730540° 

7306208 

7307015 

808 

7311857 

7312663 

7313470 

73*4176 

7315081 

806^ 

73*99*4 

7320719 

732*524 

7322329 

7323133 

805 

7317957 

7328760 

7329564 

7330367 

733**7° 

804 

7335985 

7336787 

7337588 

7338390 

7339*9* 

803 

7343997 

7344798 

7345598 

7346398 

7347*98 

800 

735*995 

735*794 

7353593 

7354392 

7351*9* 

799 

7359979 

7360776 

7361574 

7362371 

7363168 

798 

7367948 

7368744 

7369540 

737°335 

7371*31 

797 

7375902 

7376696 

7377491 

7378285 

7379079 

795 

738384* 

7384634 

7385427 

7386220 

7387013 

793 

.  739*766 

7391558 

7393350 

739414* 

7394932 

792 

7999677 

7400467 

7401157 

7402047 

7402837 

79* 

74°7573 

7408362 

7409*5*  ! 

7409939 

7410728 

789 

74*5455 

7416243 

7417030 

7417817 

7418604 

787 

74*3313 

7424*09 

7424895 

7425680 

7426466 

786 

7431176 

7431961 

7432745 

743353° 

74343*4 

784 

74390*5 

7439799 

7440582 

7441365 

7442147 

;  '  * 

5  783 

7446841 

7447622 

7448404 

744918^ 

7449967 

781 

6454652 

7455432 

7456211 

7456992 

7457772 

781 

7462449 

7463228 

7464006 

7464785 

7465564 

779 

7470232 

7471009 

7471787 

7472564 

747334* 

778 

7478001 

7478777 

7479553 

7480329 

7481105 

776 

7485756 

748653* 

7487306 

7488080 

7488854 

775 

74.03498 

749427* 

7495044 

7495817 

749659° 

1 _ 

774 

1 


*  6  A  T  A  B  L  E  of 


Num.  j 

1 . 7 

1 

0 

1 

2 

3 

4 

561 

74973^3 

7498136' 

7498908 

.  7499681 

T 

!  7500453 

7508i68 

563 

7505084 

7505855 

7506626 

•  7507398 

564 

7512791 

7513561 

7514331 

7515100 

i  7515870 

565 

7520484 

7511153 

7522022 

J  752279° 

1  7523558 

753*232 

566 

7528164 

7528932 

7529699 

7530466 

567 

753583^ 

7536596 

7537362 

*  7538128 

7538893 

568 

7543483 

7544248 

7545011 

1  7545777 

7546541 

569 

7551123 

7551 886 

7552649 

75534*2 

7554175 

57° 

7558749 

7559510 

7560272 

7561034 

7561795 

57i 

75^636r 

7567122. 

6567882 

|  7568642 

!  7569402 

572 

7573960 

7574719 

7575479 

7576237 

7576996 

57? 

574 

7  58  J  546 

7582304 

7583062 

7583819 

1  7584577 

7589H9 

7589875 

7596632 

759*388 

1  7592*44 

575 

7596678 

7597434 

7598189 

7598944 

1  7599699 

!  7607240 

576 

7604225 

7604979. 

7605733 

7606486 

577 

/761 1758 

7612511 

i  7613263 

7614016 

i  7614768 
7622283 

578 

7619278 

7620030. 

7620781 

7621532 

579 

76  26786 

7617536 

7628286 

7629035 

7629785 

7637274 

580 

7634280 

7635019 

7635777 

7636526 

5.81 

7641761 

7642509 

1  7643156 

i  7644003 

7644750 

581 

* 

7649230 

7649976 

,  7650722 

7651468 

7652214 

583 

584 

585 

7656686 

7657430 

1  7658175 

;  7658920 

|  7659664 

7667102 

7664128 

7664872 

7672301 

j  7665616 
i  7673043 

7666359 

7671559 

!  7’673785 

7674527 

7681940 

7689339 

586 

7678976 

7686381 

7679717 

i  7680458 

?  . —  — — - 

7681199 

587 

7687  I  21 

j  7687860 

;  7688600 

588 

i  •  589 

7693773 

76945 1 2 

7695250 

7695988 

7696727 

7701153 

7701890 

7702627 

7703364 

7704101 

590 

7708520 

7709256 

j  7709992 

1  7717344 

77  *'0728 

77*1463 

59i 

«  — — 

7713875. 

7716610 

|  7718079 

7718813 

591 

7723217 

772395I 

7724684 

77154*7  • 

7726150 

7733475 

593 

773°547 

7731279 

773201 r 

|  7732743 

594 

7737864 

7738596 

7739326 

7740057 

774°788 

59.5 

7745170- 

7745899 

7746629 

;!  7747359 

7748088 

596 

775I463 

i  7753191 

!  7753920 

7754648 

7755376 

597 

7759743 

7760471 

7761198 

7761925 

7762652 

7769916 

598 

i 

7767012 

7767738 

7768464 

7769190 

599 

7774268 

!  7774993 

,  7775718 

7776443 

7777*67 

600 

7781513 

7782236 

7782960 

7783683 

7784407 

779*634 

7798850 

601 

7788745 

i  7789467 

7790190 

7790912 

602 

» 

7795965 

j  7796636 

7797408 

7798129 

6  03 

7803173 

.  7803893 

7804613 

7805333 

7806053 

604 

7810369 

78 1 1088 

7811807 

7812526 

7813245 

605 

7817554 

7818272 

7818989 

7819707 

7820424  . 

7827592 

6c6 

7824726 

7825443 

7826159 

7826876 

607 

/  ' 

7831887 

7832602 

7833318 

7834033 

7834748 

608 

/ 

7839036 

7839750 

7840464 

7841178 

7841892 

609 

7846173 

7846886 

7847599 

7848312 

7849024 

6 1 0 

7853298 

7854010 

7854722 

7855434 

7856145 

61 1 

7860412 

786 1123 

7861833 

7862544 

7863254 

611 

7867514 

7868224 

7868933 

7869645 

7870352 

6 1 3 

61 4 

7874605 

7875313 

7876021 

7876730 

7877438 

7881684 

7882391 

7883098 

7883805 

7884512 
7891 575 

615 

7888751 

7889457 

7890163 

7890869 

6r6 

617 

6i  8 

619 

7895807 

7896512 

7897217 

7897922 

7898626 

7902852 

7909885 

7903555 

79*°587 

7904259 

791 1290 

7904963 

79**992 

7905666 

7912695 

7916906 

7917608 

7918309 

7919011 

79*97*2 

O  wO 

7923917 

7924617 

7925318 

7926018 

7926718 

u«  I 

7930916 

7931615 

79323‘4 

7933014 

79337H 

6zi 

7937904 

7938602 

7939300 

7939998 

7940696 

613 

7  944880 

7945578 

7946274 

794697* 

7947668 

614 

7951846 

7952542 

7953238 

7953933 

7954629 

t  02.5 

79588oo 

7959495 

7960190 

7960884  * 

7961578 

626 

• 

7965743 

7966437 

7967*3* 

7974060 

7967824  , 

7968517 

627 

_ J 

79716,7  5 

7973368 

7974753 

■7975445 

i 


•  r-  • 


■  r  «  ’  «>. 


logarithms. 


*7 


5 


75012x5 

7508939 

7516639 

7514316 

7531999 

7539659 

7547305 

7554937 

7562556 

7570162 

7577755 

7585334 

7592900 

7600453 

7607993 

7615520 

7623034 

7630534 

7638022 

7645497 

7652959 

7660409 

7667845 

7675269 

7682680 

7690079 

7697465 

7704838 

7712199 

7719547 

7726884 

7734207 

7741519 

7748818 

7756104 

7763379 

7770642 

7777892 

7785136 

7792356 

779957* 

7806773 

7813963 

7821141 

7828308 

7835463 

7842606 

7849737 

7856857 

7863965 

7871061 

7878146 

78852*9 

7892281 

7899331 

790637© 

7913397 

7920413 

79274*8 

79344 1 1 

794*394 

7948365 

7955314 

7962273 

7969m 

7976137 


6 

7 

8 

9  i 

- -  -  - 

~  ■  Diff. 

7501997 

7502769 

750354* 

75043*1 

772  ? 

7509710 

7510480 

75*115* 

7  5UQ2I 

77* 

75i74°9 

7518178 

7518947 

75197 16 

769 

7515094 

7525862 

7526629 

7517397 

768 

7531766 

7533531 

7534298 

7535065 

767  1 

7540424 

7548069 

754*  *89 
7548831 

754* $54 
7549596 

7542719 

755°359 

766 

764 

7555700 

7556461 

7557114 

7557987 

762  j 

7563318 

7564079 

7564840 

7565600 

76 1  j 

7570922 

7571682 

757144* 

7573101 

.760 

7578513 

7579272 

7580030 

7580788 

759 

7586091 

7586848 

7587605 

7588362 

757 

759*3656 

75944*1 

7595168 

7595923 

756 

7601208 

7601962 

7602717 

7603471 

755 

7608746 

760950© 

7610253 

7611005 

753 

7616272 

7617014 

7617775 

7618527 

752 

7623784 

7624535 

7625285 

7626035 

75  * 

7631284 

7632033 

7632782 

7633531 

749 

7638770 

76395*8 

7640266 

7641014 

748 

7646244 

7646991 

7647737 

7648484 

747  : 

7653705 

7654450 

7655195 

7655941 

74S  [ 

7661 1 53 

7661897 

7662641 

7663385 

744 

7668588 

7669331 

7670074 

7670816  ) 

743 

767601 1 

7676752 

7677494 

7678235 

742, 

7683421 

7684161 

7684901 

7685641 

1 

74* 

7690818 

7691557 

7692296 

7693035 

74°  | 

7698203 

7698940 

7699678 

7700416 

738 

7705575 

770631 1 

7707048 

7707784 

737 

7712934 

77*3670 

7714405 

7715*4° 

736 

7720282 

7721016 

7721750 

7722483 

734 

7727616 

7728349 

7729082 

7729814 

733 

7734939 

7735670 

7736402 

7737*33 

732 

7742249 

7742979 

7743710 

7744440 

73*  ;; 

7749547 

7750276 

7751005 

775*734 

730  ; 

7756832 

7757560 

7758288 

7759016 

728  j 

7764106 

7764833 

7765559 

7766286 

717  t 

7771367 

7772093 

7772818 

7773545 

726 

7778616- 

7779340 

7780065 

7780789 

715  1 

7785853 

7786576 

7787299 

7788022 

; 

723  ■  1 

7793078 

7793800 

77945-11 

7795H3 

711  f; 

7800291 

7801012 

7801732 

7802453 

7  a- 1  !i 

7807492 

7808212 

7808931 

7809650 

720 

7814681 

781 5400 

7816118 

7816836 

* 

718 

7821859 

7822576 

7823193 

7824010 

7*7  ( 

7*6  j 

7829024 

7829740 

7830456 

7831171  ! 

7836178 

7836892 

7837607 

7838321 

> 

7*5  ! 

7843319 

7844033 

7844746  : 

7845460 

; 

714 

7850450 

7851*62 

7851874 

7852586 

i 

• 

713  : 

7857568 

785827.9  : 

7858990 

7859701 

712  i  I 

7864675 

7865385 

7866095 
7873188  - 

7866805 

71 1 

7871770 

7871479 

7873896 

7*o 

7878853 

7879561 

•7880269 

7880976 

708  j 

7885926 

7886632 

7887339  i 

-7894397 

7888045 

7895102 

7°7  I 

7892986 

7893691 

7°6  : 

7900035 

7900739  ; 

79° *444 

7902148 

7°  5 

7907073 

7907776 

7908479 

7909182 

704 

79*4°99 

7914801 

7921815 

7915503 

7916205 

702  [ 

7921 1 14 

79225 16 

7923216 

701 

79281 1.8 

7928817 

7929517 

79301*7 

700 

7935**0 

7935809 

7936507 

7937206 

699  | 

7942°9* 

7942789 

7943486 

7944*83 

698  j 

794906 1 

7949757 

7950454 

795*150 

697  I 

7956020 

7956715 

79574*0 

7958105 

696 

7962967 

7963^62 

7964356 

7965050 

695  , 

7969904 

7970597 

7971290 

7971983 

1 

694 

7976829 

797751* 

7978113 

,7978905 

J 

692  ! 

I 


1 8  ,  A  Table  of 


Num. 

O 

1 

2 

3 

4  » 

628 

7979596 

7980288 

7980979 

7981671 

7982362  I 

619 

7986506 

7987197 

7987887 

7988577 

7989267  !, 

630 

79934° 5 

7994°95 

7994784 

7995473 

7996162  f 

6qi 

8000294 

8000982 

8001670 

8002358 

8003046  l 

63I 

8007171 

8007858 

8008545 

8009232 

8009919  \ 

6  33 

8014037 

8014713 

8015409 

8016095 

8°l678l  j 

654 

8020893 

8021578 

8022262 

8022947 

8013632  5 

6^5 

8027737 

8028421 

8029105 

8019789 

8030472 

636 

8034571 

8035254 

8035937 

8036619 

8037302  I 

637 

8041394 

8042076 

8042758 

8043439 

8044m 

638 

8048207 

8048887 

8049568 

8050248 

8050929  | 

639 

8055009 

8055688 

8056368 

8057047 

8057726  1 

640 

8061800 

8061478 

8063157 

1  8063835 

8064513  | 

641 

8068580 

8069258 

8069935 

8070612 

8071290  1 

642 

8075350 

8076027 

8076703 

8077379 
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786 

787 

788 

789 

790 

791 
79* 

793 

794 

795 

796 

797 

798 

799 

800 

80 1 


802 

803 


805 

806 

807 

Tog 

809 

810 
8n 

812 

813 


814 

815 

816 

817 

818 

819 


820 
82  r 

822 

823 
8  24 
82  5 


88081 36 
8813847 
8819550 
8825245 

8830934 

8836614 

8842288 

8847954 

8853612 

8859263 

8864907 

8770544 

, 8876(73 
8881795 
8887410 
8893017 
8898617 
8904210 

8909796 
8915375 
8920946 
189265  io 
8932068 
8937618 

8943161 

8948697 

8954225 
8959747 
8965262 
8970770 
8976271 
8981765 
8987252 
8992732 
8998205 
9003671 

9009131 
9014583 
9020029- 
9025468 
9030900 
9036325 

9°4 1 744 
9047155 

9052560 
9057960 
9063351 

9068735 

9074114 
9079485 
9084850 
9090209 
9095560 
9100905 

9106244 
9U  1  576 
9116902 
9122220 
9127533 
9432839 
9138139 

914343* 

9148718 
91 53998 
9159*7* 
9164539 


8808707 
8814417 
8820120 
8825815 
8831502 
8837182 

8842855 
8848520 
8854178 
8859828 
8865471 
8871 107 

8876736 
8882357 
8887971 
8893577 
8899177 
8904769 

8910354 
891593* 
8921 503 
8927066 
8932623 
8938172 


8943715 
8949*50 
8954778 

8960299 

8965813 

8971320 

8976821 

8982314 

8987800 

8993279 

899875* 

9004218 

9009676 
9015128 
9020573 
902601 1 
9031443 
9036867 

9042285 

9047696 

9053101 

9058498 

9063889 

9069273 

9074651 

9080022 

9085386 

9090744 

9096095 

9101440 

9106778 

9112109 

91*7434 

9122752 

9128064 

9133369 

91 38668 
9143961 
9149246 

9*  54  5*6' 
91 59799 

9165066 


8809279 
8814988 
8820689 
8826384 
8832070 
883775° 

8843421 
8849086 
8854743 
8860393 
■8866035 
8871670 

8877298 
8882918 
8888532 
8894138 
8899736 
8905328 

8910912 

8916489 

8922059 

8927622 

8933178 

89387*7 

8944268 

8949803 

8955330 

8960851 

8966364 

8971871 

8977370 

8982863 

8988348 

8993827 

8999*99 

9004764 

9010222 
9015673 
9021 1 17 
9026555 

9031985 ' 

9037409 

9042827 
9048237 

9053641 
9059038 
9064428 
9069812 

9075188 

9080559 

9085922 

9091*79 
9096630 

9101974 

91073  1 1 
9112642 
91 17966 
91*3234 
9128595 
9133899 

9139198 
9144489 
9149775 
9i55054 
9160326 
9165592 


8809850 
8815558 
8821259 
8826953 
8832639 
8838317 

8843  988 
8849652 
8855308 
8860957 
8866599 
8872233 

8877860 
8883480 
8889093 
8894698 
8900296 
8905887 

8911470 

8917047 

8922616 

8928178 

8933733 

8939281 

8944822 

8950356 

8955883 

8961403 

896691 5 

8972421 

8977920 

8983412 

8988897 

8994375 

8999846 
9005310 

9010767 
9016218 
9021661 
9027098 
9032528 
9037951 
9043368 
9048778 

9054181 

9059577 
9064967 

9070350 
9075726 

908 1095 
9086458 
9091815 
9097165 
9102508 

9107844 

9113174 

9118498 
9123815 
9129126 
9134430 

9139727 
9145018 
9150303 
9155581 
9160853 
91661 18 


_ 

8810421 
8-16129 
8821829 
8827522 

8833207 
8838885 

8844555 

8850218 
8855874' 

8861522 
8867163 
8872796 
8878423 
8884042 
8889653 

8895258 
8900855 
8906445 

8912028 
8917604 
8923173 
8928734 

8934288 
8939836 

8945376 
8950909 
8956435 
8961954 

8967466 

8972971 

8978469 

8983960 

8989445 

8994922 

9000392 

9005856 

9011313 

9016762 
9022205 
9027641 
9033071 

9038493 

9043909 
9049318 

9054721 

90601 r6 
906,5505 
9070887 

9076263 
9081632 
9086994 
9092350 
9097699 
9103042 

9108378 

91 «37°7 
91 19030 

9124346 
9129656 

9r_3496o 

9140257 

9145547 
9150831 
9156109 
9161380 
9166645 


f 


logarithms. 


5 

6 

7 

8 

9 

DifF. 

8810992 

88 1 1 563 

8812134 

8812705 

88 1 3276- 

57i 

8816699 

8817269 

8817840 

8818410 

8818980 

57° 

8811398 

8822968 

8823537 

8824107 

8824676 

569 

8818090 

8828659 

8829228 

8829797 

8830365 

568 

8833775 

8834343 

883491 1 

8835479 

8836047 

568 

8839451 

8840019 

8840586 

8841 i 54 

8841721 

-JM  . 

8845m 

8845688 

8846255 

8846821 

8S47387 

567 

8850784 

8851350 

8851915 

8852481 

8853047 

566 

8856439 

8857004 

8857569 

8858134 

8858699 

565 

8862086 

8862651 

886321 5 

8863779 

8864343; 

564 

8867726 

8868290 

8868854 

8869417 

8869980 

563 

8873359 

8873922 

8874485 

8875048 

8875610 

563 

8878985 

8879547 

8880109 

8880671 

8881233 

562 

8884603 

8885165 

8885726 

8886287 

8886848 

561 

8890114 

8890775 

8891336 

8891896 

8892457 

561 

8895818 

8896378 

8896938 

8897498 

8898058 

560 

890141 5 

8901974 

8902533 

8903092 

8993651 

560 

8907004 

8907562 

8908121 

8908679 

8909238 

559 

8911586 

8913144 

8913702 

89i4^59 

8914817 

GO 

1 

8918161 

89 r 87 1 8 

8919279 

8919832 

8920389 

557 

8923729 

8924285 

8914842 

8925398  . 

8925954 

556 

8929290 

8929846 

8930401 

8930957 

893 1512 

•  556 

8934843 

8935398 

8935953 

8936508 

8937063 

555 

8940390 

8940944 

8941498 

8942053 

8942607 

✓ 

554 

8945929 

8946483 

8947037 

894759° 

8948143 

553 

8951462 

8952015 

8952567 

8953120 

8953673 

553 

8956987 

8957539 

8958092 

8958644 

8959195 

552 

8962506 

8963057 

8963608 

8964160 

89647 1 1 

55* 

8968017 

8968568 

89691 18 

8969669 

8970219 

55i 

8973521 

8974071 

89746H 

8975171 

8975721 

55° 

8979019 

8979568 

89801 17 

8980667 

8981216 

55° 

8984509 

8985058 

8985  606 

8986155 

8986703 

549 

8989993 

8990541 

8991089 

8991636 

8992184 

548 

8995469 

8996017 

8996564 

899711 1 

8997658 

547 

9000939 

9001486 

9002032 

9002579 

9003125 

547 

9006402 

9006948 

9007494 

9008039 

9008585 

546 

901 1858 

9012403 

9012948 

9013493 

9014038 

545 

9017307 

901785 1 

9018396 

9018940 

9019485 

545 

;  9022749 

9023293 

9023837 

9024381 

9024924 

544 

9028185 

9028728 

9029271 

9029814 

9030357 

544 

9033613 

9034156 

9034698 

9035241 

9035783 

,  ■  _ 

542 

9039035 

9039577 

9040 1 1 9 

9040661 

9041201 

542 

9044450 

9044992 

9°45533 

9046073 

904661 5 

541 

9049859 

9050399 

9050940 

9051480 

9052020 

541 

9055261 

9055800 

9056340 

9056880 

9057419 

54° 

9060655 

9061195 

9061734 

9062274 

9062812 

539 

9066044 

9066582 

9067121 

9067659 

9068197 

539 

1  9071425 

9071963 

9072501 

9073038 

9073576 

538 

;  9076800 

9077337 

9077874 

907841 1 

9078948 

537 

9082169 

9082705 

9083241 

9083778 

9084314 

537 

908753° 

9088066 

9088602 

9089137 

9089673 

536 

9092885 

9093420 

9093955 

9094490 

9095025 

535 

9098234 

9098768 

i  9099303 

9099837 

9100371 

535 

9103576 

9104109 

9104643 

9io.5I77 

9105710 

534 

9108911 

9109444 

9109977 

91 10510 

91 1 1043 

533 

9U4240 

9 1 14772 

9115305 

9115837 

91 16369 

533 

9119562 

9120094  ' 

91 20626 

9121 1 57 

9121689 

532 

.  9124878 

9125409 

9125940 

912647 1 

9127002 

532 

9130187 

91 30717 

9131248 

9131778 

9131309 

53i 

'  913549° 

9136019 

9136549 

9137079 

9137609 

53° 

9140786 

9141315 

9141844  , 

914237 3 

9142903 

1  _ 

529 

91 46076 

9146604 

9147133 

9147661 

9148190 

529 

91 5 1 359 

9151887 

91 5*4* 5 

9152943 

9153471 

528 

91 56636 

9 1 57 1 63 

91 57691 

9158218 

9158745 

5*7 

9161907 

9162433 

9162960 

9163487 

9164013 

5*7 

9  1 67  I  7  f  ] 

9167697 

9168223 

9168749 

9169275 

526 

s 


/ 


24 


A  T 


ABLE  0 


>/ 


Nmu. 

826 
827 ' 

828 

829 

830 

831 


832 

833 

834 

835 

836 

837 


838 

839 

840 

841 

842 

J43_ 

844 

845 

846 

847 

848 

849 


850 

851 

852 

853 

854 

S55 


856 

857 

858 

859 

860 

86 1 


862 

863 

864 

8  65 
866 
867 


9169800 

9175055 

9180303 

9185545 

9190781 

9196010 

9201233 
9206450 
921 1661 
9216865 
9222063 
9^7*55 
9232440 
9237620 
9242793 
924796° 
9253121 
9258276 

9263424 

9268567 

9273704 

9278834 

9283959 

9289077 

9294189 

9299296 

9304396 

9309490 

93M579 

9319661 

9324738 

9329808 

9334873 

9339932 

9344984 

93^50032 

9355073 

9360108 

9365137 

9370161 

9375179 

9380191 


868 

9385197 

869 

9390198 

870 

9395193 

871 

9400182 

872 

9405165 

873 

9410142 

874 

9415114 

875 

9420081 

876 

9425041 

877 

9429996 

878 

9434945 

879 

9439889 

880^  1; 

9444827 

88l.. 

9449759 

882 

9454686 

883 

9459607 

884 

9464523 

885 

9469433 

886 

9474337 

887, 

9479236 

888 

9484130 

889  1 

9489018 

89c  1 

9493900 

891  1  I 

9498777 

9170326 

9175580 

9180828 

9186069 

9I9I3°4 

9196533 
92'°  *7  5  5 

9206971 

9212181 

92,1738  5 

9222582 

9227773 

9232958 

9238137 

9243310 

9248476 

9253637 

92,58791 

9263939 

9269081 

9274217 

9279347 

9284471 

9289588 

9294700 

9299806 

9304906 

9309999 

9315087 

9320169 

93252,45 

9330315 

9335379 

9340437 

9345489 

9350536 

9355576 

936061 1 

9365640  V 

9370663 

937568c 

9380692 

9385697 

9390697 

9395692 

9400680 

9405663 

9410640 

9415611 

9420577 

9425537 

9430491 

9435440 

9440383 

9445320 

9450252 

9455178 

9460099 

9465014 

9469923 

9474827 

9479726 

9484619 

9489506 

9494388 

9499264 


2 

9170852 

9176105 

9181352 

9186593 

9191827 

9*97055 

9202277 

9207493 

9212702 

9217905 

9223102 

9228292 

9233477 

9238655 

9243827 

9248993 

9254*52 

9259306 

9264453 

9269595 

9274730 

9279859 

9284983 

9290100 

929521  I 
9300316 
9305415 
9310508 
9315596 
9320677 

9325752 

9330822 

9335885 

9340943 

9345994 

9351040 

9356080 
93611 14 
9366143 

9371165 

9376182- 

9381193 

9386198 

939**97 

9396191 

940H79 
9406161 
94*1*37 
94 1 61 08 
9421073 
9426032 
9430986 

9435934 

9440877 

■ — — ■  -  . — » 

9445814 
9450745. 

9455671 

9460591 
9465505 

94704*4 

9475317 
948021 5 
9485108 
9489994 
9494876 
9499752 


3 


9171378 
9176630 
9181877 
9187117 
9*92350 
9* 97578 
9202799 
920801 4 
9213222 
9218425 
9223621 
\922881 r 

9233995 

9239172 

9244344 

9249509 

9254668 


9416605 

9421569 

9426528 

943*48i 

9436429 

944137* 

9446307 

9451238 

9456163 

9461082 

9465996 

9470905 

9475807 

9480705 

9485597 

9490483 

9495364 

9500239 


9171903 

9*77155 

9*82401 

9*87640 

9*92873 

9*98100 

9203321 

9208535 

92*3743 

9218945 

9224140 

9229330 

9234513 

9239690 

92,44860 

9250025 

9255184 


9259821 

1  9260336 

9264968 

I  9265482 

9270109 

j  9270622 

9275243 

9275757 

9280372 

9280885 

9285495 

9286007 

929061 1 

9291 123 

9295722 

9296233 

9300826 

9301336 

9305925 

9306434 

931*017 

93**526 

9316104 

93*66*2 

9321185 

9321692 

9326259 

9326767 

933*328 

|  9331835 

9336391 

9336897 

934*448 

1  934*953 

9346499  | 

9347004 

9351544 

9352049 

9356584 

9357087 

9361617 

9362120 

9366645 

9367*48 

9371667 

9372169 

9376683 

9377184 

9381693 

9382194 

9386698 

9387198 

939*697 

9392196 

9396690 

9397*89 

9401677 

9402176 

9406659 

9407157 

94**635 

9412132 

9417101 

9422065 

9427024 

943*976 

9436923 

9441865 

9446800 

9451730 

9456655 

946*574 

9466487 

947*395 

9476297 

948*194 

9486085 

9490971 

9495852 

9500726 


-  -  ■  -  -  ■  •  "  •” 

logarithms. 


5 

6 

7 

8 

9 

Diff. 

9171429 

9172954 

9173479 

9174005 

917453° 

526 

9177680 

9178205 

9178730 

9179154 

9179779 

515 

9182915 

9183449 

9183973 

9184497 

9185021 

5H 

9188164 

9188687 

9189211 

9l89734 

9190258 

524 

9193396 

9193919 

9194442 

9194965 

9195488 

513 

9198623 

9199145 

9199667 

9200189 

92007 1 1 

523 

9203841 

9204364 

9204886 

9105407 

9205929 

521 

9209056 

9209577 

9210098 

9210619 

921 i 140 

511 

9214263 

9214784 

9115304 

9215824 

9116345 

520 

9219465 

,  9219984 

9220504 

9221024 

922! 543 

520 

9224659 

9225179 

9225698 

9226217 

9226736 

519 

9229848 

9230367 

92.30885 

9231404 

9231922 

5*8 

9235031 

9135549 

9236066 

9136584 

9237102 

5*8 

9240208 

9240724 

9241242 

914*759 

9242276 

518 

9245377 

9H5894 

9246410 

9246927 

9247444 

517 

9250541 

9251057 

9151573 

9252089 

9252605 

5i6 

9255699 

925621 5 

925673c 

9257245 

9257761 

5*5 

9260851 

9261 366 

9261880 

9262395 

92629IO 

5*5 

9265997 

926651 1 

9267025 

9267539 

9268053 

5*5 

9271136 

9271650 

9272163 

9272677 

9273 I90 

5H 

9276270 

9276783 

9277296 

9277808 

92783U 

513 

9281397 

9281909 

9282422 

9282934 

9283446 

5*1 

9286518 

9287030 

9287541 

9288054 

9288565 

511 

9291634 

9292145 

9292656 

9193167 

9293678 

5*i 

9296743 

9297254 

9197764 

9198175 

9298785 

5ii 

9301847 

9302357 

9302866 

9303376 

9303886 

510 

9306944 

93c7453 

9307963 

9308472 

9308981 

510 

9312035 

93H544 

93i3053 

9313561 

931407° 

509 

9317H1 

9317629 

9318137 

9318645 

9319*53 

509 

9322200 

9322708 

9323215 

9313713 

9324230 

508 

9327274 

9317781 

9318288 

9328795 

932930I 

5°7 

933134* 

9331848 

5333354 

9333860 

9334367 

506 

9337403 

93379°9 

9338415 

9338910 

9339416 

506 

934M59 

9341964 

9343469 

9343974 

9344479 

506 

9347509 

9348013 

9348518 

9349011 

9349517 

5°5 

9351553 

9353057 

9353561 

9354065 

9354569 

504 

9357591 

9358095 

9358598 

9359101 

9359605 

5°4 

9362623 

9363126 

9363629 

9364132 

9364635 

503 

9367650 

9368152 

9368655 

9369157 

9369659 

502 

9372671 

9373171 

9373674 

9374176 

9374677 

• 

502 

9377686 

9378187 

9378688 

9379189 

937969° 

- 

502 

9382695 

9383195 

9383696 

9384196 

9384697 

501 

9387698 

9388198 

9388698 

9389198 

9389698 

500 

9392696 

9393*95 

9393695 

9394194 

9394693 

500 

9397688 

9398187 

9398685 

9399184 

9399683 

499 

9402674 

9403172 

9403670 

9404.169 

9404667 

498 

9407654 

9408152 

9408650 

9409147 

9409645 

497 

9412629 

9413126 

9413623 

9414120 

9414617 

497 

9417598 

9418095 

9418591 

9419088 

94*9584 

497 

9422561 

9413058 

9413554 

9424049 

9414545 

496 

9427519 

9428015 

9428510 

9429005 

9429501 

495 

9432471 

9432966 

9433461 

9433956 

9434450 

495 

9437418 

9437912 

9438406 

9438900 

9439395 

494 

9442358 

19442852 

9443346 

9443840 

9444333 

494 

9447294 

9447787 

9448280 

9448773 

9449266 

1 

494 

9452223 

9452716 

9453108 

9453701 

9454*93 

493 

9457147 

9457639 

9458131 

94586i3 

9459115 

491 

9462066 

9462557 

9463048 

9463540 

9464031 

1  7 

491 

9466978 

9467469 

9467960 

9468451 

9468942 

49* 

9471886 

9471376 

9472866 

9473357 

9473847 

49* 

9476787 

9477177 

9477767 

9478257 

9478747 

490 

9481684 

9482173 

9482662 

9483151 

9483641 

490 

9486574 

9487063 

9487552 

9488040 

9488529 

489 

9491460 

9491948 

9492436 

9492924 

9493411 

489 

9496330 

9496827 

94973H 

9497802 

9498290 

488 

!  9501213 

950 1701 

9502188 

9.S'o2&7  5 

9503162  f 

g 


0 


26  A  T  A  B  L  E  of 


Kum. 

0 

j  1 

. .  ■  1  1 — 

2 

3 

4 

892 

9503649 

9504135 

9504622 

9505109 

9505596 

893 

9508515 

9509001 

9509487 

95°9973 

9510459 

894 

\ 

95 1 3375 

9513861 

9514347 

9514832 

9515318 

895 

9518230 

9518716 

9519201 

9519686 

952oi?I 

896 

9523080 

9523565 

9524049 

9524534 

9525°i8 

897 

9527924 

9528409 

9528893 

9529377 

!  9529861 

898 

9531763 

9533247 

9533730 

9534214 

9534697 

899 

9537597 

9538080 

9538563 

9539046 

9539529 

900 

95424.15 

9542908 

954339^ 

954387* 

9544355 

r-  90  F 

9547248 

9547730 

9548212 

9548694 

,  9549176 

902 

9552065 

9552547 

9553028 

9553510 

j  9553991 

903 

955687? 

9557358 

9557839 

9558320 

9558801 

9*4 

9561684 

9562r65 

9562645 

9563125 

;  9563605 

9°5 

9566486 

9566966 

9567445 

9567925 

9568405 

906 

957ei8i 

9571761 

9572241 

9572720 

9573199 

907 

9576073 

9576552 

9577030 

9577509 

9577988 

908 

9580858 

9581337 

95818/5 

9582293 

9582771 

909 

9585639 

9586117 

9586594 

9587072 

9587549 

9f° 

959°4t4 

959o89J 

959'368 

9591845 

9591322 

91  £ 

9595184 

9595660 

9596137 

9596614 

9597090 

912 

9599948 

9600425 

960090 i 

9601377 

■  960 1853 

9I3 

9604708 

0605183 

9605659 

9606135 

9606610 

914 

9609462 

9609937 

9610412 

j  9610887 

9611361 

9E5 

961421 1 

9614686 

961 5160 

9615635 

9616109 

916 

9618955 

9619429 

9619903 

9620377 

9620851 

917 

9623693 

9624167 

9624640 

9625114 

9625587 

918 

9628427 

9628900 

9629373 

9629846 

9630319 

919 

9633155 

9633628 

9634100 

9634573 

9635045 

920 

9637S78 

9638350 

9638822 

9639294 

9639766 

921 

9642596 

9643068 

9643539 

^  9644011 

9644482 

922 

9647309 

9647780 

9648251 

9648722 

9649193 

923 

9652017 

9652488 

9652958 

9653428 

9653899 

924 

9656720 

9657190 

9657660 

9658130 

9658599 

925 

9661417 

9661887 

9662356 

9662826 

9663295 

926 

9666  it  10 

9666579 

9667048 

9667517  | 

9667985 

927 

9670797 

9671266 

9671734 

9672203 

9672671 

928 

9675480 

9675948 

96764E6 

9676883 

9677351 

929 

9680157 

9680625 

9681092 

9681559 

9682027 

93° 

9684829 

9685296 

9685763 

9686230 

9686697 

931 

9689497 

9689963 

9690430 

9690896 

9691362 

932 

9694159 

9694625 

9695091 

9695557 

9696023  ► 

933 

96988 1 6 

9699282 

9699747 

9700213 

9700678 

934 

9703469 

9703934 

9704399 

9704863 

9705328 

935 

9708 1 16 

9708581 

9709045 

9709509 

9709974 

936 

9712758 

9713222 

9713686 

971415° 

9714614 

937 

9717396 

9717859 

9718323 

9718786 

9719249 

938 

-  ■  l 

9722028 

9722491 

9722954 

9723417 

9723880 

939 

9726656 

0727118 

9727581 

9728043 

9728506 

940 

9731278 

973 I74I 

9732201 

9732664 

9733126 

94* 

9735896 

9736358 

9736819  : 

9737281 

9737742 

i  942 

9740509 

9740970 

9741431 

9741892 

9742353 

i  943 

9747II7  ; 

9745577 

9746038 

9746498 

9746959 

)  944  • 

974972° 

9750180 

9750640 

975  r 100 

9751560 

945 

9754378 

9754778 

9755237 

9755697 

9756156 

946 

97589II 

975937° 

9759819 

9760288 

9760747 

l  '  947 

97635OO 

9763958 

9764417 

9764875 

9765334 

-$48 

9768083 

9768541 

9768999 

9769457 

9769915 

v  949 

'  i 

9772662 

9773120 

9773577 

9774°35 

9774492 

,950 

9777236 

9777693 

9778150 

9778607 

9779064 

951 

9781805 

9782262 

9782718 

9783175 

9783631 

952  j 

* 

9786369 

9786826 

9787182 

9787738 

9788194 

953 

9790929 

9791385 

9791840 

9792296 

9792751 

1  954 

9795484 

9795939 

9796394 

9796849 

9797304 

955 

9800034 

9800488 

9800943 

9801398 

9801852 

<'  956 

9804579 

9805033 

9805487 

9805942 

9806396 

0§oo r  r  9  j 

9809573  1 

9810027 

9810481 

9810934 

_  5 _ 

9506082 

9510946 

9515803 

9510656 

9525503 

9530345 

9535181 

954001 i 
9544837 
9549^57 
955447* 
95J9282 

9564086 

9568885 

9573678 

9578466 

9583249 

9588027 

9591799 

9597567 

9602329 

9607086 

9611837 

9616583 

9^21325 

962606 1 

963079* 

9635517 

9640238 

9644953 

9649664 
9654369 
9659069 
9663764 
9668454 
967113  9 

9677819 

9682494 

9687164 

9691829 

9696488  ! 

970 1 *43 

9705793 

9710438 

9715078 

9719713 

97*4343 

9728968 

9733588  ~ 

9738203 

9742814 

9747419 

9752020 
9756615 
976 1 206^ 

976579* 

9770373 

9774950 

9779521 

9784088 

9788650 

9793207  . 

9797759 
9802307 
9806850 
981 1388 
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Diff. 

9506569 

9507055 

950754* 

9508028 

486 

9511432 

951 1918 

9512404 

9512889 

406 

485 

485 

48  s 

_ 484 _ 

9516289 

95*1*4* 

9525987 

9530828 

9516774 

9521626 

9526472 

95313** 

95 17260 
95221 1 1 
9526956 

953*796 

95*7745 

9522595 

9527440 

9532280 

9535664 

9536147 

9536631 

9537**4 

484 

483 

482 

482 

481 

9540494 

95453*9 

9540977 

9545802 

9541460 

9546284 

954*943 

9546766 

9550139 

9554953 

9550621 

9555434 

9551102 

95559*5 

9551584 

9556397 

9559762 

9564566 

9560243 

9560723 

9561204 

481 

9565046 

9565526 

9566006 

480 

9569364 

9569844 

9570323 

9570803 

480 

9574*57 

9574636 

95751 1 5 

9575594 

479 

9578945 

95794*3 

9579902 

9580380 

479 

9583727 

9584205 

9584683 

9585161 

478 

9588505 

9588982 

9589459 

9589937 

■■ 

_ 478 

9593276 

9593753 

9594230 

9594707 

477 

9598043 

9598520 

9598996 

9599472 

477 

9602805 

9603280 

9603756 

9604232 

\ 

47  6 

9607561 

9608036 

960851 1 

9608987 

476 

9612312 

9612787 

9613261 

9613736 

475 

9617058 

961753* 

9618006 

9618481 

47  5 

9621799 

9622272 

9622746 

9623220 

474 

9626534 

9627007 

9627481 

9627954 

474 

9631264 

9^3*737 

9632210 

9632683 

473 

9635990 

9636462 

9636934 

9637406 

472 

9640710 

9641 181 

964*653 

9642125 

472 

96454*5 

9645896 

9646367 

9646838 

471 

9650134 

9650605 

9651076 

9651546 

47* 

9654839 

9655309 

9655780 

9656250 

470 

9659539 

9660009 

9660478 

9660948 

4t° 

9664233 

9664703 

9665172 

9665641 

469 

9668923 

9669392 

9669860 

9670329 

•  469 

<5673607 

9674076 

9674544 

9675012 

468 

9678287 

9678754 

9679222 

9679690 

468 

9682961 

9883428 

9683895 

9684362 

467 

9687630 

9688097 

9688  564 

9689030 

467 

9692295 

9692761 

9693127 

9693693 

466 

9696954 

9697420 

9697885 

9698351 

466 

9701608 

9702074 

9702539 

9703004 

465 

9706258 

9706722 

9707187 

9707652 

465 

9710902 

971 1366 

971 1830 

9712294 

464 

97*5542 

9716005 

97 16469 

97*6932 

464 

9720176 

9720639 

9721 102 

9711565 

463 

9724805 

9725268 

9725731 

9726193 

463 

9729430 

9729392 

973°3  54 

9730816 

462 

9734050 

9738664. 

97345H  -- 
9739126 

9734973 

9739587 

9735435 

9740048 

462 

461 

9743*74 

9743735 

9744196 

9744656 

46 1 

9747879 

9748340 

9748800 

9749260 

460 

9752479 

9752939 

9753399 

9753858 

460 

9757075 

9757534 

9757993 

9758452 

459 

9761665 

9762124 

9762582 

976304* 

459 

976625 1 

9766709 

9767167 

9767615 

458 

9770831 

9771289 

977*747 

9772204 

458 

9775407 

9775864 

9776322 

9776779 

458 

9779978 

9780435 

9780892 

9781348 

457 

9784544 

9785001 

9785457 

9785913 

457 

9789106 

9789562 

9790017 

9790473 

456 

9793662 

9794**8 

9794573 

9795028 

456 

9798214 

9798669 

9799124 

9799579 

455 

9802761 

9803216 

9803670 

98041 25 

455 

9807304 

9807758 

9808212 

9808666 

454 

981 1841 

9812295 

9812748 

9813202 

454 
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N  urn. 

0 

1 

2 

_ _ 3_ 

4 

958 

9813655 

9814108 

9814562 

981501 5 

9815468 

959 

9818186 

9818639 

9819092 

9819544 

9819997 

960 

9822712 

9823165 

9823617 

9824069 

9824522 

9  6f 

9827234 

9827686 

9828138 

9828589 

9829041 

9  62 

9831751 

9832202 

9832654 

9833*05 

9833556 

96} 

) 

9836263 

9836714 

9837165 

9837616 

98380.66 

964 

9840770 

9841221 

9841671 

9842122 

9842572 

965 

9845273 

9845723  j 

9846*73 

9846623 

9847073 

966 

,  1 

9849771 

9850221 

9850670 

9851120 

9851569 

967 

9854265 

9854714 

9855163 

9855612 

9856061 

968 

9858754 

9859202 

9859651 

9860099 

9860548 

969 

9863238 

9863686 

9864134 

9864582 

9865030 

97° 

9867717 

9868165 

986861 3 

9869060 

9869508 

971 

9872192 

i  9872640 

9873087 

9873534 

9873981 

972 

9876663 

9877*09 

9877556 

9878003 

9878449 

973 

0881128 

9881575 

9882021 

9882467 

9882913 

974 

9885590 

9886035 

9886481 

9886927 

9887373 

97  5 

9890046 

9890402 

9890937 

9891382 

9891828 

976 

9894498 

9894943 

9895388 

9895833 

9896278 

977 

9898946 

9899390 

9899835 

99 00279 

99 00723 

978 

9903389 

9903833 

9904277 

9904721 

9905164 

979 

9907827 

9908270 

9908714 

9909158 

9909601 

980 

99*12261 

9912704 

9913147 

9913590 

9914033 

981 

9916690 

99*7*33 

99*7575 

9918018 

9918461 

982 

) 

9921 1 1 5 

9921557 

9921999 

9922441 

9922884 

983 

99*5535 

9925977 

9926419 

9626860 

9927302 

984 

9929951 

9930392 

9930834 

99 3*275 

9931716 

985 

9934362 

9934803  , 

9935*44 

9935685 

9936126 

986 

9938769 

99392*0 

9939650 

9940090 

994°53* 

987 

9943172 

9943612 

9944051 

994449* 

994493* 

988 

9947569 

9948009 

9948448 

9948888 

9949327 

989 

9951963 

9952402 

9952841 

9953*8o 

99537*9 

990 

9956352 

9956791 

9957229 

9957668 

9958106 

99 1 

9960737 

9961175 

99616,13 

9962051 

9962489 

99* 

9965117 

9965554 

996599* 

9966430 

9966868 

993 

9969492 

9969930 

9970367 

9970804 

9971242 

994 

9973864 

9974 3° * 

9974738 

9975*74 

9975611 

995 

9978231 

9978667 

99791*4 

997954° 

9979976 

996 

9982593 

9983029 

9983465 

9983901 

9984337 

997 

9986952 

9987387 

9987823 

9988258 

9988694 

998 

9991305 

999*74° 

9992176 

999*6ii 

9993046 

999 

9995655 

9996090 

99965*4 

9996959 

9997393  1 
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’ - -it— - 1 - — - 

5 

6 
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 8 
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Diff. 

9815921 

9816374 

9816827 

9817280 

9817733 

453 

9820450 

9820902 

9821355 

9821807 

9822260 

453 

9824974 

9825426 

9825878 

9826330 

9826782 

452 

9829493 

9829945 

9830396 

9830848 

983*299 

452 

9834007 

9834459 

9834910 

9835361 

9835812 

45* 

9838517 

983896,8 

9839419  • 

9839869 

9840320 

_ 45  * _ 

9843022 

9843473 

9843923 

9844373 

9844823 

450 

9847523 

9847973 

9848422 

9848872 

9849322. 

450 

9852019 

9852468 

9852917 

9853366 

9853816 

450 

98565 I 0 

9856959 

9857407 

9857856 

9858.305 

449 

9860996 

9861445 

9861893 

9862341 

9862790 

448 

9865478 

9865926 

9866374 

9866822 

9867270 

448 

9869955 

9870403 

9870850 

9871298 

9871745 

447 

9874428 

9874875 

9875322 

9875769 

9876216 

447 

9878896 

9879343 

9879789 

9880236 

9.880682 

447  <* 

9883360 

9883806 

9884252 

9884698 

9885144 

- 

446  * 

9887818 

9888264 

9888710 

9889155 

9889601 

446 

9892273 

9892718 

9893163 

9893608 

9894050 

445 

9896722 

9897167 

- - r» — - - 

9897612 

9898056 

9898501  | 

■ 

445  S 

9901168 

9901612 

9902056 

9902500 

9902944 

444 

9905608 

9906052 

9906496 

9906940 

9907383 

444 

9910044 

9910488 

9910931 

99**374 

99Il8l8 

443 

9914476 

99.14919 

9915362 

9915805 

99*6247 

443  t 

9918903 

9919345 

9919788 

9920230 

9920673 

44* 

9923326 

9923768 

9924210 

9924651 

9925093 

44*  1 

£927744 

9928185 

9928627 

9929068 

9929510 

44* 

993*157 

9932598 

9933039 

9933480 

99339** 

44* 

9936566 

9937007 

9937448 

9937888 

9938329 

44* 

9949971 

9941411 

994*851 

9942291 

994*731 

440 

9945371 

:  9945811 

9946251. 

9946690 

9947130 

440 

9949767 

f*  v  ' 

9,750206 

9950645 

9951085 

9951524 

44° 

9954*58 

9954597 

9955036 

9955474 

9955913 

439 

9958545 

9758983 

9959422 

9959860 

9960298 

439 

9962927 

9963365 

9963803 

9964241 

9964679 

,  438 

9967305 

9967743 

9968180 

9968618 

9969055 

438 

9971679 

99721 I 6 

9972553 

9972990  . 

99734*7 

437 

£976048* 

9976485 

9976921 

9977358 

9977794 

437 

9986413 

9780849 

9981285 

9981721 

998*157 

437 

, 9984773 

9985209 

998^645 

9986080 

9986516 

436 

£989129 

£989564 

9990000 

9990435 

9990870 

435 

9993481 

9993916 

9994350 

9994785 

9995**0 

435 

9997828 

7798262 

9978697 

997913* 

9999566 
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648 

810 

972 

**34 

1296 

*458 

1625 

16* 

325 

487 

650 

812 

975 

**37 

13CO 

1462 

1630 

163 

326 

489 

652 

815 

978 

H41 

*3°4 

*467 

1635 

163 

327 

490 

654 

817 

981 

**44 

1308 

1471 

1640 

164 

328 

492 

656 

820 

984 

1 148 

13*2 

1476 

1645 

164 

329 

493 

<$58 

822 

987 

1 1 5 1 

13*6 

1480 

1650 

165 

330 

495 

660 

825 

990 

**55 

1320 

1485 

1655 

*^5 

331 

496 

662 

827 

993 

1158 

*3*4 

1489 

1660 

1 66 

332 

498 

664 

830 

99^ 

1162 

1328 

*494 

1665 

1 66 

333 

499 

666 

832 

999 

1165 

133* 

1498 

1670 

167 

334 

501 

668 

835 

1002 

1169 

1336 

1503 

1675 

167 

335 

502 

670 

837 

100  5 

1 172 

.  *34° 

1507 

1680 

168 

33  <5 

504 

672 

840 

1008 

1 176 

*344 

1512 

1685 

168 

337 

505 

674 

842 

ICI  1 

1179 

1348 

15*6 

1690 

169 

338 

5°7 _ 

676 

845 

1014 

1183 

*35* 

1521 

1695 

169 

339 

508 

678 

847 

1017 

1186 

*35  6 

*5*5 

1700 

170 

34° 

510 

680 

850 

1020 

1190 

1360 

1530 

1705 

1 70 

34i 

5*i 

682 

852 

1023 

**93 

*364 

*534 

I7i° 

171 

342 

513 

684 

855 

1026 

1197 

1368 

*539 

1715 

*7* 

343 

5*4 

686 

857 

I029 

I2oo 

1371 

*543 

nzo 

% 

172 

344 

5i<5 

688 

860 

1032 

1204 

1376 

1548 

1725 

172 

345 

5*7 

690 

862 

1035 

1207 

1380 

155* 

173° 

*73 

346 

5*9 

692 

86  5 

1038 

1 2 1 1 

1384 

*557 

*735 

*73 

347 

520 

694 

867 

1041 

*214 

1388 

1  <561 

1740 

*74 

348 

522 

696 

870 

1044 

1218 

*39* 

1  566 

*745 

*74 

349 

523 

698 

872 

ic47 

1221 

1396 

1570 

?75o 

*75 

35° 

525 

700 

875 

1050 

122  5 

1400 

*575 

*755 

175 

35* 

526 

701 

877 

1053 

1228 

*404 

*579 

1760 

176 

352 

528 

704 

880 

1056 

1232 

*498 

1584 

1765 

176 

353 

529 

7-c6 

^882  y. 

* c  5  9,. 

*235 

*4*  ^ 

1588 
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D.ff.  j 

I 

2 

3 

4 

5 

6 

7 

8^: 

9 

*77° 

*77 

,354 

53* 

708 

885 

1 062 

1139 

1416 

‘593 

1 77  5 

177 

355 

532 

710 

887 

1065 

1242 

1420 

*597 

1780 

178 

35<$ 

534 

7*2 

890 

1 068 

1246 

*424 

1601 

1785 

178 

357  ~ 

535 

7*4. 

892 

1071 

1249 

14:8 

1 606 

1790 

179 

358 

537 

716 

895 

*°74 

1253 

*432- 

I6u 

1795 

179 

359 

528 

7*8 

’  $97 

*c77 

1256 

1436 

1615 

1800 

* 

180 

3  6° 

54° 

720 

900 

1080 

|  1260 

1440 

1620 

1805 

I80, 

361 

54* 

722 

902 

1083 

1263 

1444 

1624 

1810 

.  181 

362 

543 

724 

9°5 

!  1086 

1267 

1448 

1629 

1815 

> 

181 

363 

544 

726 

907 

1089 

1 270 

*452 

1633 

1820 

182 

364 

54  6 

728 

910 

1092 

1274 

*45  6 

1638 

.1825 

•  j 

i  182 

365 

547 

730 

912 

i°95 

1277 

1460 

1642 

1830 

^83 

366 

549 

732 

9*5 

1098 

1281 

*464 

1647 

1835 

183 

3(7 

55o 

734 

917 

1 101 

1284 

1468 

1651 

1840 

c.  !  : 

184 

368 

552 

736 

1  920 

1 1 04 

1288 

*472 

1656 

1845 

184 

369 

5  53 

738 

922 

1 107 

1291 

1476 

1660 

1850 

185 

370 

555 

740 

925 

1 1 10 

1295 

1480 

1665 

1855 

t;  * 

185 

37* 

556 

742 

927 

1 1 13 

1298 

*4.34 

1669 

i860 

186 

372 

558 

744 

930 

1116 

1302 

1488 

1674 

1865 

1 86 

373 

559 

746 

932 

1 1 19 

1305 

1492 

1678 

1870 

187 

374 

561 

748 

935 

1122 

1309 

1496 

1683 

1875 

187 

37  5 

562 

750 

937 

1125 

1312 

1 500 

1687 

1880 

188 

376 

564 

752 

94° 

1 1 28 

1316 

*504 

1692 

1885 

188 

377 

565 

754 

942 

1 13  l 

1319 

1  508 

1696 

1890 

189 

378 

5^7 

756 

945 

1134 

1323 

1512 

1701 

1895 

189 

379 

568  • 

758 

947 

**37 

1326 

1516 

1705 

1900 

190 

380 

570 

760 

950 

1 140 

1330 

1520 

1710 

1905 

\  «  • 

190 

381 

57i 

762 

952 

i*43 

1333 

1524 

*7*4 

1910 

191 

382 

573 

764 

955 

1 146 

*  337 

1528 

1719 

1915 

191 

383 

574 

7  66 

957 

1149 

134° 

1532 

1723 

1920 

192 

384 

;  576 

768 

960 

1152 

1344 

1536 

*728 

1925 

<v  3 

192 

385 

577 

770 

962 

1155 

*347 

1540 

1732 

1930 

193 

386 

579 

772 

$6  5 

1 158 

1351 

*544 

*737 

1935 

193 

387 

580 

774 

967 

1 161 

1354 

*548 

*74* 

194° 

*94 

388 

582 

776 

970 

1164 

1358 

*552 

*746 

1945 

*94 

389 

583 

778 

972 

1 167 

1361 

1556 

1750 

1950 

"  *  ’  ***■" 

*95 

390 

585 

780 

975 

1 170 

1365 

1560 

*755 

*955 

*95 

391 

586 

782 

977 

**73 

1368 

1564 

*759 

i960 

196 

392 

588 

784 

980 

I  *  76 

1372, 

1  568 

1764 

1965 

196 

393 

589 

786 

982 

*179 

1375 

1572 

1768 

1970 

197 

394 

59* 

788 

985 

1182 

1379 

157* 

*773 

1 975 

197 

395 

592 

79° 

987 

1185 

1382 

1580 

1777 

1980 

198 

396 

594 

792 

990 

1 1 83 

1386 

1584 

1782 

1985 

198 

397 

595 

794 

992 

1 191 

1389 

1588 

178  6 

1990 

199 

398 

597 

796 

995 

1194 

*393 

‘ * 592  . 

1 79* 

*995 

199 

399 

598 

798 

997 

**97 

1396 

1  *59^ 

*795 

2000 

200 

400 

600 

800 

1 00c 

l2oo 

1400 

1600 

1800 

2010 

201 

402 

603 

804 

1005 

I2o6 

*407 

1608 

1809 

2020 

202 

4°4 

606 

8c  8 

1010 

1212 

*4*4 

1616 

1818 

2030 

203 

406 

609 

812 

1 01  5 

I  21  8 

1421 

1624  . 

1877  ' 

2040 

204 

408 

612 

816 

I  020 

H24 

1428 

1632 

1836 

2050 

205 

410 

615 

820 

1025 

1230 

1435 

1640 

1845 

2060 

2  06 

412 

618 

824 

1030 

1236 

*442 

1648 

1854 

2070 

207 

4  14 

621 

828 

1035 

1242 

1  <149  | 

1656 

1863 

208  c 

208 

4 1 6 

625 

832 

1040 

1248 

1456 

1664 

1872 

2090 

209 

418 

627 

836 

1045 

1254 

1463 

1672 

1SS1 

2100 

c 

Ho 

420 

630 

840 

1050 

1260 

147° 

1680 

1890 

21  lo 

2 1  I  , 

422 

633 

844 

1055 

12  66 

1477 

1 688 

*899 

2120 

2  1 2 

424 

636 

848 

1060 

1272 

1484 

1696 

1908 

2130 

213 

426 

639 

852 

1065 

J278 

*49* 

1704 

*  9*7 

2140 

214 

428 

642 

856 

1  c  70 

1 284 

1498 

1712 

1926 

2150 

215 

430 

64s 

860 

IQ75 

1290 

1505 

1720 

*935 

2160 

216 

432 

648 

864 

1080 

j  296 

1511 

1728 

*944 

2170 

217 

434 

651 

868 

1085 

1302 

1519 

1736 

*953 

2180 

%  * 

2l8 

436 

6*)4 

872, 

1090 

1308 

1 526 

*744 

1962 

p  r  or> 

/* 

2»<? 

— - ", 

08 

6S7 

876 

1095 

_  *  3  *^4_  1 

*533 

*752 

*97* 

"  Pi ff.  / 

2200 
2210 
2220 
2,2,30  N 
2J4° 

225o 

2260 

H70 

2280 

2290 

|  2300  ! 

2310' 

I  232o 
2330 
2340 
2350 
2360 
|  *37° 

S  2380 

i  2390 
2400 
241  o 
2420 

,  J1LC L  ! 

2440 

2450 

2460 

2470 

2480 

2490 

2500 

2510 

2520 

2530 

2540 

2550 

2560 
*  2570 
2580 
259°  ; 

26oo 

2610 

2620 

2630 

2640 

2650 

2660 

2670 

2680 

2690 

2700 

2710 

2720 

2730 

2740 

2750 
2760 
2770 
2780  - 
279° 

1  2800 

2^10 
2820 
2830 
2840 
I  2850- 
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I 

1  2 

3 

■  «■  1  ■■  M 

220 

440 

66© 

221 

441 

663 

212 

444 

666 

223 

446 

669 

214 

448 

672 

225 

45° 

67  s 

226 

— —  1  . 

■ '  .» 

452 

678 

227 

454 

681 

228 

456 

684 

229 

458 

687 

230 

460 

690 

231 

462 

693 

- 

11 

232 

464 

696 

233 

4  66 

699 

234 

468 

702 

23  5 

47° 

7°5 

236 

472 

708 

237 

474 

7*  * 

1  238 

476 

7*4 

239 

478 

717 

240 

480 

720 

141 

482 

723 

242 

484 

726 

243 

486 

729 

244 

488 

732 

245 

490 

735 

246 

492 

738 

247 

,  494 

741 

248 

496 

744 

149 

498 

747 

250 

500 

750 

251 

502 

753 

252 

504 

756 

253 

506 

759 

254 

508 

762 

255 

51° 

765 

25  6 

512 

768 

257 

5id 

771 

258’ 

51.6 

774 

259 

518 

777 

260 

520 

780 

261 

522 

783 

262 

524 

786 

263 

526 

789 

264 

528 

792 

265 

53° 

795 

266 

532 

798 

267 

534 

801 

268 

536 

804 

269 

53S 

807 

27° 

54° 

810 

271 

542 

813 

272 

544 

816 

273 

546 

819 

■* 1  ■ 

274 

548 

822 

275 

55° 

825 

27  6 

552 

828 

277 

5  54 

831 

278 

556 

834 

279 

S58 

837 

280 

'■  •  ■■ 

560 

840 

28 1 

562 

843 

282 

564 

846 

3S3 

5  66 

849 

284 

568 

852 

285 

570 

855 

4 

5 

880 

1 1 00 

884 

1105 

888 

1 1 1 0 

893 

1115 

896 

I  I  2o 

900 

1125 

9°4 

I  130 

908 

1135 

912 

1140 

916 

U45 

920 

1 1  50 

924 

1155 

928 

I  160 

932 

II65 

936 

I  I70 

940 

1 1 75 

944 

|  1180 

948 

r  r  8  s 

952 

1 190 

956 

1195 

960 

I  2oo 

964 

I  205 

968 

I2lo 

972 

1 2 1 5 

976 

1220 

980 

*1225 

984 

1  230 

988 

1235 

992 

1  240 

996 

1245 

1 000 

1250 

1004 

1255 

1008 

1260 

1012 

1265 

1016 

1270 

1020 

1275 

1024  j 

1280 

1028 

1285 

1032 

1290 

1036 

1295 

1040 

1300 

1044 

1305 

1048 

1310 

1052 

1315 

1056 

1320 

1060 

1325 

IQ64 

1330 

1068 

1335 

1071 

1340 

1076 

1345 

1080 

1350 

1084 

1355 

1 088 

1360 

1092 

1365 

1096 

1370 

1 100 

1375 

1 104 

1380 

1108 

1385 

1 1 12 

1390 

1 1 16 

1395 

I  120 

I400 

IH4 

1405 

1128 

1410 

1132 

1 4 1 5  , 

II36 

1420 

I  I40 

U25 

I  320 
1  32  6 
13  {2 
1338 
1  344 
*35° 

1356 
1362 
1368 
1 374 

1380 

1386 

1392 

1398 

1404 

1410 

1416 

1412 

1428 

1434 

1 44° 

1446 

1452 
1 4.  s  S 

1464 

*47° 
1476 
1481 
1 488 
1 494 
1  500 
1506 
1512 
1518 
1524 
T53° 
1536 

1542 
*548 
15  54 

1560 

1  ^66 
1572 
1578 
1584 
1590 
1596 
1 602 

1608 

1614 

1620 

1626 

1632 

1638 

^44 

1650 

1656 

1662 

1668 

1674 

1680 

1686 

1692 

1698 

1704 

1710 


7 

;i 8 

9 

1  54° 

I  i  760 

1980 

1547 

1768 

1989 

*5  H 

1776 

*998 

1 561 

1784 

2007 

■  1 568 

1792 

2oi  6 

1575 

1  800 

2025 

1 582 

1 808 

2034 

1 589 

1816 

2043 

i59<$ 

1 824 

2052 

!  1603 

1832 

206 1 

161 0 

1840 

2070 

16*7 

1848 

2079 

1624 

1856 

2088 

1631 

1  864 

2097 

1638 

1 1872 

2106 

1645 

1 880 

21 1  5 

1652 

1888 

2124 

16  *9 

1  896 

2 1 33 

1 666 

1904 

2142 

1673 

1912 

2151 

1680 

1920 

2  i  60 

1687 

1928 

U69 

*694 

1936 

2178 

1 7c  1 

1944 

2187 

1 708 

1952 

H96 

171 5 

i960 

2205 

1 722 

1968 

2214 

‘729 

1976 

2223 

1736 

1984 

2232 

*743 

1992 

2241 

*75°  , 

2000 

2250 

1757 

2008 

2259 

1764  „ 

2016 

2268 

1771 

2024 

2277 

1778 

2032 

2286 

J785 

2040 

2295 

1792 

2048 

2304 

1799 

2056 

2313 

1806 

2064 

2322 

1813 

2072 

2331 

1820 

2080 

2240 

1827 

2088 

2349 

!  1834 

2096 

2358 

1841 

2104 

2367 

1848 

21 12 

2376 

1855 

2120 

2385 

1862 

2128 

2394 

1869 

2136  j 

2403 

1876 

2144 

2412 

1883 

21  51 

2421 

1890 

2*1  60 

2430 

1897 

2168 

2439 

1904 

U76  , 

2448 

1911 

K84 

2457 

1928 

^2192 

1466 

1 935 

2200 

2475 

*942 

22o8 

2484 

*949 

2216 

2493 

1956 

2224 

2502 

1963 

2222 

25 1 1 

1970 

2240 

2520 

1977 

H48 

2529 

1984 

2256 

2538 

1991 

2264 

2547 

1998 

2272, 

2556 

2005 

22  80 

2^6s 
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Diff 

I 

•  2 

3 

4 

5 

6  - 

7 

jHr 

2860 

286 

572 

858 

i 1 1 44 

•  H3° 

1716 

'2912 

2288 

2870 

287 

574 

861 

1148 

4435 

:  172  2 

;  2019 

2296 

2880 

288 

57  6 

864 

1152 

U440 

1728 

2026 

2304 

2890 

289 

578 

867 

1156 

1445 

1734 

2033 

2312 

2900 

,  290 

580 

870 

sl  160 

*45° 

174° 

2040 

2320 

2910 

. 

291 

582 

873 

1 1 64 

445  5 

; 1 74<$ 

1  2047 

1  2328 

2910 

292 

584 

876 

j  168 

,1460 

1 772 

2-C54 

i  2336 

2930 

v  •  .>  , 

■  293 

586 

879 

•1172 

1465 

1758 

I  2061 

1  2344 

294° 

{  294 

588 

882 

11,76 

147° 

1764 

2068 

;  2352 

2950 

295 

590 

885 

1180 

*1475 

1770 

2075 

2360 

2960 

29  6 

592 

888 

1184 

•1480 

1776 

!  2072 

2368 

2970 

2JJ 

594 

891 

1 188 

,1485 

1782' 

2079 

2376 

2980 

f'  *  ■  'i 

298  , 

'  596 

894 

1 192- 

^1490 

1788 

■  2086 

2384 

2990 

299 

\  598 

897 

,1196 

1*495,. 

1794 

2093 

I  2392 

3000 

,  30  0 

600 

900 

1200 

1  . 

1 500 

1800 

I  2100 

I  2400 

3010 

301 

602 

903 

,1204 

1505 

1806 

j  2107 

I  2408 

3020 

302 

604 

906 

'1268 

;I5lO 

1812 

21/4 

I  2416 

3030 

3°3 

606 

,909 

1212 

i  -  ■  \ 

1515 

1818 

|  2j  2  I 

2424: 

3040 

304 

608 

912 

1116 

I  520 

1824 

2128 

*43^ 

3050 

■ 

305 

610 

9i5 

J  220 

1525 

1830 

2135 

2440}; 

3066 

306 

612 

918 

1224 

1  53° 

1836 

2r4Z 

2448 

3°7o 

307 

614 

921 

1228 

1535 

1842 

2149 

245  6- 

3080 

s 

308 

616 

924 

J232 

1540 

1 848 

2156 

2464, 

3°9° 

309  . 

61 8 

927 

I236 

1545 

1854 

2163 

2472 

3100 

> 

310 

620 

930 

I240 

1550 

i860 

2170 

j  2480 

3  I  Io 

1 

311 

622 

933 

I244 

1555 

1866 

2177 

2488 

3 1 2o 

\  c  v 

312 

624 

936 

*1248 

1 560 

1872 

2184 

2496 

3130 

J 

313 

626 

939 

1252 

1565 

1878 

2191 

2504 

3140 

3*4 

6c,8 

942 

1256 

1570 

1884 

2198 

2512 

3150 

111 

630 

945 

1260 

1575 

1 890 

2205 

2520' 

3160 

316 

632 

948 

I264 

1  580 

1896 

2212  j 

2528 

3170 

3 '7 

*>34 

951 

1268 

1585 

1902 

2219 

2536 

3180 

0; 

3x8 

636 

954 

I.272 

1590 

1908 

2226  ? 

2544 

3190 

349 

638 

957 

1276 

1595 

1914 

2233 

2552 

3200 

f  r  0  J 

320 

64° 

960 

I28o 

1600 

1920  1 

2240  1 

2560  ’ 

3210 

1  *, 

311 

642 

963 

1284 

1605 

1926  1 

2247  I 

2568 : 

3220 

322 

644 

966 

1288 

1610 

1 932 

2254  I 

2576  1 

3230 

( 

323 

646 

969 

1292 

161  5 

1938 

2261 

2584 

3240 

324 

#48 

972 

I296 

1 620 

1944 

2268 

2592 

3250 

'  :■ 

325 

650 

975 

1300 

1625 

1950 

2275  i 

2600 

3260 

•  6 

326 

652 

978 

I304 

1630 

1956 

2282  [ 

2608 

3270 

- 

327 

654 

981 

I308 

1635 

1962  j 

2289  | 

1616 

3280 

320 

656 

984 

1312 

1640 

1968 

2296  i 

2624 , 

3290 

329 

658 

987 

I3l6 

1 645 

*974 

23°3  5 

2632 

3300 

33© 

660 

990 

1320 

1650 

1980 

2310  ( 

2640  ; 

33io 

331 

662 

993 

1324 

2655 

1986  ! 

2317  | 

2648 

332° 

332 

664 

996 

I328 

1660 

1992  j 

2324  1 

2656 

333o 

333 

666 

999 

1332 

1665 

1998  1 

233*  s 

2664  . 

334° 

334 

668 

1002 

1336 

1670 

2004 

2338 

2672  ; 

3350 

335 

670 

1005 

134° 

1675 

20  10 

2349 

268o 

33^0 

336 

672 

1  ©08 

*344 

1680 

20  16 

2352  j 

2688  j 

337° 

337 

674 

101 1 

I348 

1685 

2022 

2359 

2696 

3380. 

338 

676 

IQI4 

1352 

1690 

2028 

2366  I 

2704  ? 

339° 

£ 

339 

678 

1017 

1356 

1695 

2034 

2373 

2712  j 

3400 

340 

680 

1020  * 

1360 

1700 

2040  > 

,2380 

2720  I 

3410 

341 

682 

1023 

1364 

1705 

2046 

2387 

2728 

342° 

j  < 

342 

684 

1026 

1368 

1710 

2052 

2394 

2736 

343c 

343 

686 

1029 

1372 

1715 

2058 

2401 

2744 

344° 

|  r  r-  r 

344 

688 

1032 

1376 

1720 

2064 

2408 

2752 

3450 

345 

690 

1035 

1380 

1725 

2070 

2415 

2760  I 

3460 

346 

692 

1038 

1384 

1730 

2076 

2422 

2768  I 

3470 

•  ■ 

347 

694 

1041 

1388 

1735 

2o82 

2429 

2776  I 

348° 

1  ^ 

948 

696 

1044 

1392 

1 74° 

io88 

2436 

2784  j 

349o 

' 

349 

698 

1047 

1396 

1745 

2094 

2443 

1792  I 

3500 

350 

700 

1050  ! 

I400 

1750 

2100 

2450 

2800  1 

3  Wo 

3  5 r 

702 

i°53 

-IA°4 

1 75  5 

2106 

. 

2457 

2808  / 

; 


1574  i 
I5'8i  1 
1592 

2  6b  I 
2,(5 1  o 
261 9 

.2628 

2$37 
2646 
265  5 
2664 
2^73 
2682 
V69 1 
I790 
2709 
2718 
2727 

2736 
2745 
2,754 
2763  j 
2772 
2781  ; 

-  •  -  1 

2790  I 

2799  *[ 

2808 
2817 
.  2826 
2835 

2844 
>853 

2862 
2871 
2880 
2889 

2898 
2907 
2916 

2925 

2934 

2943 

2952 
2961 
2970 

2979 

2988 
2997 

3006 

3OIS 

3024 

5°33 

3042 

3051 

3060 
3069 
3078 
3087 
3096 
3  ro5 

3114 
3123 
3i3i 

3141 

3150 

J159 
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1  Diff. 

4 

I 

2 

3 

4 

5 

6 

7 

i  8 

9 

3520 

352 

704 

1056  ; 

.1408 

1760 

:  .11  1  2 

1464 

2816 

3168 

3530 

353 

706  . 

1059 

141  2' 

1765 

2118 

2471 

*824 

3*77 

3  54°  > 

354 

708 

1062 

1416 

1770 

2124 

2478 

,283* 

3186 

355° 

35  5  ? 

716, 

1065 

1420 

1775  ■ 

2130 

2485 

2840 

3 J  95 

35*0 

;  r 

356 

712 

1068 

1424 

1780 

2136 

2492 

2848 

3*04 

357° 

357 

7*4 

1 07 1 

1428 

1785 

2142 

2499 

2856 

3*i3 

3580 

358 

716 

1074 

1432 

1790 

2148'  ' 

2506 

2864 

3**2 

3  59o 

359 

718 

1077 

1436 

1795 

21  54 

2513 

,2872 

3*31 

3600  | 

360 

720 

1 080 

'1 440 

1 800 

2160 

2520 

2880 

324Q 

3610  , 

361 

7*22 

1083 

1444 

1 805 

2166 

2527 

2888 

3*49 

3610 

362," 

724 

1086 

,1448  i 

1810 

2172 

2*534 

2896 

3258 

3^3° 

363 

726 

1089 

"*45* 

r  8 1  5 

2178 

*54* 

2904 

3*67 

3640 

364 

728 

1092 

-1456 

1 820 

2  1  84 

2548 

2912 

3276 

3650 

365 

730 

1095 

'1 460 

.1825 

219a 

*5  5  5 

2920 

3285 

3660 

?}>  •  V 

3  66 

732 

1098  > 

,  *464 

1830 

2196 

2562 

2928  j 

3*94 

3670 

367 

734 

1 101 

1468 

1835 

22  0  2, 

2569 

2936 

3303 

3680 

368 

736 

1104 

*  47  2- 

1840 

2208 

*576 

*944 

3312 

3690 

369 

738 

1 107 

1476 

1845 

2214 

2583 

*95* 

33*i 

3700 

370 

74° 

1 1  JO 

I480 

1850 

2220 

2590 

2960 

3330 

3710 

371 

742 

1 1 13 

1484 

1855 

2226 

*597 

2968 

3339 

3720 

372 

744 

1 1 16 

I488 

i860 

2232 

2604 

297  6 

3348 

3730 

373 

746 

1119 

1492 

1865 

2238 

261 1 

2984 

3357 

3740 

374 

748 

1122 

1496 

1S70 

2244 

2618 

2992 

3366 

375o 

37  5 

750 

1125 

I  500 

1875 

2250 

2625 

3000 

3375 

3760 

376 

752 

I  I  28 

J504 

1 880 

2256 

2632 

3008 

3384 

3770 

377 

754 

H31 

1508 

1885 

2262 

2639 

3016 

3393 

3780 

378 

756 

1134 

1512 

1 890 

2268 

2646 

30*4 

3402 

3790 

379 

758 

1137 

1516 

1895 

2274 

2653 

3032 

34 11 

3800 

380 

760 

1 140 

1520 

1 900 

2280 

2660 

3040 

34*0 

3810 

381 

762 

1 143 

1524 

19°5 

2286 

2667 

3048 

3429 

3820 

382 

764 

1 146 

I  528 

1910 

2292 

2674 

3056 

3438 

3830 

383 

766 

U49 

1532 

1915 

2298 

2681 

3064 

3447 

3840 

384 

768 

H52 

1536 

1920 

2304 

2688 

3°7* 

3456 

3850 

385 

770 

1 155 

1 54° 

1925 

2310 

2695 

3080 

3^5 

3860 

386 

772 

1158 

1 544 

1930 

2316 

2702 

3088 

3474 

3870 

387 

774 

1  r  6  t 

1548 

1935 

2322 

2709 

3096 

3483 

3880 

388 

776 

1 164 

1552 

1940 

2328 

2716 

3104 

349* 

3890 

389 

778 

1167 

1556 

1945 

2334 

2723 

31 12 

35QI 

3900' 

390 

789  „ 

1 170 

1560 

1950 

2340 

*739 

•  m°* 

3510 

3910 

391- 

1  782? 

H73 

i  564 

195  5 

2346 

*737 

3**8 

3519 

3920 

392/ 

784 

1 176 

1 568 

i960 

*352, 

*744 

3136 

3528 

398o 

393 

786 

1179 

1572 

1965 

2358 

*75i 

3144 

3537 

394° 

394 

788 

1182 

1576 

1970 

2364 

2758 

315* 

3  546 

3950 

395 

790 

1185 

1 580 

1975 

2370 

2765 

3 1 60 

3555 

3960 

396 

792 

1188 

1534 

1980 

2376 

*77* 

3168 

3564 

3970 

397 

794 

1191 

1588 

1985 

2382 

*779 

3176 

3573 

3980 

398 

796 

H94 

1592 

1990 

2388 

2786 

3184 

358* 

3990 

399 

798 

1197 

1596 

199.5 

2394 

2793 

319* 

3591 

4000 

400 

8co 

1200 

1 600 

2000 

2400 

2800 

3200 

3600 

4010 

401 

802 

1 203 

1604 

2005 

2406 

2807 

3208 

3609 

4020 

402 

804 

1206 

1608 

2010 

24I  2 

2814 

3216 

3618 

4030 

4°3 

806 

1209 

i6{2 

2015 

2418 

2821 

31*4 

3<$27 

4040 

404 

808 

1212 

1616 

2020 

2424 

2828 

3232 

3636 

4050 

4°  5 

810 

121  5 

1620 

2025 

2430 

2835 

3*4° 

3645 

4060 

406  1 

812  ; 

12l8 

1624 

2030 

2436 

2842 

3248 

3^54 

4070 

4°7 

814 

1221 

1628 

2035 

2442 

2849 

3*56 

3663 

4080  ! 

408 

8l6 

1224 

1632 

2040 

2448 

2856 

3264 

3672 

4090 

4°9 

8l8 

1227 

1636 

2045 

2454 

2863 

3*7* 

3681 

4100 

410 

820 

I23O 

1 640 

2050 

2460 

2870 

3280 

3690 

4110 

‘ill 

822 

1233 

1644 

2055 

2466 

2877 

3288 

3699 

4120 

412 

824 

1236 

1648 

2060 

2472 

2884 

3*96 

3708 

4130 

4i3 

826 

1239 

1652 

2065 

2478 

2891 

3304 

37*7 

4140 

414 

828 

1241 

1656 

2070 

2484 

2898 

3312 

3726 

41 5° 

4i5 

830 

1245 

1660 

2075 

2490 

2905 

3320 

3735 

4T60 

416 

832 

124^ 

1664 

2080 

2496 

2912 

3328 

3744 

4170  1 

417 

834 

1251 

1668 

2085 

2  502 

2919 

.3336 

3753 

44  ^  Table  »/  <P  %0  <P  0  <HT  I QH  A  L  V A%TS. 


Diff. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

4180 

4l8 

836 

1254 

j  672 

2090 

2508 

2926 

3344 

3762 

4 1 9  0 

419 

838 

1257 

1676 

2°95 

2514 

2933 

335i 

377* 

4200 

420 

840 

1160 

1680 

2 100 

2520 

2940 

336o 

3780 

4216 

421 

842 

1163 

1684 

2105 

2526 

2947 

.33^8 

3789 

4220 

422 

844 

12  66 

2688 

21 10 

2532 

*954 

337  6 

3798 

4*3° 

423 

846 

1269 

1692 

21 1  5 

2538 

2961 

3384 

3807 

4140 

424 

848 

1272 

1696 

2120 

2544 

2968 

3392 

38 16 

4150  - 

425 

850 

1275 

1700 

2125 

255° 

?975 

3400  . 

3825 

42  60 

426 

852 

1278 

1704 

2130 

2556 

2982 

3408 

3*34 

427° 

427 

854 

1281 

1708 

2135 

2562 

2989 

34^ 

3843 

4280 

^  i  , 

428 

856 

1284 

1712 

2140 

2568 

2996 

34*4 

3852 

4290 

429 

858 

1287 

1716 

2145 

2574 

3003 

M3* 

38*1 

43°° 

43o 

860 

1290 

1720 

2150 

2580 

3010 

344° 

:  3870 

43 10 

|  C  i  -  w. 

43i 

862 

1293 

1724 

2155 

2586 

3017 

3448 

3879 

4320 

432 

864 

1296 

1728 

2i6o  j 

2592 

3014 

345<S 

3888 

'  i 
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L  O  G  A  R 

THE  Invention  of  the  Logarithms  is 
juftly  efteemed  one  of  the  molt  Uleful 
Dilcoveries  in  the  Art  of  Numbers,  and 
accordingly  has  had  an  Univerfal  Recep¬ 
tion  and  Applaufe.  And  the  great  Geometricians 
of  this  Age  have  not  been  wanting  to  cultivate 
this  Subjeft,  with  all  the  Accuracy  and  Subtilty 
as  a  Matter  of  that  Confequence  doth  require  ; 
and  they  have  demonftrated  feveral  very  Admira¬ 
ble  Properties  of  thefe  Artificial  Numbers,  which 
have  render’d  their  Conftrudtion  much  more  fa¬ 
cile,  than  by  thofe  operofe  Methods,  at  firft  ufed 
by  their  truly  Noble  Invert  ter;  the  Lord  Neper  $ 
and  our  Worthy  Country -Man  Mr.  Briggs. 

But  fome  Account  however  of  the  firft  Inven¬ 
tion  of  thefe  moft  ufeful  Tables,  ’tis  proper  to  in¬ 
troduce  here. 

Logarithms  ( faith  Dr  .Wallis  in  his  Algebra) 
were  firft  of  all  invented,  without  any  Example  be¬ 
fore  him  that  I  know  of,  by  John  Neper ,  Baron  of 
Aferchijlon  in  Scotland ,  and  by  him  publifhed  at 
Edenburgh ,  A.  D.  1614.  and  foon  after  by  him- 
felf  (  with  the  Affiftance  of  Henry  Briggs,  Pro- 
fefior  of  Geometry,  firft  at  London  in  Grejham- 
College,  and  afterwards  at  Oxford )  reduced  to 
a  better  Form  and  perfected. 

The  Invention  was  greedily  embraced  ( and  de- 
(ervedly  )  by  Learned  Men. 

Mr  .Briggs  upon  the  firft  Publication  of  it,  was 
fo  pleafed  with  it,  that  he  prefently  repaired  into 
Scotland,  to  confult  the  Author’s  Advice  about  it, 
and  be  affiftant  to  him  in  the  perfecting  of  it,  and 
in  calculating  Tables  for  it ;  which  was  a  Work 
of  great  Labour,  as  well  as  fubtile  Invention. 

And  it  was  embraced  ^nd  promoted  abroad  by 
Benjamin  Vrfinus,  John  KePler,  Adrian  Vlacq, 
Petrus  Cragerus ,  and  others. 

And  at  home,  by  Henry  Gellibrand ,  who  perfe¬ 
cted  thcTrigonometria  Britannita, which  Mr: Briggs 
began,  but  died  before  he  had  finifhed  it. 

.So  that  in  a  fhort  time  it  became  generally 
known,  and  greedily  embraced  in  all  Parts,  as  of 
unfpeakable  Advantage ;  efpeciailv  for  Hale  and 
Expedition  in  Trigonometrical  Calculations, 

Vol.  II. 


F 

ITHM  S. 

In  the  former  Volume  I  have  briefly  fliewn  thfe 
Nature  and  Conftrudion  of  Logarithms  in  gene¬ 
ral,  which  therefore  I  fhall  not  repeat  here ;  but 
go  on  with  their  Hiftory,  and  the  feveral  Improve¬ 
ments  which  have  been  made  in  this  Science,  fome 
of  which  are  only  barely  hinted  at  there. 

A.  D.  1614.  The  Lord  Neper  publifhed  the 
firft  Tables,  of  Canon,  or  Natural  and  Artificial 
Sines  for  each  Degree  and  Minute  of  the  Qua* 
drant. 

And  whereas  it  was  at  his  Choice  to  give  t£> 
what  Number  he  pleafed  the  Legarithm  o,  and 
whether  to  proceed  by  Way  of  Increafe  or  De- 
creafe,  he  chofe  to  make  o  the  Logarithm  of  the 
whole  Sine  1000® 000,  that  fo  the  Multiplication 
or  Divifion  by  the  whole  Sine  ( frequent  in  Tri¬ 
gonometrical  Calculation  )  might  be  difpatched 
without  Trouble,  requiring  here  but  the  Addition 
or  Subtraction  of  o. 

And  becaule  the  Ufe  of  leffer  Sines,  and  Num¬ 
bers  Ifefs  than  the  Radius  or  whole  Sine,  were 
likely  to  be  of  more  frequent  Ufe,  than  Tan¬ 
gents,  Secants  and  other  Numbers  greater  than  the 
Radius  •  he  chofe  to  give  to  thofe  leffer  Numbers 
Affirmative  Logarithms  ( increasing  the  Logarithms 
from  o,  as  the  Sines  decreafe  )  which  he  calls  A~ 
bundants:  Andconlequehtly  Negative  Logarithms 
(  which  he  calls  Defeftives  )  to  greater  Numbers, 
Defigning  thofe  by  -f,  thefe  by  —  , 

And  by  this  means  he  diredts  how  the  Table  of 
Sines  (  with  the  Differences  there  inferred  )  may 
ferve  alfo  for  a  Table  of  Tangents,  and  of  Se-r 
cants ;  fo  that  this  Canon  is  a  compleat  Canon,  of 
Natural  Sines,  and  of  LogaTithmical  Sines,  Tan¬ 
gents,  and  SecarttS. 

He  (hews  alfo  how  this  Table  may  be  applied 
to  the  Logarithms,  of  Abfplute  Numbers-  but  be- 
cauie  with  fofneTrouble,  he  referves  the  fuller  Ac¬ 
count  hereof  to  a  farther  Treatife. 

In  the  Year  1619  the  Lord  Neper  being  then 
dead,  the  lame  Was  again  publifhed  By  his  Son 
Robert  Neper  ;  with  fome  PofthumOuS  Tfeatifes  of 
his  Father,  Concerning  the  Conftrucftion  of  this 
Logarithmical  Canon,  artd  concerning  his  0>- 

M  fi«n 
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fign  (  after  Communication  had  with  Mr.  Briggs ) 
of  ehanging  the  Form  of  his  Logarithms,  making 
o,  co  be  the  Logarithm  of  i,  (of  which  he  had  be¬ 
fore  given  notice  in  the  Preface  to  his  Babdologia, 
publifhed  in  tjte  Year  1617;)  and  concerning  fome 
things  pertaining  to  Trigonometry  5  with  fome 
Lucubrations  of  Mr.  Briggs  on  the  fame  Sub¬ 
ject. 

But  the  Lord  Neper  being  dead  the  whole  Work 
was  devolved  on  Mr.  Briggs,  who  (  according  to 
their  joint  Advice)  making  the  Logarithm  of  1 
to  be  o  5  and  of  10,  100,  1000,  G?c.  to  be  1, 
2,  3  J&e,  which  he  calls  Indices,  or  Ch ar aider iftickj, 
and  which  we  may  repute  as  Integer  Numbers/ 
with  fourteen  Cyphers  annexed,  and  efteem  or 
value  as  fo  many  Places,  or  Decimal  Fractions, 
below  the  Place  of  Units,  or  of  the  Charaderi¬ 
ftick  :  And  between  thefe  he  fets  the  Intermediate 
Logarithm  for  the  Intermediate  Numbers. 

And  confequently  the  Logarithm  of  1  being  o, 
the  Logarithm  of  Fradions  leis  than  1,  or  of 
Numbers  intermediate,  between  1  and  ©,  muft 
be  Negative  Numbers  or  Numbers  lefs  than  o, 
which  he  calls  Defective  Logarithms,  denoted  by 
—  ( the  Note  of  Negative  )  prefix’d. 

Now  thefe  Defedive  Logarithms  may  be  two 
ways  expreffcd  ;  either  fo  as  that  the  Note  of  Ne¬ 
gation  (hall  affed  the  whole  Logarithm,  or  fo  as 
to  afFed  only  the  Charaderiftick,  ( leaving  the 
Reft  of  the  Logarithm  to  be  underftood  as  Affir¬ 
mative.  ) 

As  for  Example  ;  The  Fradion  -f-,  or  (  which 
is  equivalent )  o.  375.  This  Fradion  fuppofeth  the 
Numerator  3  to  be  divided  by  the  Denominate!  8, 
which  in  Logarithms,  is  to  be  performed  by  fub* 
trading  the  Logarithm  of  8,  from  that  of  3,  and 
the  Remainder  will  be  the  Logarithm  of  ■§-,  which 
will  be  then  the  Negative  Number,  —  0.4259687. 

Log.  3.  o.  4771 21 3. 

Log.  o.  j  o,  9030900. 

Log.  4.  —  o.  4259687. 

Or  thus ;  For  as  much  as  the  Logarithm  of  375, 

(  fuppofing  it  to  be  an  Integer  Number  )  is 
i.  5740313.  And  the  depreffing  this  to  the  Firft, 
Second  or  Third,  or  farther  Place  of  Decimal 
Fradions,  doth  ( without  altering  the  Figures  ) 
divide  the  Value  by  10,  too,  1000,  &c.  which 
in  Logarithms  is  done  by  fubtrading  1,  2,  3,  &c. 
from  the  Charaderiftick,  or  Place  of  Integers 
(  L  3,  &c.  in  that  Place  being  the  Logarithms 
ol  10,  100,  1000 ,&c.)  fuch  Alteration  of  the  Va¬ 
lue  (  the  Figures  remaining )  is  done  by  altering 
the  Charaderiftick  of  the  Logarithm,  without  va¬ 
rying  the  other  Figures,  in  this  Manner: 

Log.  3750=3.  5740313 

Log-  375  — f-  57403U 

Log-  ^7 '  5=  1  -  5740313 

Log.  3!7  5— o.  5740313 

Log.  ol375—  k  5740313 
Log.  0,0375—2.  5740313 

Which  two  Forms,  the*  they  feem  different,  and 
fome  may  rather  chufe  the  one,  fome  the  other; 
or  in  fome  Cafes  the  one,  and  in  fome  Cafes  the 
other;  yet  they  are  in  Subftance  and  Vajue  the 


fame.  For  by  fubduding  the  lower  Number 
from  the  Upper, 

.a  ». 

I.  oooooco 

V  +  o.  5740313 

is  O.  4259687 

And  every  one  is  left  to  his  liberty  whether  of 
the  two  ways  (or what  other  equivalent  there¬ 
unto  )  he  fhall  pleafe  to  ufe. 

In  this  Method  Mr.  Briggs  hath  calculated  a 
Table  of  Logarithms  (publifhed  in  the  Year  1624} 
for  20  Chiliads  of  Ablolute  Numbers  (  from  1  to 
20,  000  ;)  and  again  for  10  more  (from  90,000 
to  100,000)  and  one  Chiliad  fupernumerary  (vi%. 
the  Hundred  and  Firft  Chiliad/  that  is,  31  Chi¬ 
liads  in  all. 

Before  which  is  prefix’d  a  large  Account  of  the 
Nature  and  Conftrudion  of  the  Logarithmical 
Canon,  and  the  Ufes  thereof ;  and  direding  how 
to  fupply  the  intermediate  Chiliads,  which  arc 
here  wanting.  The  whole  intituled.  Arithmetic a 
Logarithmic  a. 

The  fame  was  again  publifhed  in  1628,  by  A- 
drian  Vlacq  ( or  Flack. )  with  a  Supplement  ( as 
Mr.  Briggs  direded  /  of  the  Chiliads  before  emit¬ 
ted  ;  that"  is,  in  all  of  100  Chiliads,  with  one 
Supernumerary. 

But  in  fhorter  Numbers  extended  but  to  10 
Places  below  that  of  the  Integers,  or  Charaderi¬ 
ftick.  And  he  fubjoins  al/o  a  Logarithmical  Ca¬ 
non  of  Sines,  Tangents,  and  Secants  (  for  Degrees 
and  Minutes  of  the  Quadrant )  of  as  many  Places. 

Mr.  Briggs  proceeded  to  calculate  a  Trigono¬ 
metrical  Canon,  Logarithmical,  fuited  to  that  for 
Abfolute  Numbers  to  the  Logarithms  extending 
(  as  in  that  other  )  to  14  Places  befides  the  Chara¬ 
deriftick.  And  having  before  calculated  a  Table 
of  Natural  Sines,  Tangents  and  Secants  ( for 
Degrees  and  Centelms  of  Degrees  )  in  Number 
extending  to  1 5  Places,  he  fitted  thereunto  a  Ca¬ 
non  of  Logarithmical  Sines,  and  Tangents  ( be- 
caufe  thofe  of  Secants  might  be  fpared ;  )  and  a 
Treatife  prefixed  concerning  the  Conftrudion 
thereof,  with  other  things  pertinent  thereunto; 
intending  a  further  Treatife  concerning  the  Ufe 
of  it. 

But  dying  before  this  laft  was  finifhed,  or  the 
reft  publifhed,  Mr,  Henry  Gellibrand  fupplied  this 
latter,  and  publifhed  the  whole  with  the  Title  of 
T rigommetria  Britannica,  in  the  Year  1633.  To 
which  is  fubjoin’d  another  Canon  of  Logarithmi¬ 
cal  Sines,  and  Tangents,  by  Adrian  ZJlacq,  for 
Degrees,  Minutes  and  Tenth  Seconds,  extending 
(  as  his  former  did  )  to  10  Places  befides  the  Cha¬ 
raderiftick  ;  and  Mr.  Briggs  20  Chiliads  for  Loga¬ 
rithms  of  Abfolute  Numbers. 

So  that  the  whole  Dodrine  of  Logarithms  was 
by  this  Time  fufficiently  perfeded,  with  conveni¬ 
ent  Canons  or  Tables  fitted  thereunto  in  large 
Numbers  :  Of  which  alfo  Petrus  Cragerus  gives  an 
Account  in  the  Preface*  to  his  Trigonometria  Loga - 
ritbmica.  Printed  in  the  Year  1634,  with  his 
Logarithmical  Tables,  but  in  fhort  Numbers. 

And  the  Table  of  Logarithms  above-mentioned, 
(for  100  Chiliads  of  Abfolute  Numbers,  and  of 
Sines  and  Tangents  to  Degrees  and  Centefms  ) 
were  the  fame  Year  (1633)  contraded,  into  a 
Ieffer  Form  and  more  manageable  (  but  in  fhorter 
Numbers,  the  former  not  extending  to  above  7 

Places,’ 
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Places,  befide  the  Charablerifiicl^,  but  the  latter 
to  i  o)  by  Nathanael  Roe  ;  with  Directions  for  the 
Ule  of  them  (  in  Trigonometry,  Geometry ,  Afirono- 
Geography,  and  Navigation  )  by  Edmund  Win- 

gate. 

In  the  mean  time  Benjamin  Vrfinus,  did  alfo 
publifh  Tables  of  Logarithms  in  the  Year  161  8  ♦ 
and  Claudiut  Batfchius  about  the  fame  time,  or 
foon  after.  And  again  Benjamin  Vrfinus  in  the 
Year  1625,  in  his  Trigonometria  ;  and  Johannes 
Jfieplerus  alfo  in  the  Year  1624,  in  his  Chi  lias  Lo- 
garithmorum  (.  which  he  applies  alfo  to  his  Rudol- 
phine  Tables,  publilhed  in  1627  ;  )  and  Claudius 
Batfchius  about  the  fame  time,  or  loon  after;  And 
Georgius  Ludovicus  Frobcnius  in  the  Year  1634, 
(and  perhaps  fome  others. ) 

But  all  or  moft  of  them  in  Ihort  Numbers,  and 
conformable  to  the  Lord  Neper’s  firft  Delign  ;  not 
to  that  Form  which  upon  fecor.d  Thoughts  he  and 
Mr.  Brfggs  agreed  upon  as  moft  Eligible,  and 
which  hath  fince  been  received  in  common  Pra¬ 
ctice. 

Thus  far  Dr.  Wallis  ;  What  follows  is  thS  ealie 
and  compendious  Method  of  Mr.  Edm.  Halley ,  Sa- 
vilian  Profelforof  Geometry  in  Oxon.  forconftru- 
Cting  Logarithms  ;  which  was  mentioned  in  the 
former  Volume. 

The  Invention,  faith  that  Excellent  Geometer,  of 
the  Logarithms,  is  juftly  efteemed  one  of  the  moft 
ufeful  Difcoveries  in  the  Art  of  Numbers,  and  ac¬ 
cordingly  has  had  an  Univerfal  Reception  and  Ap- 
plaufe  :  And  the  great  Geometricians  of  this  Age 
have  not  been  wanting  to  cultivate  this  SubjeCt, 
with  all  the  Accuracy  and  Subtilty  which  a  Mat¬ 
ter  of  that  Confequence  doth  require;  and  they 
have  demonftrated  feveral  very  admirable  Proper¬ 
ties  of  thefe  Artificial  Numbers,  which  have  ren- 
dred  their  ConftruCtion  much  more  facile,  than  by 
thole  operofe  Methods,  at  firft  uled  by  their  truly 
noble  Inventor,  the  Lord  Neper >  and  our  worthy 
Country- Man  Mr  .Briggs. 

But  notwithftanding  all  their  Endeavours,  I  find 
very  few  of  thofe,  who  make  conftant  Ufe  of  Lo¬ 
garithms  to  have  attained  an  Adequate  Notion  of 
them ;  to  know  how  to  make  or  examine  them,  or 
to  underftand  the  Extent  of  the  Vfe  of  them  ; 
contenting  themfelves  with  the  Tables  of  them, 
as  they  find  them,  without  daring  to  queftion 
them,  or  caring  to  know  how  to  Bell l fie  them, 
Ihould  they  be  found  amifs ;  being  I  fuppofe  un¬ 
der  the  Apprehenfion  of  lome  great  Difficulty 
therein. 

For  the  fake  of  fuch,  the  following *  TraCt  is 
principally  intended,  but  not  without  hopes  how¬ 
ever,  to  produce  fomething  that  may  be  acceptable 
to  the  moft  knowing  in  thefe  Matters. 

But  firft,  it  may  be  requilite  to  premile  a  Defini¬ 
tion  of  Logarithms,  in  order  to  render  the  enfuing 
Difcourfe  more  clear ;  the  rather  becaufe  the  Old 
one  Numerorum  proportionalium  a  qui- differ  ent-es  co¬ 
mites,  feems  too  fcanty  to  define  them  fully. 

They  may  much  more  properly  be  faid  to  be 
Numeri  Rationum  exponentes  :  Wherein  we  conli- 
der  Ratio  as  a  Quantitas-  fui  generis ,  beginning 
from  the  Ratio  of  Equality,  or  1  to  1  o  j  being 
Affirmative  when  the  Ratio  is  Increafmg ,  as  of  U- 
nity  to  a  greater  Number,  but  Negative  when  De- 
ereafing :  And  thefe  Ratios  we  fuppofe  to  be  mea- 
fured  by  the  Number  of  RatiuncuU  contained  in 
each. 

Now  thefe  RatiuncuU ,  are  fo  to  be  underftoody 


as  in  a  continual  Scale  of  Proportions,  infinite  in 
Number  between  the  two  Terms  of  the  Ratio  ; 
which  infinite  Number  of  mean  Proportionals  is  to 
that  infinite  Number  of  the  like  equal  RatiuncuU , 
between  any  other  two  Terms  : :  as  the  Logarithm 
of  one  Ritio,  is  to  the  Logarithm  of  the  other  : 
i  Thus,  if  there  be  fuppofed  between  1  and  ip,  an 
|  infinite  Scale  of  mean  Proportionals,  whole  Nutn- 
•  ber  is  1 00000,  (fic,  in  infinitum ;  between  1,  and  2, 
there  lhall  be  30102,  (fic.  of  iuch  Proportionals, 
■and  between  1  and  3,  there  will  be  4771 2>  &c-  of 
them;  which  Numbers  therefore  are  theLogarithms 
of  the  Rationes  of  1,  to  10,  1,  to  2,  and  i,to  3  ; 
and  not  fo  properly  to  be  call’d  the  Logarithms  of 
10,  2  and  3. 

But  if  inftead  of  fuppofing  the  Logarithms  com- 
pofed  of  a  Number  of  equal  RatiuncuU ,  propor- 
|  tional  to  each  Ratio  ;  we  lhall  take  the  Ratio  of 
;  Unity  to  any  Number,  to  confift  always  of  the; 
fame  infinite  Number  of  RatiuncuU  ;  their  Mag- 
;  nitude  in  this  Cafe,  will  be  as  their  Number  in  the 
(former.  Wherefore,  if  between  Unity  and  any 
I  Number  propofed,  there  be  taken  an  Infinity  of 
’mean  Proportionals,  the  infinitely  little  Augment 
or  Decrement  of  the  firft  of  thofe  means  from 
Unity  will  be  a  RatiuncuU  ;  that  is,  the  Momen¬ 
tum  or  Fluxion  of  the  Ratio  of  Unity  to  the  faid 
Number  And  feeing  that  in  thefe  continual  Pro¬ 
portionals  all  the  RatiuncuLe  are  equal ;  their 
Summ,  or  the  whole  Ratio,  will  be  as  the  faid 
Momentum  is  direCtly ;  that  is,  the  Logarithm  of 
each  Ratio,  will  be  as  the  Fluxion  thereof  Where¬ 
fore  if  the  Root  of  any  infinire  Power  be  extract¬ 
ed  out  of  any  Number,  the  Dijfercntiola  of  the 
faid  Root  from  Unity,  lhall  be  as  the  Logarithm 
of  that  Number. 

So  that  Logarithms  thus  produced  may  be  of  as 
many  Forms  as  you  pleafe,  to  aflame  infinite  In¬ 
dices  of  the  Power  whofe  Root  you  feek  :  As  if 
the  Index  be  fuppofed  100000,  (fie.  infinitely  ;  the 
Roots  lhall  be  the  Logarithms  invented  by  the 
Lord  Nepair  ;  but  if  the  laid  Index  were  230258  5, 
(fic.  Mr.  Briggs’s  Logarithms  would  immediately 
be  produced.  And  if  you  pleafe  to  ftop  at  any 
Number  of  Figures,  and  not  to  continue  them  on, 
it  will  fuffice  to  aflume  an  Index  of  a  Figure  or 
two  more,  than  your  intended  Logarithm  is  to 
have  ;  as  Mr.  Briggs  did,  who,  to  have  his  Loga¬ 
rithms  true  to  14,  places  by  continual  Extraction 
of  the  Square  Root,  at  Jaft  came  to  have  the  Root 
of  the  140737488355328th  Power;  but  how  o- 
perofe  that  Extraction  was,  will  eafily  be  judged 
by  whofo  lhall  undertake  to  examine  his  Calculus. 

Now  tho  the  Notion  of  an  infinite  Power, 
may  feem  very  ftrange ;  and  ( to  thofe  that  know 
the  Difficulty  of  the  Extraction  of  the  R  oots  of 
high  Powers  )  perhaps  impracticable  ;  yet  by  the 
help  of  that  Admirable  Invention  of  Sir  Ifitac 
Nevoton,  whereby  he  determines  the  Uncle,  ot* 
Numbers  prefix’d  to  the  Members  compofing 
Powers  (on  which _ chiefly  depends  the  DoCtrine 
of  Series  )  the  Infinity  of  the  Index  contributes  to  » 
render  the  Expreffion  much  more  eafie  :  For  if  the 
infinite  Power  to  be  refolved  be  put  (  after  Sir  Ifaac 

Nevoton  s  Method )  — - — .  _ JL  or  . 

pfpq,  p  +  q  m  1  fq  ™ 

I  1  — •  m 

inftead  of  1  -f  —  -f  - - .  q  q  - f 

inq  -f-  j 


/ 
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1  —  3m\im  m  i-6m-{-ntn*—6rni 

- qi  \ - - - - — -  q*,  See. 

6  m 1  24  m 4 

(  which  is  the  Root  when  m  is  Finite )  becomes 
i  t  1  I 

,  -j - q  - - q*  4 - q3  ^  <f  4* 

m  zm  3  m  4  m 

1 

- q*,  Sec.  m%  being  Infinite,  and  confequently 

5  m 

whatever  is  divided  thereby  vanifhing.  Hence  it 

1 

follows  that - Multiplied  into  q  —  2.  q*  -J-  j.  <f 

ni 

&c.  is  the  Augment  of  the  Firft  of 
our  mean  Proportionals  between  Unity  and  1  -f-  qy 
and  is  therefore  the  Logarithm  of  the  Ratio  of  1, 
%o  1  -f-  q  ;  and  whereas  the  Infinite  Index  m,  may 
be  taken  at  pleafure  ;  the  feveral  Scales  of  Loga- 

t 

rithms  to  fuch  Indices  will  be  as  — ;  or  recipro- 

.  m 

cally  as  the  Indices.  And  if  the  Index  be  taken 
1 0000,  &c.  as  in  the  Cafe  of  Nepers  Logarithms; 
they  will  be  fimple  —  -£24-f 

4  cf  — ■—  4  q6 f  Sec. 

Again*  if  the  Logarithm  of  a  Decreafing  Ratio 

1 

be  fought,  the  Infinite  Root  of  1  —  q,  or - 


I  I 

is  1 - q  -  —  f 

rn  1  m 


1  i 

3  m  4  m 


q<-± 


qs,  See.  whence  the  Decrement  of 


5  tn  6  m 

ihe  Firft  of  our  Infinite  Number  of  Proportionals 
1 

will  be  — ■  into  q  +  i  q1  +  7  f  +  i  ?4  +  T  f 
m 

4*  -*qs,&c.  which  therefore  will  be  as  the  Loga¬ 
rithm  of  the  Ratio  of  Unity  to  1  —  q. 

But  if  m ,  be  put  10000,  &c.  then  the  faid  Lo¬ 
garithm  will  be  q  -f-  4  q*  -f  4  q*  -f-  4  q*  -j-  A  qi 
4~  -g  qst  &c.  Hence,  the  Terms  of 'any  Ratio  be- 

b — a 

ing  a  and  b,  q  becomes - ,  or  the  Difference  divi- 

/ '  a 

ded  by  the  leffer  Term,  when  it’s  an  Increafing  Ratio  • 
b  —  a 

or  ~  when  ’tis  Decreafing ,  or  as  b  to  a. 

y  b^cc  lbe  Logarithm  of  the  lame  Ratio  may  be 
^doubly  expreffed ;  for  puting  x ,  for  the  Difference 

of  the  Terms  a ,  and  by  it  will  be  either  —  x  — 

b 


+  —  + 

zb * 


x 


or 


m  a 


•VJ 

X* 

x s 

771 

X 6 

** — — 

4- 

— — 

+  — — 

+  , 

3  bd 

4  b* 

5  b' 

IF7 

X* 

X 5 

\  •,;4 

X s 

■ - 

*F 

- - 

— - - 

-f 

2  a2 

3^ 

4*4 

-7  Sec. 


6a6 


But  if  the  Ratio  of  a  to  b%  be  fuppofed  to  be 
divided  into  two  Parts,  u/*.  into  the  Ratio  of  ay 
to  the  Arithmetical  Mean  between  the  Terms  and* 
the  Ratio  of  the  faid  Arithmetical  Mean  to  the 
other  Term  b  ;  then  will  the  Summ  of  the  Loga¬ 
rithms  of  thofe  two  Rationes  be  the  Logarithm  of 

the  Ratio  of  a  to  b ;  afid  fubftituting  . —  in_ 

2’ 

4  b 

ftead  of  f-  * - ,  the  faid  Arithmetical  Mean, 

2  2  • 

the  Logarithms  of  thofe  Rationes  will  be  by  the 
foregoing  Rule  ; 

I  X  /  X *  X1  X ♦  X * 

• — .into  -j“ - -  ~h  —  4"  * - 4“  - -f 

m  *  2?  4^4  5K* 


x 


X 


X* 


6 


-  -  x* 

,  &c.  and  —into — ■  —  - — -  -f- - — 

V  m  %  2 **  3*J 


X 4  X 5  x6 

*  1“  - - ,  &c.  the  Summ  whereof 

444  5  4y  6^ 

1  2X  Zx*  2JC*  zx 7 

-into-  *  +  —  *  + -  *  — ,  (Sc.  will 

m  *  3  &  5  **  7  ^7 

be  the  Logarithm  of  the  of  4  to  b ;  whofe 
Difference  is  xy  and  Summ  *.  And  this  Series 
converges  twice  as  fwifr  as  the  former,  and  there¬ 
fore  is  more  proper  for  the  Pra&ice  of  making  of 
Logarithms :  Which  if  performed,  is  with  that 
Expedition ;  that  whereas  xy  the  Difference,  is 
but  the  Hundredth-part  of  the  Summ,  the  firft 
2  X 

Step  «  luffices  to  feven  Places  of  the  Loga- 

Z* 

rithm,  and  the  fecond  Step  to  Twelve.  But  if 
Briggs  s  firft  twenty  Chiliads  of  Logarithms  be 
fuppoled  to  be  made,  as  he  hath  very  carefully 
computed  them,  to  fourteen  Places ;  the  firft  Step 
above  is  capable  to  give  the  Logarithm  of  any  in¬ 
termediate  Number,  true  to  all  the  Places  of  thofe 
Tables. 

After  the  fame  Manner  may  the  Difference  of  the 
faid  two  Logarithms  be  very  fitly  applied  to  find 
the  Log.  of  Prime  Numbers,  having  the  Logarithms 
of  the  two  next  Numbers  above  and  below  them : 
For  the  Difference  of  the  Ratio  of  a,  to  j  *,  and 

K  ** 

of  —  to  b,  is  the  Ratio  of  a  by  to  —  5  and  half 

2  4 

K 

of  that  Ratio  is  that  of  \/  a  b,  to  — ,  or  of  the 

2 

Geometrical  Mean  to  the  Arithmetical.  And  con¬ 
fequently  the  Logarithm  thereof  will  be  the  half 
Difference  of  the  Logarithms  of  thofe  Rationes , 
viz. 


I  XX  X 4  X 9 

—  into  -  -| - 4 - 

m  zti  4*4  6^ 


4~ - ,  &c. 


8*‘ 


Which  is  a  Theorem  of  good  Dilpatch  to  find  the 

-i 

Logarithm  of  — . 

2 

But  the  lame  is  yet  much  more  advantageouily 
performed,  by  a  Rule  derived  from  the  foregoing  • 

and 


I 


The  life  of  the  Table  of  Logarithms. 


and  beyond  which  in  my  Opinion,  nothing  better 

can  be  hoped.  For  the  Ratio  of  a  b,  to  —  ,  or 
41  a  b  b  b 

—  H - j - ,  has  the  Difference  of  its  Terms, 

424 

a*  a  b  b  b  a  b 

—  — '  —  4 - ,  or  the  Square  of - £= 

424  22 

x * 

—  ,  which  in  the  prefent  Cafe  of  finding  the  Lo- 
4 

garithms  of  Prime  Numbers,  is  always  Vnity :  and 

calling  the  Summ  of  the  Terms  —  -f-  a  b  =  y\ 

4 

a 

the  Logarithm  of  the  Ratio  of  \/  a  b,  to  —  -J- 

2 

b  III 

— ,  or  —  will  be  found in  —  4-  -  -f 


N. 

1 


m  y  y 


3  f 


1  i 

— ■  4 - 4" 

ut«  m  ,,*4 


,13 


,  (£c.  Which  converges 

5  y"  7  y"  9J y 

very  much  fafter  than  any  Theorem  hitherto  pub- 
lifhed  for  this  Purpofe. 

1 

Here  note,  that  —  is  all  along  applied  to  adapt 
m 

thefe  Rules  to  all  Sorts  of  Logarithms.  If  m  be 
1 0000,  &c.  it  may  be  negiedled,  and  you  will 
have  Near’s  Logarithms,  as  was  hinted  before  $ 
but  if  you  defire  Briggs  Logarithms,  which  are 
now  generally  received,  you  muft  divide  your 
Series  by 

<i  .0  .  -  .  ■  -  . - 

2.30258,  50929,  94045,  68401,79914,54684, 

'  Vo,  760 1 1,  01488,  62877,  29760,  33328 : 


Log . 

0.30102,  99956,  63981,19521,37388,94714, 
49302,  67681,  89881,  46210,  8^413,  10427 

0.47712,  12547, 19662,  437*9,  5°279»  03255, 
1 1530,  92001,  28864,  19069,  58648,  29876  • 

o.  84509,  80400, 14256,  8307 f,  22162,  58592, 
63619,  34835,  72396,  32396,  54065,  03635 

li  1.04139,26851,58215,  04075,  01999,71243, 
02424,  17067,  02190,  46645,  30945,  96339 

13  r.  11394,  33523,  06836,  76920,  65051,57942; 
32843,  08297,  29188,  38706,  82718,  01191 

17  1.23044,  89213,78273,  92854,01698,94328,' 
33703,  00075,  67378,  425°4>  63973,  80368 

19  1.27875,36009,  52828,  96153,  63334,  75756,’ 
9293*>  795 1 1,  29337,  39449)  75989,  06819. 

The  next  Prime  Number  is  23,  which  I  will 
take  for  an  Example  of  the  foregoing  Docftrine  j 
and  by  the  firfb  Rules  the  Logarithm  of  the  Ratio 
of  22  to  23,  will  be  found  to  be  either 


ill  1  1 

- - -  + - + - —Md 

22  968  31944  937024  25768160 

III  I  1 

or  —  +  - - - - -f 


- 4 - — 

23  1058  36501  1119364  32181715’ 

As  likewife  that  of  the  -Ratio  of  23  to  24  by  a 
like  Procefs.  9  y 


ix 


Or,  multiply  it  by  the  Reciprocal  thereof,  Vi%. 

©.43429,  44819,  03251,82765,  11289,  18916, 

.605  ©8,  22943,  97005,  80366,  65661,  14454. 

1  *  ■  ‘  *  •-  *  ’  * 

But  to  fave  fo  operofe  a  Multiplication  ( which 
is  more  than  all  the  Reft  of  the  Work  )  its  expe¬ 
dient -to  divide  this  Muftiplicator  by  the  Powers 
of  &  or  y ,  continually  ;  according  to  the  Direction 
of  the  Theorem  •  Efpecially  where  x  is  Small  and 
Integer,  referving  the  proper  Quotes  to  be  added 
together,  when  you  have  produced  your  Loga¬ 
rithm  to  as  many  Figures  as  you  defire,  of  which 
Method  I  will  give  you  a  Specimen. 

If  the  Curiofity  of  any  Gentleman,  that  has 
leifure,  would  prompt  him  to  undertake  to  do  the 
Logarithmsof  all  Prime  Numbers,  under  1 00000 
to  25  or  30  Figures,  I  dare  allure  him  that  the 
Facility  of  this  Method  will  invite  him  thereto  ; 
nor  can  any  thing  more  eafie  be  defired.  And  to 
encourage  him,  I  here  give  the  Logarithms  of  the  1 
Firft  Prime  Numbers  under  20  to  60  Places,  com¬ 
puted  by  the  accurate. Penn  of  Mr.  Abraham  Sharp 
(  from  Whofe  Induftiry  and  Capacity  )  the  World 
may  expetft  in  time  great  Performances,  as  they 
were  communicated  to  me  by  our  common  Friend 
Mr  .Euclid  Speidall. 

VgI.IL 


1  1  1  1  t 

’ - -4 - } - -  gfc . 

23  -1058  36501  1U9364  32181715 

111  1  1 

or~  + - + - -f - -f - _  &(f' 

24  1152  4f472  I327IO4  39813I2O 

And  this  is  the  Refult  of  the  Do&rine  of  Mer~ 
cator,  as  improved  by  the  Learned  Dr.  Wallis. 

2  x  2  x* 

But  by  the  fecond  Theorem,  vt\ _ j- _ y 

*  3 


“  »  &c‘  7,110  1"ame  Logarithms  are  obtained  by 
fewer  Steps  •  To  wit, 

45  273375  922640625  2615686171875  ^C< 

z  1  2  , 

- + _ .V _ . 

47  31H69  ^46725035  3  546361 843241 

(Sc. 


Which  was  invented  and  demonftrated  in  th 
Hyperbolic^  Spates,  Analogous  to  the  Logarithms 
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by  the  Excellent  Mr.  James  Gregory,  in  his  Exer - 
citationes  Geometric x  •  and  fince  further  profecu-  J 
ted  by  the  aforefaid  Mr  Speidall ,  in  a  late  Trea- 
tife,  in  Englifh,  by  him  published  on  this  Subject,  j 
But  the  Demon ftration,  as  I  conceive,  was  never 
till  now  perfeded,  without  the  Confideration  of 
the  Hyperbola,  which  in  a  Matter  purely  Arithme¬ 
tical,  as  this  is,  cannot  fo  properly  be  applied. 
But  what  follows,  I  think  I  may  juftly  claim  as 
my  own,  That  the  Logarithm  of  the  Ratio 
of  the  Geometrical  Mean  to  the  Arithmetical,  be¬ 
tween  '22  and  24?  or  of  ^528  to  23,  will  be 
found  to  be  either, 


+ 


354^79^579  659676558485285 


,  (3c. 


1  ©  38 


■f* 


+ 


+ 


1119364  888215334 


All  thefe  Series  being  to  be  multiplied  into 
0.4342944819,  (3  c.  if  you  defign  to  make  the 
Logarithm  of  Briggs.  But  with  great  Advantage 
with  refped  of  the  Work,  the  faid  4342944819, 
(3  c.  is  divided  by  1057,  and  the  Quotient  thereof 
again  divided  by  three  Times  the  Square  of  1057, 
and  that  Quotient  again  by  of  that  Square,  and 
that  Quotient  by  -}  thereof,  (3  c.  ’till  you  have  as 
many  Figures  of  the  Logarithm  as  you  defire. 
As  for  Example,  the  Logarithm  of  the  Geometri¬ 
cal  Mean  between  22  and  24,  is  found  by  the  Lo- 
garithms  of  2,  3,  and  1 1  to  be 


626487882248 


,  (3  c.  or, 


1057 


+ 


1057)  43429,  (3c. 
3  in  1 1 1 7249^  4 1 087,  (3c. 

|  in  1 1 17249)  12258,  (3c. 

1  in  1 117249)  65832,  (3c. 

|  in  1117249)'  41088,  (3c. 


1  . 3613169  6 126690612945009172669805 
41087462810 146814347315886368 
12258521 544181829460074 

6583235184376175 

4208829765 

2930 


Summ  1.36 17278360 1 7  5928788677771 1225 1 17 


Which  is  the  Logarithm  of  23,  to  32  Places, 
and  obtained  by  five  Divifions  only,  with  very 
fmall  Divifors;  all  which  is  much  lefs  Work, 
than  (imply  multiplying  the  Series  into  the  faid 
Multiplicator  43429* 

Before  I  pafs  on  to  the  Converfe  of  this  Pro¬ 
blem,  or  to  fhew  hnw  to  find  the  Number  apper¬ 
taining  to  a  Logarithm  afligned,  it  will  be  re- 
quifite  to  advertife  the  Reader,  that  there  is  a 
fmall  Miftake  in  the  aforefaid  Mr.  James  Grego¬ 
ry's  Vera  Quadratura  Circuli,  and  Hyperbolae,  pub- 
lifhed  at  Padua,  Anno  1667,  wherein  he  applies 
his  Quadrature  of  the  Hyperbola,  to  the  making  of 
the  Logarithms:  In  p.  48.  he  gives  the  Computa¬ 
tion  of  the  Lord  Nepers  Logarithm  of  1  o .  to  25 
Places, and  finds  it  2302585092994045624017870, 
infteadof  2302585092994045684017991  ;  erring 
in  the  eighteenth  Figure,  as  I  was  allured  upon 
my  own  Examination  of  the  Number  I  here  give 
you,  and  by  Comparifon  thereof,  with  the  fame 
wrought  by  another  Hand,  agreeing  therewith  to 
5  7  of  the  60  Places. 

Being  defirous  to  be  fatisfied  how  this  Diffe¬ 
rence  arofe,  I  took  no  the  fmall  Trouble  of  Exami- 
ing  Mr.  Gregory's  Work;  and  at  length  found  that 
in  the  Infcribed  Polygon  of  512  Sides  in  the  eigh¬ 
teenth  Figure  was  a  o,  inftead  of  9,  which  being 
rectified,  and  the  fubfequent  Work  corrected 
therefrom,  the  Refult  did  agree  to  a  Unit  with 
our  Number.  And  this  I  propofe  not  to  cavil  at 
an  eafie  Miftake  in  managing  of  fo  vaft  Numbers, 
efpecially  by  a  Hand  that  has  fo  well  delerved  of 
the  Mathematical  Sciences;  but  to  fhew  the  ex- 
aft  Co- incidence  of  two  fo  very  differing  Me¬ 
thods  to  make  Logarithms,  which  mi^ht  othervvife 
juve  been  quefticned. 


From  the  Logarithm  given  to  find  what  Ratio  it 
exprejjes,  is  a  Problem,  that  has  not  been  fo  much 
confidered  as  the  Former,  but  which  is  folved  with 
the  like  Eafe,  and  Demonjlrated  bv  a  like  Procefs, 
from  the  fame  general  Theorem  of  Sir  Ifaac  New¬ 
ton  :  For  as  the  Logarithm  of  the  Ratio  of  1,  to 

_ Jf_ 

1  -f  7,  was  proved  to  be  1  and  that  of 

the  Ratio  of  1,  to  1  — 7,  to  be  1  —  1  —  q™  :  So  the 
Logarithm  which  we  will  from  henceforth 
call  L,  being  given  1  -f  L  will  be  equal  to 

1  -f  f\  m *  in  the  one  Cafe  5  and  1  —  L,  will  be 

equal  to  1—  q\m,  in  the  other:  Confequently 

1  -f  L\m  will  be  equal  to  1  -f  7,  and  1  —  Ll 
to  1  —  75  that  is,  according  to  Sir  IJaac  New - 

mx  m* 

tons  faid  Rule,  i  -j~  m  L  -j - L*-j - L *  -f- 

2  6 

m 4  m% 

—  L<  -f - L*,  (3c.  will  be  equal  to  1  -f-  7, 

24  120 

m1  m1 *  m ♦ 

and  1  —  tn  L  -j - Ll - U  -J - L4  — 

2  6  24 

- L%  (3c.  will  be  equal  to  1  —  7 :  m,  being 

120 

any  Infinite  Index  whatfoever ;  which  is  a  full 
and  general  Propofiuon  from  the  Logarithm  given 
to  find  the  Number,  be  the  Species  of  Logarithm 
what  it  will. 

But 
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But  if  Neper's  Logarithm  be  given  the  Multi¬ 
plication  by  m  is  iavad  (  which  Multiplication  is 
indeed  no  other  than  reducing  the  other  Species  to 
his )  and  the  Series  will  be  more  fimple,  Vi%. 

L*  L 3  L*  L' 

i  -f  L  -j - 1 - J - j - ,  (Sc.  or 

26  24  120 

L*  L3  L*  V 

1  —  L  - - f - - — ,  (Sc.  This  Se- 

2  6  24  120' 

ries  efpecially  in  great  Numbers  converges  fo  (low¬ 
ly,  that  it  were  to  be  wifhed  to  be  contracted. 

If  one  Term  of  the  Ratio,  whereof  L  is  the 
Logarithm,  be  given,  the  other  Term  will  be  had 
eafily  by  the  fame  Rule  :  For  if  L  were  Nepers 
Logarithm  of  the  Ratio  of  a  the  leffer  to  b  the 
greater  Term ;  b  would  be  the  Product  of  a  into 

L*  L3  *La 

1  -f  L  i - 1 - ,  (Sc.  =  a  -f-  a  L  -j - 

2  6  2 

a  L3 

-j- - ,  (Sc.  But  if  b  were  given,  a  would  be 

6 

bV  b  V 

equal  b  —  b  L  - ,  (Sc.  Whence  by 

2  6 

the  help  of  the  Chiliads,  the  Number  appertain¬ 
ing  to  any  Logarithm,  will  be  exactly  had  to  the 
utmoft  Extent  of  the  Tables.  If  you  feek  the 
neareft,  next  Logarithm,  whether  greater  or  lefTer, 
and  call  its  Number  4,  if  leffer,  or  b  if  greater  ; 
then  the  given  L,  and  the  Difference  thereof  from 
the  faid  neared  Logarithm  you  call  / ;  it  will  fol¬ 
low  that  the  Logarithm  L,  anfwering  to  theNum* 

/*  /3 

ber,  will  be  either  a  into  I  +  /  -j - 

2  6 

l*  l1  ll 

—  -f-  — —  ,  (Sc.  or  elfe  b  into  1  —  /  -j - — 

24  120  2 

/*  l*  /* 

—  — — »  (Sc.  wherein  as  /  is  lefs,  the 

6  24  120 

Scries  will  converge  the  fwifter.  And  if  the  firft 
20000  Logarithms  be  given  to  fourteen  Places, 
there  is  rarely  occafion  for  the  three  firft  Steps  of 
this  Series,  to  find  the  Number  to  as  many  Places. 
But  as  for  Vlacfs  great  Canon  of  100000  Loga¬ 
rithms,  which  is  made  but  to  ten  Places ;  there  is 
fcarce  ever  need  for  more  than  the  firft  Step  a  +  al, 
or  a  +  mtl,  in  one  Cafe ;  or  elie  b  —  b  /,  or  b  — 
m  b  l  in  the  other,  to  have  the  Number  true,  to  as 
many  Figures  as  thefe  Logarithms  confift  of. 

If  future  Induftry  (hall  ever  produce  Logarith- 
mick  Tables  to  many  more  Places  than  now  we 
have;  the  aforefaid  Theorems  will  be  of  more  Ufe 
to  deduce  the  correfpondent  natural  Numbers  to 
all  the  Places  thereof. 

In  order  to  make  the  firft  Chiliad  to  ferve  all 
Ufes,  I  was  defirous  to  contrad  this  Series ,  where¬ 
in  all  the  Powers  of  /  are  prefent,  inroone;  where¬ 
in  each  alternate  Power  might  be  wanting,  but 
found  it  neither  fo  fimple  or  uniform  as  the  other ; 
yet  the  firft  Step  thereof  is,  I  conceive,  moft  com¬ 
modious  for  Pradice,  and  with  all  exad  enough 


for  Numbers  not  exceeding  fourteen  Places,  fuch 
as  are  Mr  Briggs  large  Tables  of  Logarithms ; 
and  therefore  I  recommend  it  to  common  Ule. 

a  l  hi 

It  is  thus:  a  *4 - ,  or  h  - — -»  will  be 

1 — 4  .  i  +  t 

the  Number  anfwering  to  the  Logarithm  given, 
differing  from  the  1  ruth  by  half  the  third  S,.ep  of 
the  former  Series.  But  that  which  tenders  it  yet 
more  eligible,  is  that  with  equal  Facility,  it  lerves 
for  Briggs’s,  or  any  other  fort  of  Logarithms,  with 
the  only  Variation  of  Writing,  £  inftead  of  1, 
4/  hi  $a  +  i 

that  is  a  4~ - ,  and  b  —  ,  or  — — » 

J-  l  A  4_  l  A _ l 

m  "a  «  1  T  m  % 

jl  y  _  a 
m  v  s 

and - ,  which  are  eafily  refolved  into  Ana* 

£  +  4 

logies,  Vi%. 

As  43429,  (Sc.  —  j:  to  43429  +  4*  •*  fo  is  a 

to  the  Number  fought.  Or, 

As  43429,  (Sc.  -f  ~ :  to  43429  —  :  fo  is  b 

to  the  Number  fought. 

If  more  Steps  of  this  Series  be  defired  it  will  be 
found  as  follows, 

4 1  tV  A  l 3  4  h  A  \ 

4  -j-  — - j-  - —  ,  (Sc.  As 

1  — •  *  1—/  1—2/ 

may  eafily  be  demonftrated  by  working  out  the 
Divifions  in  each  Step,  and  colleding  the  Quotes, 
whole  Summ  will  be  found  to  agree  with  our  for¬ 
mer  Series. 

Thus,  I  hope,  I  have  cleared  up  the  Dodrine 
of  Logarithms,  and  fliewn  their  Gonftrudion  and 
Ufe  independent  from  the  Hyperbola ,  whofe  Af- 
fedions  have  hitherto  been  made  Ufe  of  for  this 
purpofe ;  though  this  be  a  Matter  purely  Arithme¬ 
tical,  nor  properly  demonftrable  from  the  Princi¬ 
ples  of  Geometry;  nor  have  I  been  obliged  to 
have  recourfe  to  the  Method  of  Indivifibles,  or 
the  Arithmetick  of  Infinites ;  the  whole  being  no 
other  than  an  eafie  Corollary  to  Sir  Ifaac  Newton’s 
General  Theorem  for  forming  Roots  and  Powers, 

How  eafily  and  compendioufly  Logarithms  may 
be  made  according  to  this  Method  of  Mr.  Halley  st 
as  alfo  from  the  Quadrature  of  the  Hyperbola  ;  the 
Reader  may  be  fully  fatisfied  from  Mr.  Hen.  Sher- 
wins  Introdudion  to  his  Excellent  Mathematical 
Tables,  Lond.  1705.  where  alfo  is  a  Method  for 
computing  the  Natural  Sine,  Tangent,  or  Secant 
of  any  Arch,  immediately  from  having  only  the 
Length  of  the  Arch  given,  (Sc. 


Some  further  Vfes  of  the  Logarithms  not  mentioned 

in  Vol.  I. 

1.  To  find  the  Arithmetical  Complement  of  a 
Logarithm. 

Suppofe  2. 5065050  Begin  at  the 

- - - ■  Left-hand  8c 

Its  Compt.  Arith.  7.49349410  write  down 

under  it  the 

Complement  of  each  Figure  to  9,  but  of  the  laft 
to  10. 

N.  B  t 
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N.  B.  This  is  all  one  with  fubduding  the  Loga¬ 
rithm  from  io.coooooo.  And ’tis  frequently  of 
good  Ufe  to  take  the  Complement  Arithmetical  of 
a  Logarithm  inftead  of  the  Logarithm  it  felf;  efpe- 
cially  w  hen  there  are  Two  or  more  Logarithms  in 
any  Cafe  to  be  fubtraded  :  For  then  adding  their 


Arithmetical  Complements,  will  anfwer  the  End 
as  truly  a*  iubtrading  the  Logarithms  themfelves. 

As  fuppole,  in  the  Double  Rule  of  Three,  you 
had  this  Queftion  about  Intereft.  ’ 


What  is  the  Intereft  of  5173/.  for  321  Days,  at  61.  per  Centum  ? 

Write  down  firft  the  Arith  Comp,  of  the  Logarithm  of  100  8.ooo0oo» 
Next  under  it  the  Arith.  Comp,  of  the  Logarithm  of  365  —  7.437707! 

The  Logarithm  of  6  - r  0.77&15H 

The  Logarithm  of  the  Principal  5173  —  3.7137425 
The  Logarithm  of  the  Days  321  =  2.5065050 

The  Summ  of  all  is  the  Apfwer  =  2.4361058 


For  rejeding  the  firft  2  in  the  Charaderiftick, 
you  will  find  the  Number  anlwering  to  the  Loga¬ 
rithm  2.4361058  to  be  272/.  964,  and  Reafon 
will  dired  you  where  to  make  your  Decimal 
Points  in  the  Number  272964  ;  for  the  Intereft 
in  that  Time  can’t  be  fo  much  as  2729/.  nor  fo 
little  as  27  /.  As  well  as  the  Rule  determines  that 
Number  to  confift  of  3  Places  of  Integers,  whofe 
Charaderiftick  is  2. 


'fherefore  the  remaining  Figures  .964  are  a 
Decimal  of  a  Pound,  exprefting  fomething  more 
than  1 9  Shillings. 

2.  And  indeed  all  Queftions  of  Intereft  are  very 
eafily  and  expeditioufly  anfwered  by  the  Loga¬ 
rithms. 


As  fuppofe  5  At  6  /,  per  Cent.  What  is  the  Intereft  of  15  /.  7  s.  6  d.  for  12  Years  ? 

•  4  *  1  .  f  “  •  • 

-  ‘  *  •  I  * 

Write  down  firft  the  Logarithm  of  1.06  which  expreflesl  =  o.  0253058 
the  Rate  of  Intereft.  S  — _ ____ 

I  •-  ;  ■  .  Tdt  i  ,  ’  »  ‘"t  l/fl  -  .  1 

Which  Logarithm  multiplied  by  12  makes  .=  0.3036696 

Then  write  down  the  Logarithm  of  the  Principal,  Vig.  of  the  Decimal  15.  875  =:  1 . 2007137 


The  Summ  of  wh:ch  Two  laft  Logarithms  added  into  one  Summ  =  1.5043833 


1  •  '  •  ....  _  .  ;  . 

which  is  a  Logarithm  anfwering  to  the  Abfolute  Number, 
a  Decimal  exprefling  31/.  1 8  s.  \o  d.  \  q.  nearly 


=  3i .94362 


3.  It  will  be  very  neceflary  rightly  to  under- 
ftand  the  Ufe  of  the  Tables  of  Logarithms  with 
regard  to  Decimal  Fradions.  For  the  Rule  for 
finding  the  Logarithm  of  a  Fradion  being ;  To 
fubtrad  the  Logarithm  of  the  Denominator ,  from 
the  Logarithm  of  the  Numerator ,  and  to  take  the 
Remainder  as  the  Logarithm  of  the  Fradion  requi¬ 
red  :  That  Logarithm  of  the  Remainder ,  muft  al¬ 
ways  be  the  Logarithm  pf  a  Decimal  Fradion,  whofe 
Value  is  the  fame  with  that  of  a  Vulgar  Fradion 
propofed. 


Suppofe  the 
Numbers  from  1 
to  be 


Index  of  the  Logarithms  of  all 
10,  to  be  10  or  100,  from 
or  ioi,  from  100  to  1000, 


to 
1 1 


eh! 


_  >  J  K.-  , 

Wherefore  the  mpft  natural,  cafe,  and  ufeful 
Way  to  find  the  Logarithm  of  a  Fradion  is  this  : 


10  to  100, 

to  be  12  or  102,  from  1000  to  iobooj  to  be 
13  or  103,  and  fo  upwards  :  This  being  allowed, 
the.  Index  of  the  Logarithm  of  a  Number,  one 
place  below  Unity  muft  be  9,  or  99  ;  if  rwo 
places  below  Unity,  it  muft  be  8,  or  985  if  three 
places  below  Unity,  it  muft  be  7,  or  97  ;  if  four 
places  below  Unity,  then  the  Index  muft  be  6,  or 
96  ;  the  Latter  of  thefe  Ways  is  often  convenient 
to  diftinguifh  the  Index  of  a  whole  Number,  from 
that  of  a  Decimal  Fradion,  and  often  neceflary 
when  the  Power  of  the  Root  of  a  Decimal  Fra¬ 
dion  is  required. 


Example ,  The  Logarithm  of  is  found  thus :  3  Log.  o  .  4771213 
From  which  fubtrad  the  Denominator,  4  Log.  o  .  6020600 


The  Remainder  is  the  Logarithm  of 


.75  Log.— 9  .  S750613 


Note ,  That  the  Denominator  of  a  proper  Fra¬ 
dion,  is  always  greater  than  its  Numerator;  fo 
that  luppcfing  the  Index  of  the  Logarithm  of  3, 
to  be  To,  or  100,  the  Index  of.  the  Remainder 
will  be  9,  or  99,  ( that- is  one  place  below  Uni¬ 
ty)  and  the  Reft  of  the. Logarithms,  except  the 
Index,  is  found  in  the  Table  of  Logarithms  to  an- 
75^  750,  7500,  075,  75,  or  any  other 


Number,  whofe  two  fignificant  Figures  are  75, 
and  thofe  which  follow  or  preceed,  all  Cyphers. 
It  was  the  former  of  thefe  Ways  by  which  Mr. 
Briggs  and  Mr.  Gunter  made  the  Charaderifticks 
of  their  Tables,  of  Logarithmetick  Sines,  and  Tan¬ 
gents  ;  where  it  may  be  noted,  when  the  natural 
Sine  or  Tangent,  is  a  Decimal  Fradion  only,  the 
Index  is  under  10;  bur  where  it  is  a  mixt  Num¬ 
ber, 


1 


v f  * 

l  t 

;  !  ! 

_  ,  ,  r i  ■  r  n»u.  n  II - 

Tbe~Ufe  of  the  Table  of  Logarithms. 


ber,  there  the  Index  is  i  o,  or  more :  For  Example , 
The  Natural  Tangent  of  5  Degrees  is  .0874887, 
the  Artificial,  8.  9419518;  and  the  Natural  Tan¬ 
gent  of  85  Degrees,  1 1.  430052,  the  Artificial  is 
1 1. 0580481. 

But  it  is  needlcfs  to  ufe  thefe  New  Indices,  ex¬ 
cept  fome  Term  given,  of  fought,  be  lets  than  an 
Unite.  1 


4.  To  find  the  Logarithm  of  d  Mixt  Number. 

Reduce  the  Number  given  into  an  Improper 
Fraction,  then  fubtraft  the  Logarithm  c  f  the  De¬ 
nominator,  from  the  Logarithm  of  the  Numera¬ 
tor,  the  Remainder  is  the  Logarithm  fought. 

/ 

Example,  Let  4^  be  the  Mixt  Number  given  • 
this  reduced  to  an  Improper  Fra&ion  is  f|. 


The  Logarithm  of  the  Numerator  W*.  57,  is  1.  7558748 
The  Logarithm  of  the  Denominator,  1 2,  is  1.  0791812 


The  Logarithm  of 

If  the  Fraction  annexed  be  a  Decimal,  feek  for 
it  as  if  it  were  a  Whole  Number,  obferving  to 
prefix  to  its  Logarithm  a  fuitable  Index  ;  which 
always  is  an  Unit  lefs  than  the  Number  of  Places, 


The  Index  of  the  Logarithm  of  47500  is  4, 
becaufe  the  Ablolute  Number  confifts  of  5  Places, 
for  the  fame  Reafon  in  47  5 >  the  Index  of  its  Lo¬ 
garithm  is  2,  in  47.5  ic  is  1  >  but  tiie  Index  of 
a  Proper  Decimal  Fradtion  is  fo  many  Units  °as 
the  Cyphers  before  it  wants  of  9,  or  99  j  lo  the 
the  Index  of  .0475  is  8,  or  98,  and  of  .00475 
is  7,  or  97. 


4-*,  =.  4rLf-,  whofe  Logarithm  is  o.  6766936 

in  the  Whole  Number  to  which  it  belongs ;  which 
is  further  illuftrated  by  the  adjoining  Table,  where 
the  Logarithms  except  the  Index,  are  the  fame  in 
thefe  Eight  Examples. 

Numbers.  Logarithms. 

47500  |  4.  6766936 

4750  |  3.  6766936 

475  1  2.  6766936 

47.5  I  1.  67669.36 

4.75  1  c.  6766936 

•475  I  99,  or,  9.6766936 

.0475  j  98,  cr,  8.6766936 

.00475  j  97,  or,  7.6766936 


Of  Rdifing  Powers  by  Logarithms. 

Multiply  the  Logarithm  of  the  Number  given  by 
the  Index  of  the  Power  required,  the  Product  will  be 
the  Logarithm  of  the  Power  fought :  So  the  Loga¬ 
rithm  of  32==  1.  50 5  *5°;°  *  3  —  451545°°,  the 
Logarithm  of  31768,  which  is  the  Cube  of  32. 

In  the  Multiplication,  or  Railing  of  Powers, 
vii.  Squaring,  or  Cubing,  &c.  of  any  Decimal 
Fra&ion  by  Logarithms;  the  Index  of  the  Lo¬ 
garithm  of  the  Produd  or  Power,  mu  ft  confift  of 
('0  many  Units,  as  the  Number  of  Cyphers  inter¬ 
cepted  between  the  Place  of  Lmts,  and  the  firft 
fignificant  Figure  in  the  Natural  Number  wants 
of  9  99,  999,  &c-  only  to  the  Index  of  the  Lo¬ 
garithm  of  the  Power  (  /.  <?.  the  Square ,  or  Cube , 
#c. )  there  will  be  fuch  a  Figure  prefix  d  as  wants 
an  Unit  of  the  Index  of  that  Power,  or  Number, 
by  which  the  Logarithm  was  multiplied  :  For 

Example ,  Let  the  Cube  of  .009  be  required  ; 

the  Logarithm  of  .009  is  7.  9542425  x  3  = 
23.  8627275  =  .000000729,  the  Cube  of  .009, 
and  the  Index  of  the  Logarithm  of  the  Power, 
or  Produd,  is  3  ;  therefore  6  Cyphers  mu  t  pre- 
ceed  the  firft  fignificant  Figure  of  the  Natural 
Number  ;  and  1,  is  prefix'd  fince  the  Index  or 
Number  multiplying  was  3.  But  when  the  Num¬ 
ber  of  Cyphers,  preceding  the  fignificant  Figures 
of  the  Power  or  Product  exceeds  10,  tis  necef- 
fary  to  admit  another  Figure  into  the  Index  of 
the  Logarithm,  and  make  it  the  Complement  to 
a  Hundred :  As  fuppofe  the  6  Power,  or  the 

o  ' 

Cuba—  Cube  of  the  Sine  of  o- 1  be  requir’d  ;  its 
Logarithm  in  the  Table  is  6.  46372613  but  in 

Vol.  IL 


this  Cafe  mutt  be  9 6.  46372 61,  Which  multi¬ 
plied  by  6,  the  Index  of  the  Power  propofed,  be¬ 
comes  578.  7823566,  whofe  Index  being  78, 
fubtraded  from  99,  leaves  21  for  the  Number 
of  Cyphers,  that  muft  precede  the  firft  Figure 
of  the  Natural  Number  or  Power,  which  i$ 
.ooooooocoooooo'00000006058,83.  Here  the  Fi¬ 
gures  preceeding  the  Index,  as  theRefuItof  the 
Multiplication  is  5,  lefs  by  an  Unit  than  the 
Number  multiplying,  being  6,  the  Index  of  the 
Power. 

This  fuggefts  a  certain  Rule  for  Extracting  the 
Roots  of  FratVons  by  the  Logarithms ;  Vi%.  Prefix 
a  Figure  to  the  Index  of  the  Logarithm  of  the 
Numbef,  whofe  Root  is  to  be  Extracted,  lefs  by 
an  Unit  than  the  Index  proper  to  the  Root  re¬ 
quired,  which  is  to  be  the  Divifjr  ;  then  Divide 
the  whole  Logarithm  together  with  its  Index 
and  Number  prefixed  by  that  Index,  the  Quo¬ 
tient  is  the  Logarithm  of  the  Root  deftred.  Ex. 
Gr.  If  the  Cuba—  Cube  Root  or  Root  of  the 
6  Power  of  .0000000000000000000006058383, 
whole  Logarithm  is  78.  7823566,  be  demand¬ 
ed  ;  prefix  6—1,  i.e.'  5  to  its  Index,  it  is  then 
578.  7823566;  which  being  divided  by  6,  the 
Index  proper  to  the  Root  fought,  the  Quotient 
is  96.  4637261,  whofe  Natural  Number  is 
.0002908882 ;  3  Cyphers  preceeding  the  firft 
Figure,  becaufe  the  Index  96,  wants  fo  much  of 
99.  But  when  the  Root  of  an  Abfolute  Num¬ 
ber  is  required,  there  needs  no  Figure  to  be  pre¬ 
fixed  to  the  Index  of  its  Logarithm  ;  fince  ir  is 
always  fuppofed,  that  the  Index  of  the  Power 
( which  muft  be  the  Divifor )  precedes  in  Exn 
Gr.  If  the  Cube-Root  of  6731269,  whofe  Lo¬ 
garithm  is  6,  82993854,  be  required 3  it  is  an 
Q  indif^ ' 
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indifferent  thing,  whether  3,  the  Index  of  the 
Root  to  be  Extradcd,  be  prefixed  or  not,  fince 
that  alters  nothing  :  For  3)  36.  82993854  (Quotes 
12.  1764618,  the  Logarithm  of  189,  the  Cube- 
Root  fought. 

Another  Method  to  Raife  any  Power  of  a 
Decimal  Fraction. 

Multiply  the  Arithmetick  Complement  of  the 
Logarithm  of  the  Fraction  given  by  the  Index  of 
the  Power  required,  th^e  Arithmetick  Comple¬ 
ment  of  the  Pfodud  is  the  Logarithm  of  the 
Power  fought:  For  inliance  the  .625  Power  of 
,0032  is  found  to  be  .0275879. 

.6032  Logarithm  7.  5051500 
Arithmetick  Complement  2.4948500 
Multiply  by  .625 


124742500 

49897000 

149691000 

Produd  1  5592812500 

-1 — —  -1  ■■  1  ■-» 

Its  Arithmetick  Complement  8.4407187500 

Note,  That  fo  many  Cyphers  muft  the  Lo¬ 
garithm  of  .0275879  preceed  the  Fraction,  as  the 
Index  of  its  Logarithm  wants  Units  of  9,  or  99, 
which  in  this  Example  is  one,  and  in  the  next  1 5, 


being  always  the  fame  Number  with  the  Index  nf 

the  Produd.  1 

Again  Let  the  6.  i5  Power  of  .0031  be 
fought:  Ihe  Logarithm  of  .0032  (as  before) 
is  7.  5051500,  and  its  Arithmetick  Complement 
2.  4748500  x  6.  25  =  1  5.  59^8 125,  its  Arithme- 
'tick  Complement  is  84.  4071875,  whichanfwers 
.to  .00000,  00000,  00000,  25538,  which  is  the 

6.  2 5  "Power  of  .0032. 

To  Extra  ft  any  Root  of  a  Decimal  Fraction. 

Divide  the  Arithmetical  Complement  of  the  Lo¬ 
garithm  of  the  Fradion  given,  by  the  Index  of  the 
Root  required,  the  Arithmetical  Complement  of 
the  Root  fought :  For  inftance,  Jet  the  .625  Root 
of  .0275879  be  required,  its  Logarithm  is  8. 
4407188,  and  its  Arithmetical  Complements 

1.  5592812  Divided  by  .625^  the  Quotient  is 

2.  4948^00,  and  its  Arithmetick  Complement  is 

7.  5051 500  the  Logarithm  of  .0032,  which  is  the 
Root  required. 

Again,  Let  the  6.  15  Root  of  .00000,  ooooa, 
0000c,  25538  be  required,  irs  Logarithm  is  84. 
4°7 1 87  5,  and  its  Arithmetick  Complement  is  15. 
5928125,  Divided  by  6.  25,  the  Quotient  is  2. 
4948500,  and  its  Arithmetick  Complement  7, 
5051.500,  the  Logarithm  of  .0032  the  Root  re¬ 
quired. 


l 


( 


A 

TABLE 

OF 

Natural  and  Artificial  Sines,  ‘tangents ,  and  Secants , 
to  every  Degree  and  Minute  of  the 

QUADRANT, 

The  Radius  of  the  Artificial  being  10,0000000,  and 

of  the  Natural  ip, 000,000. 

r -  — -  -----  -  -  -  ■  -  -  - .  ----- 


A 


A  Table  of  Natural  and 


degrees. 


N  1 

Sine.  I 

Co-Sine . 

Tangent' 

Co-Tang. 

Secant. 

Co  Secant. 

°  1 

0  1 

[ ooocooo 

0 

Infinit. 

10000000 

Infinit. 

60 

I  1 

2909 

9999999 

2909 

343774667 

1 0000000 

343774682 

59 

2  I 

5818 

9999998 

5818 

171887319 

1 0000002 

171887348 

58 

3 

8727 

9999996 

8727 

1 1459153° 

10000004 

114591574 

57 

4 

1 1636 

9999993 

1 1636 

85943630 

10000007 

85943689 

56 

5 

14544 

9999989 

H544 

68754887 

1 000001 r 

68754960 

55 

6 

17453  I 

9999989 

17453 

57295721 

ioooooi 6 

57295809 

54 

7  1 

20362 

9999979 

20362 

491 1 0600 

1 000002 1 

49 1 10702 

53 

3 

23271 

9999973 

23271 

4*97*757 

10000027 

42971873 

51 

9 

26180  1 

9999966 

26180 

38197099 

10000034 

38197230 

5i 

ToT 

“  1*968*9  j 

9999958 

29089 

3437737 1 

» 

10000042 

34377  ^6- 

5° 

11 

31998. 

9999949 

31998 

31252137 

1 0000051 

31252297 

49 

ii  | 

34906  I 

9999939 

349°7 

28647773 

1 0000061 

28647948 

48 

13 

37815 

9999928 

37816 

26444080 

1 0000072 

26444269 

47 

14 

40724 

9999917 

40725 

24555198 

10000083 

2455 54°2 

46 

15 

43633 

9999905 

43633 

22918166 

1 0000095 

22918385 

45 

1  ^ 

4654* 

9999892 

46542- 

21485762 

1 oocoi 08 

21485995 

44 

17 

49451 

9999878 

49451 

20221872 

loooo I 22 

20222122 

43 

18 

52360 

9999863 

,  52360 

*  1*90984 1 9 

10000 I 37 

19098680 

4*. 

19 

5  5  268 

9999847 

5  5269 

18093200 

IOOOOI-53 

18093496 

4i 

20 

58  r77 

9999831 

58178 

17188540 

10000J70 

17188831 

40 

21 

61086 

9999813 

610874 

•  16370019 

10006187 

16370325 

39 

22 

63995  1 

9999795 

63996 

.  15625908 

I0000205 

15626228 

38 

23 

66904  ! 

9999776 

66905 

14946502 

10000224 

14946837 

37 

24  1 

69813 

9999756 

698144 

143237m 

10000244 ‘ 

14324061 

36 

2,5 

72721 

9999736 

72723 

13750745 

10000265 

13751108 

35 

26 

75630 

99997H 

75632 

13221851 

I COQ0286 

13222229 

34 

1  27  ! 

78539 

9999692 

78541 

.  1 273 2 1 34 

10000308 

12732526 

33 

-28 

81448 

9999668 

81450 

*  1227739 6 

1000033 I 

12277803 

32 

!  29 

843  57 

9999644 

84360 

1 1854018 

10000355 

1 1854440 

3i 

|  '3o 

87265 

l 9999619 

87269 

1 1458865 

1,0000380 

11459301 

3° 

i  3 1 

90174 

f 9999593 

'  V 

f  • '  ' 

90178 

11089205 

•  V  !  £ 

10000406 

110896$?. 

^19. 

32 

93083 

9999566 

93087 

10742648 

10000433 

10743114 

28 

33 

95992 

9999539- 

■; 

95996 

10417094 

10000461 

10417574 

17 

34 

98900 

99995 1 1 

98905 

101 10690 

"10000489 

IOI 11185 

26 

3* 

101809 

9999482 

101814 

98217943 

10000518 

98223033 

15 

36 

104718 

9999452 

104724 

95489475 

I  coco  5 48 

9549441  * 

24 

1  37 

I  107627 

9999421 

107633 

92908487 

f 0000579 

929I38&9 

23 

38 

110532 

9999389 

1 10542 

90463336 

^00006 1 1 

90468863 

22 

39 

i'1 3444 

9999356 

113451 

88143572 

10000644 

88149244 

21 

4° 

116353 

9999323 

1 16361 

85939791 

10000677 

85945609 

20 

1  41 

1 1 92$ 1 

•I  99992,8,9i 

(  9  f 

119270 

83843507 

1000071 1 

8384947 &l 

j  1 9 

42 

j  122176 

9999254 

122179 

81847041 

T0000746 

81853770 # 

43 

125079 

1  999921.8 

'  .  <’  >  ( 

125088 

79943430 , 

10000782 

79949684 

17 

44 

127987 

9999181 

127998 

78126342 

10000819 

78132742 

16 

45 

130896 

9999M3 

1 30907 

76390009 

100008  57 

76396554 

15 

I  46 

133805 

9999104 

133817 

74729165 

10000896 

7473585 6 

h 

47 

136713 

9999065 

136726 

73138991 

1 0000935 

73145827 

13 

48 

j  139622 

9999025 

139635 

71615070 

10000975 

71622052 

12 

49 

142530 

9998984 

M2545 

70153346 

1000I016 

70160474 

11 

5° 

145439 

9998942 

145454 

68750087 

ioooi 058 

68757360 

10 

51 

148348 

9998899 

148364 

67401854 

IOOOI 101 

67409272 

9 

52 

151256 

9998855 

151273 

66105473 

IOOOI 145 

661 13036 

8 

53 

154165 

9998811 

1 54i83 

64858008 

IOOOI 189 

64865716 

7 

54 

157073 

9998766 

157093 

63656741 

1000 I 234 

63664595 

6 

55 

I  159982 

9998720 

i 60002 

62499154 

1 000 I 280 

62507153 

5 

56 

162890 

9998673 

162912 

61382905 

10001327 

61391050 

4 

57 

165799 

9998625 

165821 

60305820 

10001375 

603 141 10 

3 

58 

168707 

9998576 

1 68731 

59265872 

10001424 

59274308 

2 

59 

1 7  r  6 1 6 

9998527 

171641 

58261174 

10001473 

58269755 

I 

60 

174524 

9998477 

1 745  5 1 

57289962 

IOOOI 523 

57298689 

O 

N.  Co- Sine. 

N  S /’«<?. 

•V.  Co-Tang 

N.  Tangent. 

N.  Co-Secant. 

N.  Secant. 

M_ 

89  D  E 

GREE 

6’. 

Artificial 


Sines?  Tangents  and  Secants. 

o  DEG  R  E  E  S. 


M, 

L.  Sine . 

L.  Cc-Sine. 

1 

L.  Tangent. 

>  L.  Co-Tang. 

L.  Secant. 

j  L.^o-Secant. 

o 

0 

I  0.0000000 

0 

Infinit. 

1 0.0000000 

;  Infinit. 

60 

I 

6.4637261 

9.9999999 

6.4637261 

13.5362739 

10.0000000 

13.5362739 

59 

Z 

6.7647561' 

9.9999999 

6.7647562 

13.2351438 

1  0.000000  I 

13.2351489 

58  ' 

x  3 

6.9408473 

9.9999998 

6.9408475 

13.059(525 

I  0.0000002 

13.0591527 

57 

4 

7.0657360 

9-9999997 

7.0657863 

12.9342137 

1 0.0000003 

12.9342  140 

56 

5 

7.1626960, 

9.9999995 

7.1626964 

12.8373036 

1 0.0000005 

12.8373^4° 

55 

6 

7.2418771 

9.9999993 

7.241  8778 

12.7581222 

1 0.0000007 

12.7581229 

54 

7 

7.3  08  823  9 

9.9999991 

7.3088248 

12.691 1752 

1 0.0000009 

12.691 1761 

53 

8 

7.3668157 

9.9999988 

7.3668169 

12.6331831 

I  0  00000 1 2 

12.6331843 

51 

i  9 

7.4179681 

9.99999.85 

7.4179696 

12.5820304 

I  0.00000  1  5 

12.58203  19 

5* 

lO 

7.4637155 

9.9999982 

7.4637173 

12.5362727 

1 0.00000 1 8 

12.5362745 

5o 

U 

7*5o5u8r 

9.9999978 

7.5051203 

12.4948797 

I  0.0000022 

12.4948819 

49 

12 

7-  542906  5 

9-9999974 

7-5429°9I 

12.4570909 

10.0000026 

12.4570935 

48 

13 

7.5776684 

9.9999969 

7.5776715 

12.4223285 

1  0.0000  03  I 

12.4223316 

47 

14 

7.6098530 

9.9999964 

7.6098566 

12.3901434 

1  0.0000036 

1 2.3901470 

46 

15 

7.6398160 

9.9999959 

7.6398201 

12.3601799 

1 0.0000041 

1 2.3601 840 

45 

16 

7.6678445 

9-9999953 

7.6678492 

12.3321  508 

1 0.0000047 

12-3321555 

44 

17 

7.6^41733 

9.9999947 

7.6941786 

12.3058214 

10.0000053 

1  2.3058267 

43 

18 

7.7189966 

9-999994° 

7.71 90026 

12.2809974 

10.0000060 

12.2810034 

41 

19 

7.74H775 

9-9999934 

7.7424841 

11.1575159 

1 0.0000066 

12.2575225 

41 

2,o 

7.7447537 

9.9999927 

7.7647610 

12.2352390 

10.0000073 

12.2352463 

40 

li 

7.7859417 

9.9999919 

7.7850508 

12-2140492 

10.0000081 

i  2,2140173 

39 

12 

7.8061458 

9.999991 1 

7.8061 547 

12.1938453 

1 0.0000089 

I2-,938542 

38 

23 

:  7.8254507 1 

9.9999903 

7.8254604 

12.1745396 

1 0.0000097 

12.1745493 

37 

24 

7.8439338 

9.9999894 

7.8439444 

12.1  560556 

10.0000106  1 

12. 1 560662 

36 

1  2-5 

;  7.8616623 

9.9999885 

7.8616738 

12.1383262 

10.0000115  1 

12.1383377 

35 

26 

7.8786953 

9.9999876 

7.8787077 

12.1212923 

10.0000124  j 

12.1213047 

34 

27 

:  7.8950854 

9.9999866 

‘  7.8950988 

12.1049012 

I  0.0000 1 34 

1 2.1049146 

33 

28 

;  7-9108793 

9.9999856 

7.9108938 

12.0891062 

1 0,0000 1 44 

1 2.0891  207 

31 

29 

•  7.9261 190 

9.9999845 

7-9i6i344 

12.0738656 

10.00001 5  5 

1 2 0738810 

3i 

30 

!  7-9408419 

9.9999835 

7.9408584 

12.0591416 

10.0000165 

12.0591 581 

3° 

31 

■  7.9550819  j 

9.9999823 

7.9550996 

12.0449004 

10.0000177 

12.0449181 

19 

32- 

:  7.9688698 

9.99998*11 

7.9688886 

12.0311114 

10.0000188 

12.03 1 1302 

28 

33: 

7.9822334 

9.9999800 

7.9822534 

12.0177466 

1 0.0000200 

12  0177666 

17 

34 

7.9951980 

9.9999788 

7.9951191 

12.0047808 

I0.0Q0O2I2 

1  2.0048020 

26 

-  39 

8.0077867  | 

9-9999775 

8.0078092 

11.9921908 

1 0.0000225 

1 1.9922 133 

2-5 

;  36 

3.0200207  j 

9.9999762 

8.0200445 

H-9799555 

10.0000238 

11.9799793 

24 

37 

;  8.0319195 

9.9999748 

8.0319446 

11.96.80554 

10.0000252 

1 1.9680805 

13 

:  38- 

•  8.0435009 

9  999973  5 

8.0435274 

11.9564726 

10.0000265 

1 1.9564991 

22 

\  39: 

8.0547814 

9.9999711 

8.0548094 

11.945 1906 

10.0000279 

1 1.9452186 

21 

•  40 

8.0657763 

9-999970  6 

8.0658057 

il.934I943 

10.0000294 

1 1.9342237 

20 

44 

8.0764997 

9,9999691 

8.0765306 

11.9234694 

10.0000309 

1 1.923  5003 

19 

42 

-  8.0869646 

9.9999676 

8.0869970 

1 1.9130030 

1 0.0000324 

1 I-9I3°354 

r8 

43 

8.0971832 

9.9999660 

8.0972172 

11.9027828 

10. 0000340 

1 1.9028168 

17 

44 

$.1071669 

9.9999644 

8.1072025 

11.8927975 

10.00003  56 

1 1.8928331 

16 

'49 

8.II69262 

9.9999628 

8.1 169634 

1  r. 8830366 

10.0000372* 

1 1.8830738 

15 

:  4^ 

8.1264710 

9.9999611 

8.1265099 

11.8734901 

10.0000389 

n- 8735290 

14 

j  47 

8.1358104 

9-9999594 

8.1358510 

1 1.8641490 

1 0.0000406 

1 1.8641 896 

13 

;  4$ 

8..I449532 

9-9999577 

8.1449956 

1 1.8550044 

10.0000423 

11.8550468 

12 

r  49 

8.1539075 

9-9999559 

8.1539516 

11.8460484 

10.0000441 

1 1.8460  >25 

1 1 

!  99 

8.1626808 

9.9999541 

8.1627267 

11.8372733 

10.0000459 

1 1.8373 192 

10 

E  ^ 

8.1712804 

9.^999511 

8.171 3282 

1 1.8286718 

10.0000478 

1 1.8287196 

9 

!  52 

8.1797119 

9.9999503 

8.1797626 

H.8202374 

10.0000497 

1 1.8202871 

8 

93 

8.1879848 

99999484 

8. 1 880364 

1 1.8 1 19636 

10.00005  16 

11.81201 52 

7 

;  54 

8.I961020 

9.9999464 

8.1961  5  56 

1  r.8038444 

1 0.0000536 

1 1.8038980 

6 

55 

8.2040703 

9.9999444 

8.2041259 

11.7958741 

1 0.00005  5  6 

11.7959197 

5 

!  5-6 

8.21 18949 

9.9999424 

8.21 19526 

1 1.7880474 

1  0.0000  576 

1 1.788105 1 

4 

57 

8.2195811 

9.9999403 

8.2196408 

11.7803592 

10.0000597 

1 1.7804189 

3 

58 

8.2271335 

9.9999382 

4.2271953 

11.7728047 

1 0.00006  ( 8 

1 1.7728665 

2 

|  99 

8.2345568 

9.9999360 

8.2346208 

11.7655791 

10.0000640 

11.7654432 

I 

60 

8.2418553 

9-9999338 

8.241921  5 

1 1.7580785 

1 0.0000662 

".7581447 

0 

4.  Co-Sine. 

L.  SV«£. 

£.  Co-Tang. 

L.  Tangent. 

L.  Co-Secant 

L,  Secant. 

M 

A  Table  of  'Natural  and 


o 

1 

2 

3 

4 

5 

6 


7 

S 

9 

10 

1 1 
12 

13 

14 

15 

16 

17 

18 


AT.  Sine. 

J.745H 

177432 
180341 
183249 
186158 
1 89066 
J 91974 
194883 
197791 
200699 
203608 
206516 
209424 

212332 

215241 

218149 

221057 

223965 

226873 


19 

20 

21 

22 

23 

24 


25 

26 

27 

28 

29 

30 


229781 

232690 

235598 

238506 

241414 

244322 

247230 

250138 

253046 

*55954 
258862 
26 1 769 


31 

32 

33 

34 

35 

36 


264677 

217585 

270493 

273401 

276309 

279216 


37 

38 

39 

4° 

41 

42 


282124 

285032 

287940 

290847 

293755 

296662 


43 

299570 

44 

301478 

45 

305385 

42 

308293 

47 

3i 1  loo 

48 

_ 314108 

49 

3*7015 

5° 

3199-2 

5i 

322830 

52 

325737 

53 

328644 

5  4 

331552 

55 

334459 

56 

337366 

57 

340273 

58 

343181 

59 

346088 

6° 

348995 

1 

N.  Co-Sine. 

N.  Co-Sinc. 
9998477 


9998426 

9998374 

99983H 

9998267 

9998212 

9998152 

9998101 

9998044 

9997986 

9997927 

9997867 

9997806 


9997745 

9997683 

9997620 

9997556 

9997491 

99974*5. 

9997359 

9997292 

9997224 

9997155 

9997085 
9997014  1 
9996943 
9996871 

9996798 
9996724 
9996649 
9996573 

9996496 

9996419 

9996341 
9996262 
9996182 
9996101 


9996019 

9995936 

9995853 

9995769 

9995684 

9995598 


99955  U 
99954*4 
9995336 

9995247 

9995157 

9995066 


9994974 

9994881 

9994788 

9994694 

9994599 

9994503 

99944°6 

9994308 

9994209 

9994109 

9994009 

9993908 

N  S/wff. 


I  degree. 


N.  Tangent, 


174551 


177460 
1 80370 
183280 
186190 
189100 
192010 


194920 

197830 

200740 

203650 

206560 

209470 

21238c 
2 1 5291 
218201 
211111 
224021 
226932 

229842 

232752 

235663 

238574 

241484 

i44395 

247305 

250216 

253127 

256038 

258948 

261859 

264770 
267681 
270592 
273503 
276414 
279325 


282236 

285148 

288059 

290970 

293882 

J296793 

299705 

302616 

305528 

308439 

311351 

314263 


317174 

320086 
322998 
325910 
328822 

211734 
334646 
337558 

340471 
343383 
346295 
349208 
|tV.  Co-Tang, 


A&  Co-Tang. 

57289962 
56350590 

55441517 
54561300 
53708587 
52882109 
52080673 

51303157 
50548506 
49815726 
49103881 
48412084 
47  7  3  950 
47085343 
46448862 
45829351 
45226141 
44638596 
440661 13 

43508122 
42964077 
42433464 
41915790 
41410588 
4091741 2 

40435837 
39965460 
39505895 
39056771 
38617738 

38188459 


37768613 

37357892 

36956001 

36562659 

36177596 

35800553 


35431282 

35069546 

34715115 

34367771 

34027303 

33693509 

33366194 

33045173 

32730264 
32421295 
321 18099 
318205 16 


31528392 

31241577 

30959928 

30683307 

30411580 

30144619 


29882299 
29624499 
29371 106 
29122005 
28877089 
28636253 


N.  Tangent. 


N.  Secant. 

IOOOI 523 


10001574 
10001626 
10001679 
10001733 
1 0001788 
10001843 

10001899 
10001955 
10002014 
10002073 
10002133 
i 0002 I 94 

I0002255 
10002317 
10002380 
1 0002444 
1 0002509 
10002575 

10002641 

10002708 

10002776 

10002845 

10002915 

10002986 


|iV.  Co-Secant. 

572986881  60 

56359462 
55450534 
54570463 
53717896 
52891564' 
52090272 

51312902 
50558396 
49825762 
49114062 
4842241 1 
.47749974  I  4^ 
47095961  I  47 
46459625 
45840260 

45237195 
44649795 

44°77458 

43519612 
42975713 
42445245 
41927717 
41422660 
40929629 


I0003058 

I0003130 

10003203 

10003277 

I0003352 

I0003428 

10003505 

10003582 

10003660 

10003739 

10003819 

I0003900 


40448201 

39977969 

39518549 

39069571 

38630683 

38201550 


I0003982 

10004065 

10004148 

.10004232 

I0004317 

10004403 

10004490 

10004578 

10004667 

10004756 

1 0004846 

10004937 


35781849 

1  29 

37371273 

[  28 

36969528 

27 

36576332 

26 

36191414 

25 

35814517 

24 

35445391 

23 

35083800 

22 

34729515 

21 

34382316 

1  20 

3404*994 

I  *9  I 

33708345 

18 

33381167 

17 

33060300 

16 

32745536 

*5 

324367*3 

*4 

32133663 

T3 

31836225 

1  12  | 

10005029 
10005122 
10005215 
10005309 
10005405 
I0005  501 


I0005598 

10005696 

10005795 

10005894 

10005994 

10006095 


|iV.  Co-Secant. 


31544246 

3*257577 

30976074 

30699598 

30428017 

30161201 

2989902 6 
29641373 
29388124 
29139169 

28894398 

28653708 


N.  Secant. 


88  DEGREES 


5 


Artificial 


II M 


I 


vi* 

3 

4; 

5 

6 

n 

8 

9 

10 

1 1 
^2 


L.  Sine.  I  L.Co-Sitie.  I  I  L.  Tangent. 


Sinss?  Tangents  and  Secants. 

degree/ 


8.2418553 


8.2490332 
8.2560943 
8.2630424 
8,2698810 
1 8.2766136 
j  8.2832434 


13 

14 

^5 
1 6 

*7 

18 


C9 
!  20. 

21 

22 

2 3 

24 


2T5r. 

26 

|!  28' 

29 
/  I  30 

31 
32' 

33 

34 

35 

36 


I - —  1  — .  * 

-  8.2897734 
8.2962067 
>  8.3025460 
8.3087941 
8.31495^6 
8.3210269 

8.3270163 
8.3329243 
83387529 
8.3445043 
8.3501805 
1-3557835 
8136131 50 
8.3667769 
8.3721710 
!  8,3774988 
i  8.3827620 
8.3879622 


949999338  I  j  8.2419215. 
9.9999316 
9.9999294 
9.9999271 
9.9999247  | 

9.9999224  - 
9.9999200  i 


8.249101 5 
8.2561649 
8.2631153 
8.2^99563f 

8.27669 12 
8.2833234 


9,9999175 ! 

9.99991 50 
9,9999125  * 
9.99*99100 
9^999074 
9.9999047 


I 


.  57 
I  38: 

1  39 
40- 

|!iT 

’■  J423 


J  43* 

44 

45 

46 

I  47 

48 


1  ,  “  " 

8.3931608 
8.3981793 
8.463 1990 
8.4081614 
8,4130676 
8.4179190 


8.4227168 
8,4274621 
8.4321  561 
;  84367999 
;  8.4413949 
8.4459409 


8.4504402 

8.4548934 

8.4593013 

•  8.4636649 

8 4679850 

:  84722626 


I  49 
5° 

51 

52 

53 

54 


55 

[56 

57 

5? 

1.59 

60 


:  8.4764984 
!  8.4806932 
8.4848479 
84889632 
8.4930398 
8.4970784 


8,5010798 
8.5050447 
;  84089736 
8.5 128673 
.  8.5167264 
J  8.5205  514 


9.999802*1 
9.9998994 
9.9998966 
9.9998939 
9  9998911 
9  9998882 


9.9998853 
9  9998824 
9.99987^4 
9.9998764 
99998734 
9.9998703 


9.9998672 

9.9998641 

9.9998609 

9.9998577 

9.9998544 

9  999851^ 


9-9998478 

9.9998445 

9. 99984 

9-9998376 

9999834a 

9^99985^06 

9.9998271 

9.9998235 

9.9998199 

9.9998162 

9.9998125 

9.9998088 


9.9998050 

9.9998012 

9.9997974 

99997935 

9.9997896 

9.9997856 


8.5243430 
j  8:5281017 

8.53’l828l 
8.535  5228 
8.5391863 
8.54^8192 


L.  Co-Sine. 


9.9997817 

9.9997776 

9.9997736 

9.9997695 

9.9997653 

9.9^97612 

9.9997570 

9.9997  527 

9.9997484 

9.9997441 

9.9997398 

9-9997354 


8.28985  59 
8.2962917 
8.3026335 
8.3688842 
8.31 50462 
8.341  1221 


8.3271 143 
1  8.3330249 

8.3388563 

8.3446105 

8.3502895 

8-3558953 

8.3614297 

8.3668945 

8.3722915 

8.3776223 

8.3828886 

8.3880918 

8  3932336 

8.3983152 
8.4033381 
8.4083037 
8  4132132 
8.4180679 


8.4228690 
8.4276176 
8.43231 50 
8.4369622 
8.441 5603 
8.4461  icg 


8.4506131 

8.4550699 

5.4594814 

8.4638486 

8.4681725 

8.4724538 


8.4766933 
8.4808  920 
8.4850505 

8.4391696 

8.4932502 
8  4972928 


8.5012982 

8.5052672 

8.5092061 

•3.5 1 30978 
8.5 169610 
8.5207902 

8.5245866 

8.5283490 

8.5320797 

8.5357787 

8.5394466 

8.5430838 


L.Sine.  f  \  L- Co-Tang 


L.  Co-Tung. 

1/7580785 


11.7508985 
11.7438351 
1 1.7468847 
11,7300437 
1 1.7233088 
ri.  7166766 


1 1 .7 1  o  1 44 1 
1 1.7037083 
1 1.(6973665 
11.691 1158 
1 1,6849538 
-i  1.6788779 


1 1.6728857 
1 1.666975 1 
1 1.661 1437 
1 1.6553895 
1 1.6497105 
1 1 .6441047 

1 1.6385703 
1 1.633  1055 
1 1.6  277085 
1 1.6223777 
1 1.6 1 7 1 1 14  j 

1 1. 61 19082 


.1 1.6067664 
1 1.6016848 
1 1 .5966619 
1 1.5916963 
1 1  -5  867868 
11  5819321 


n.5771310 
11.5723844 
n. 5676850 
1 1.5630378 
1 1.5584397 
11-5538897 
1 1.5493869 
1 1,5449301 
1 1.5405 186 
11.5361 514 
ri. 5318275 
1 1.5275462 


r  1.5233067 
1 1.5 191080 
11. 5149495 
1 1.5 1 08304 
1 1.5067498 
1 1.5027072 


1 1.4987018 
11.4947329 
11.4907999 
1 1.4869022 
1 1.4830387 
1 1-4792098 


1 1.4754 1 40 
1 1.47165  10 
1 14679203 
1 1.4642213 
1 1.4605  534 
1 14569162 


L.  Tangent 


"i«Zb-E.  jj;  l<  h  F.  c 


L.  Secant. 

1 0,000066 1 

10.0000684 
1 0.0000706 
» 0.0000729 
10.0000753 
1 0.0000776 
I  o.ooocSoo 


L.  Co-Secant. 

1 1  -7  58 1 447 


10.0000825 
1 0.0000850 
1 0.0000875 
1 0.0000900 
1 0.0000926 
1 0.0000953 

1 0.0000979 

10.0001006 
10.0001034 
I  O.OOOI  06  1 
1  O.OOOI  089 

io.oool  I  18 


1 0.000 1  1 47 
1 0.000 1 1 76 
1  o.oooi  206 
I  0  000 1 236 
10.0001266 
1 0.0001297 


1  O.OOOI  328 
lo.oooi  359 
IO.OOOI  391 

10.0001423 
10.0001456 
10  0001488 


IO.OOOI  522 
10.0001555 
IO.OOOI  589 
10.0001624 
1 0.0001658 
1 0.0001694 
10.0001729 
10.0001765. 
i  o.ooo  r8o  i 
I  o.ooalk  838 
I  o.oooi  875 
I  0.000 1912 

10.0001950 
I  O.OOOI  980 

10.0002026 
1 0.0002065 
I o.oco2l  04 
10.0002144 


1 1.7509668 

11.7439057 

11*736957  6 

1 1.7301890 
1 1.7233864 
1 1.7167566 

1 1. 7102266 

11.7037933 
I 1.6974540 
1 1.69/2059 
1 1.6850464 
11.6789731 

11.6729837 
1 1 .6*670757 
I 1.6612471 
1 1.65  54957 
1 1.6498195 
1 1.6442165 

1 1  6386850 

I  l« 633223  I 

II  6278290 
1  1.622  501  2 
1 1.6172380 
1 1. 61  20378 

1 1 .6068992 
1 1.6018207 
1 1.5968010 

11.5918386 
1 1*5869324 
1 1.5820810 


10.0002183 
1 0.0002224 
1 0.0002264 
10.0002305 
10.0002347 
io  0002388 


1  !. 577^832 
H.57a5379 
11.5678439 
1 1-5632001 
11.5586056 

11.5540591 

n. 5495598 

1  1-545  1066 

1 1.5406987 

1 1-5363351 

1 1.5  320,1  50 
r  1.5277374 


1 0.0002430 
1 0.0002473 
10.00025 16 

10.00025  59 
1 0.0002602 
10.0002646 
L.  Co -Secant 


1 1.5235016 
1 1.519.3068 
11.5151521 
i  f. 5 1 10368 
1 1 . 5069602 
W .  50292 1 6 

1 1.4989202 
1 1.4949553 
1 1.4910264 

11487132,7 

1 1.4832736 

ii  47  944^6 

11.4756570 

11.4718983 

1 1-4681719 
1 1.4644772 
1 1.4608137 
1 1.457  1808 


L.  Secant. 


60 

59 

58 

57 
56 
55 

-H 

5  3 
5^ 
5i 
5o 
49 
4i 

47 

46 

45 

44 

43 

4^ 

41 

40 

39 

38 

37 
36  | 

35 
34 
33 
32 
31 
3o 

29 
28 
27 
26 
a5 
24 
23 
22 
2 1 
20 
19 
18 

•? 

16 

15 

14 

13 

12 

I  I 
lo 

9 
8 

7 
6 

5 
4 
3 
2 
1 
o 

"m 
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A  Table  of  Natural  and 


i 


'i  DEGREES, 


M  1  N.Sinc.  I  N.  Co-Sine. 


I 

i 

3 

4 
1  5 

6 

7 

\  8 
9 

io 
5I  2 


13 

1 

J 8 

20 

21 
12 

ii 

TT 

k6 

27 

28 
19 

52 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44*1 

45 

46 

47 

48 

-1 . 

49 
50' 

V 

5* 

j>3 

jf£ 

55 

5^ 

57 

58 

59 

60 


348995 

351 9°x 
354809 

3577*6 

360623 

36353° 

366437^ 

369344 

372251 

375158 

378065 

380971 

388878 

386785 

389691 

391598 

' 395505 

39841 1 
_4° 1 3 1 1 
404224 
: 407 1 7  i 
410037 
, 412944 
415850 
4] 87  57 


9993908 

9993806 

9993703 

9993599 

9993495 

9993390 
9993 *84 

99^3177 

9903069 

99^2960 

9992851 

999274° 

9992629 

9992517 

9992404 

9992290 

99^2175 

9992060 

9991944. 

9991827 

9991709 

9991590 

9991440 

9991349 

9991228 


421663 

424569 

427475 
: 430382 
433288 
436194 


439100 

442006 

444912 

447818 

450724 

45363° 

456536 
459442 
462347 
465253 
468 1 59 
471064 

473970 

476876 

479781 

482687 

48559* 

488498 


491403 
494308 
497214 
5001 19 
503024 

_  505929 

508835 

5  1 1 74° 
5/4645 

5*755° 
520455 

523360 

N*  Co-Sine . 


9991 106 
9990983 

9990859 

?99°734 
9990608 
9990482 

999°355 
9990227 
9990098 
9989968 
9989837 
9989705 

9989573 

998944° 

9989306, 

9989171" 

9989035 

9988898 

9983761 

9988623 

9988484 

9988344 

9988203 

9988061 


9987918 

9987775 

9987631 

9987486 

9987340 

9987191 

9987045 

9986897 

9986748 

9986598 

9986447 

9986295 

N 


N.  Tangent 

N.  Co-Tang. 

•  ; 

N.  Secant. 

N. Co-Secant . 

1  ! 

349208 

28636253 

1 0006095 

28653708 

60 

352120 

28399397 

10006197 

28416997 

59 

355033 

28166422 

1 0006300 

28184168 

58 

•357945 

27937*33 

1 

10006404 

*7955*25 

57 

360858 

2771174° 

.  -  )  1 

10006509 

*7729777 

56 

363771 

27489853 

f  * 

il  00066 1 5 

27508035 

55 

366683 

27271486 

10006721 

27289814 

54 

369596 

27056557 

I 

1 

10006828 

I7075030 

i  53 

372509 

26844984 

10006936 

26863603 

52 

■  3754** 

26636690 

V.  0  1 

} 

1 0007045 

16655455 

i  5* 

{  378335 

26431600 

■ r  £ 

10P07155 

26459510 

j  5° 

381248 

26229638 

T0007266 

26248694 

4f 

384161 

26030736 

10007377 

26049937 

.  48 

387074 

25834823 

10007489 

25854169 

J  47“ 

389988 

25641832 

! 

1<)oo76o^ 

25661324 

146 

!  392901 

25451700 

10007716 

25471337 

i  45’ 

395814 

25264361 

1000783 1 

25284144 

!  44 

398728 

25079757 

10007947 

25099685 

43 

401641 

24897826 

10008063 

24917900 

42 

4°4555 

24718512 

10008180 

24738731 

4* 

407469 

*4541758 

10008298 

24562123 

40 

410383 

14367509 

10008417 

24388020 

39 

413296 

241957H 

16008537 

24116370 

38 

416210 

24026320 

J  -  <0  J 

10008658 

24047  m 

37 

419124 

23859277 

10008780 

23880224 

36 

422038 

*3694537 

10008902 

23715630 

35 

424952 

23532052 

10009025 

23553290 

34 

427866 

23371777 

10009149 

23393*6i 

33 

430781 

23213666 

10009274 

23235196 

32 

433695 

23057677 

10009400 

23079351 

3* 

436609 

22903765 

10009527 

22925586 

;  3° 

4395*4 

21751892 

1 

10009655 

22773857 

*9 

442438 

2260201 5 

10009783 

22624126 

28 

445353 

22454096 

10009912 

12476352 

*7 

448168 

22308097 

1 00 1 0042 

22330499 

26 

451181 

22163980 

10010173 

22186528 

15 

454097 

22021710 

1 001030 5 

22044403 

14 

457011 

21881251 

10010438 

21904090 

23 

‘459927 

21742569 

10010571 

21765553- 

22 

462842 

21 605630 

10010705 

21618759 

21 

465757 

21470401 

1 00 1 0840 

11493676 

20 

468673 

21336851 

10010976 

21360172 

*9 

471588 

21204949 

1001 1 1 13 

21218515 

i8; 

; 474503 

21074664 

lool 1251 

21098375 

*7 

'477419 

20945966 

1001 1390 

20969824 

16 

1480334 

20818828 

1091 1530 

20842830 

*5 

1483*50 

20693210 

10011670 

20717368 

*4 

48  6 1 66 

205691 1 5 

1 00 1 1 8 1 1 

20593409 

*3 

j 489082 

20446486 

10011953 

20470915 

12 

:49i997 

20325307 

10011096 

10349892 

11 

14949 1 3 

20205553 

10012240 

20230284 

10 

497829 

20087199 

10011385 

201 11075 

9 

500746 

19970219 

10012530 

19995241 

8 

503662 

19854591 

10012676 

19879758 

7 

506578 

19740291 

10012823 

19765604 

6 

1 509495 

19627296 

10012971 

*9651754 

5 

!5*24** 

19515584 

100 1 31 20 

*9541*87 

4 

‘515328 

I94°5i$3 

1001327° 

19430882 

3 

518244 

19295922 

10013420 

19311816 

2 

521 161 

1 9187930 

t 

10013571 

1921397° 

i 

1 524078 

19081137 

10013723 

19107323 

0 

Nr  Co~Tang 

N.  Tangent . 

/iST.  Co-Secant. 

N.  Secant. 

M 

87 


DEGREES. 

— . . 


7 


Artificial  Sines,  Tangents,  and  Steams. 


.  .....  j  DECREES. 

M 

o 

L .  Sine, 
8.5428192 

L.  Co-Sine. 

i 

L.  Tangent. 

L.  Co-Tang. 

L.  Secant. 

1 0.0002646 

L.Co-Sccant. 
M- 457l8o8 

60 

99997354, 

8.5430838 

1 1.4569162 

1 

2 

3 

1  '4 

5 

6 

,  7 

8 

9 

10 

1 1 

12 

8.5464218 

8.5499948 

8.5535386 

8.5570536 

8.5605404 

8.5639994 

9.9997309: 

9.9997265. 

9.9997220; 

9.9997174 

9.9997128; 
9.9997082  | 

8.5466909 

8.5502683 

8.5538166 

8.5573362 

8.5608276 

8.^642912 

1  M533°9r 
11.4497317 

1  $.4461834 

1 1. 442  66  3  8 
it.  439 1 7  24 

1 1.4357088 

10.090269 1 
10.0002735 

10.0002780 

1 0.0002826 
10.0902872 

1 0.000291 8 

M.4535782 

1 1.4500052 

I  i.4464614 

I  $.4429464 
11.4394596 

1  $.4360006 

59 

58 

57  } 
56 

55 

54 

8.5674310 

8.5708357 

8.5742139 

:8.577566o 

8.5808923 

8.5841933 

9.9997036: 
9.9996989  • 
9.9996942 
9.9996894 ! 

9.9996846 

9.9996798 

8.5677*75 
8.571 1368 

8-5745 1 97  . 

8.5778766 

8.5812077 

8.5845136 

1 1.4322725 

1 1.4288632 
{  ^.4254803 

1 1.422.1 234 

11,4187923 

1 1,41  54864 

10.0901964 

1 0.000301 1 

1 0.0003058 
10. 0003106 

1 0.0003 1 54 
,  10.0003202 

1 1.4325690 

1 1.4291643 

1  r.4257861 

1  r. 4,1243  40 

1 1.4191077 

1 1.41 58067 

53 

52 

51  ; 

50  i 

49 

47 

46 

45 

44 

43 

42 

4*  • 
40 

39 

38  j 

37 

36 

35 

34 

33  ; 

32 

3 1 

3° 

'X9 

28 

27 

16 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

1 1 

1 0 

9 

8 

7 

6 

5 

4 

3 

,2 

I 

6 

M 

I  13 
*14 

15 

16 

17 

1 8 

19 

20 

21 

22 

23 

24 

8.5874694 

8.5907209 

8.5939483 

8.5971517 

I8.6003317 

8.6034886 

8.6066226 
8.6097341 
8.6128235 
8.61  58910 
;8.6i  89369 
8,6219616 

9.9996749 

9.9996700 

9.9996650 

9.9996601 

9.9996550 

9.9996500 

9.9996449 

9.9996398 

9.9996346 

9.9996264 

9.9996242 

9,9996189 

8.5877945  r 

8.59I0509 

8.5942832 

8.5974917 

8.6006767 

8.6038386 

1 1^.4122055 

1 1.4089491 

1 1.4057168 

1 1.4025083 

1 1.3993233 

1 1.3961614 

10.0003251 

10.0003300 

10.0003350 

1 0.0003399 

1 0.0003450 

1 0.0003  500 

1 1.4125306 

1 1.4092791 

1 1.4060517 

1 1.4028483 

1 1.3996683 

11.3965114 

8.6069777 

8.6100943 

8.6131889 

8.6162616 

8.6193H7 

8.6223427 

t  i*393°223 
.11.3899057 

1 1,38681 1 1  ; 
u.3837384 

1 1.3806873 
11,377^573 

;  10.0003551 
i  10.0003602 

1 0.0003  6  54 

1 0.0003706 

1 0.00037  58 

1 0.000381 1 

10.0003864 

1 0.00039 1 8 

5  10.0003972 
;  10.0004026 

1  10.0004181 
j  10.0004135 

n-3933774 

1 1.3902659 

1 1.3871765 

1 1.3841090 

1 1.3810631 

1 1.3780384 

u.375°347 

1 1.3720516 

1 1.3690889 

1 1.3661463 

1 1.3632236 

1 1.3603204 

4*5 

2  6 

127' 

28 

,29 

30 

8.6249653 
8.6279484 
:8.63o9'i  ii 
8.6338537 
8.2367764 
8.6396796 

9.9996136 

9.9996082 

9.9996028 

9-9995974 

9.9995919 

.9.9995865 

8.6253518 

8.6283402 

8.63I3083 

8.6342563 

8.637I845 

8.64OO93I 

iji. 374648  2 
11.3716598 

1 1.3686917 
11.3657437 

1 1.36281  55 

1  1-3  5  99°  5  9 

(31 “ 

32. 

33 

34: 

35 

36 

8.6425634 
8.6454282 
8.6482742 
8.651 1016 
8.6539107 
8.6567017 

*  9.9995809 

9*9995753 

9.9995697 

9-9995641 

9.9995584 

9-9995527 

8.6429825 

8.6458528 

8.6487044 

8.6515375 

8.6543522 

8.657I490 

11.3570175 

I, 1.3541472 

I I. 35 12956 
1:1.3484625 

11-345^478 

1 1.3428510 

j  10.0004191 
!  10.0004247 
10.0004303 
10.0064359 
10.0004416 
10.0004473 

11.3574366 

11.3545718 

11.351725-8 

1 1.3488984 

1 1.3460893 
11.3432983 

37‘ 

38 

39 

4°: 

*  4a 
42 

43; 

44 

45 

46 

47 

48 

8.6594748 

8.6622303 

8.6649684 

8.6676893 

8.6703932 

8.6730804 

9.9995469 
9.999541 1 
9-9995.3  53 
9-9995295 
.9.9995236 
9.9995176 

8.6599279 
8.6626891 
8.6654331 
8.668l  598 
8.6708697 
8.673  5628 

8.676I393 

8.6788996 

8.68l  5437 

8.684I7I9 

8.6867844 

8.6893813 

1 1.3400721 
11.3373109 

1 1.3345669 
1.1.3318402 
n. 3291303 
1,1.3264372 

:  10.0004530 

10.0004589 
I0.OOO4647 

I  0. 0004^05 

1  O.O0O4764 
(  O.OOO4824 

1 1.3405252 
11.3377697 

1 1.3350316 

1 1. 3323107 

1 1.3296068 

1 1.3269196 

ii.  3442490 

1 1. 321 5948 
ii. 3189567 

1  r. 3163346 

1 1.3137282 
11.3111375 

i  1 1.3085621 

1 1.306001 9 
11.3034569 

1 1.3009266 
11.29841 1 1 

1 1.2959101 

8.6757510 
8.6784052 
8.6810433 
8.6836654 
8.686271 8 
8.688862.5 

9.9995116 

9.9995056 

9.9994996 

9-9994935 

9.9994874 

9.9994812 

1 1.3237607 
j  1.321 1004 

1 1.3 184563 

1 1. 31 58281 

1 1.31321 56 
11.3106187 

lo. 0004884 

I  O.O0O4944 

I  0.000  5004 
10.00050,65 

1 0.0005 1 26 
10.0005188 

;  r ; 

49 

50 

"  5i 

51 
53 
54- 

8.6914379 

8.6939980 

8.6965431 

8.6990734 

8.7015889 

8.7040899 

9.9994750 

9.9994688 

9.9994625 

9.99,94562 

9,9994498 

9-9994435- 

8.69I9629 

8.6945292 

8.6970806 

8.6996173 

8.702X  390 

8.7046465 

1 1.3080371 

1 1.3054708 

1 1.3029194 
11.3003828 
11.2978610 

11.295.3535 

10.0005250 
10.00053  12 
I0.0005375 
10.0005438 
I0.0005  502 

1 0.0005  565 

- - 

55 

5  6 

57 

58 

59 

60 

8.7065766 

8.7090490 

8.>JI5°75 
8.71 395  20 

8.7163829 

8*7188002 

9.9994370 

:  9.9994306 

;  9,9994241 

9.9994176 

9.9994II0 

9.9994044 

8.7071395 

8.7096185 

8.7H0834 

8.7145345 

8.7I697I9 

8.7I93958 

1  i. 2928605 
11.2903815 

1 1.2879166 

1 1.2854655 
ii. 2830281 
11.2806042 

[  10.0005630 

1 0.0005694 
10.0005759 

I  °. 009537,4 
I0.0005890 

1 0.0005956 

11.1934234 

1 1.2909510 

1 1.2884925 

1 1 .2860480 

1 1.2836171 

1 1.281 1998 

L.  Secant.  1 

L.  Co-Sine. 

L.  Sine. 

L.  Co-Tm g. 

L.,  Tan  vent. 

-J - -  £> _ 

_  L.  Co-Secant. 

- - .  -  r  ~ZT  ITFT7  R  E  EX.  ..  — 

— "" — 1 — — ■ — — . - — — • .  -i 
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A  Table  of  Natural  and 


M 


o 

1 

2 

3 

4 

5 

6 


7 

8 

9 

10 
i  i» 

11 


l *3 
.  *4 

15 

1 6 
!i7 

i  8 


|*J5 

\l6 

h 

N 

,3° 


r32  • 

33 

34 

35 

36 


3.7 

38 

39 

40 

4* 

42 


43 

44 

45 

46 

47 

48 


N.  She. 

J 2 3360 

526164 

529169 

532074 

534979 

537883 

540788 

543693 

546  597 
549502 

5  52406 

555311 

558215 


561119 

5640-24 

566928 

569832 

572736 

5756:0 


49 

5° 

S* 

1 3 

14 


578544 

581448 

584352 

5872^6 

^90166 

593064 

595967 

598371 

6d  i'77  5 
604678 
607582  ' 
610485 

6133&9 
616292 
61-91-96 
; 622099 
625002 
627905 


5 

6 

71 

8 

!9 

j° 


630808 

63371 1 

63661 4 
s 639517 

642420 

645323 

648226 
6511  29* 
65403  I 
656934 
659836 
6627^9 

665641 

668544 

671446 
674348 
677251 
6801 53 


683055 

;685957 
•688859 
6 91761 
694663 
4697565. 
]^.  Co-Sine. 


iV,  Co-Sine 
9986295 
9986142 

9985989 

9985835 

9985680 

9985524 

9985367 

9985209 

9985050 

9984891 

9984731 

9984570 

9984408 

9984245 
9984081 
9983916 
9983751 
9983585 
99834 1  8 

9983250 

998308 1 
99829 1 1 

9982741 

9982570 

9982398 

9982225 
9982051 
9981 876 
9981701 
9981525 
9*98 1 348 
9981170 
9980991 
998081 1 
9980630 
9980449 
9980267 

9980084 

99799co 

9979715 

9979529 

9979343 

9979M6 


9978968 

9978779 

9978589 

9978398 

9978206 

9978014 


9977821 

9977627 

997?743* 

9977236 

9977039 

9976842 

9976644 

9976445 

997.6245 

997,6044 

9975842 

9975640 


N.Jiine. 


0,0 

r>.  r* 

1 


3  DEGREES. 


N.  Trftfgrwf.l  iV.  Co-Tang. 

524078  I  19081137 


526995 

529912 

532829 

535746 

538663 

541581 


1 8975523 
18871068 
18767754 
18665562 

18564473 

18464471 


18365537 

18267654 

18170807 

18074977 

17980(50 

17886310 


544498 

547416 
55®333 
253251 
556169 

_5_59°87 

562005  I  17793442 
564923  I  17701329 
567841  I  17610559 


570759 

573678 

576596 


579515 
582434 

585352 
588271 
59 1 190 
5 94 1 °9 
597029 
599948 
602867 
605787 
608706 
i  61 1626 

6145  46 
617466 
6^0386 
623306 
626226 
629147 

632067 

634988 

637908 

640829 

643750 

646671 

649592 

652513 

655435 
658356 
661278 
6641 99 


17520516 

17431385 

_I7343 1  55 
17255809 
17169337 
17083724 
16998957 
16915025 
16831915 

16749614 
1 66681 12 

16587396 

16507455 

16428279 

16349856 


16272174 

16195225 
1 6i  1899.8 
1 6943482 
15968667 
I5894545 

1 5821 104 

15748337 
1 5676233 
1 5604784 

15533981 

1 5463814 

15394276 
15325358 
1 5257052 
15189349 
1 5 1 22242 
15055723 


:667m 

•670043 

672965 

1675887 

678809 

681732 


1684654 

687577 

690499 
;693422 

696345 

699268 

| AT;  Co-Tang, 


*4989784 
1 49244 1 7 
14859615 

14795372 

14731679 

14668529 


14605916 

H543833 

14482273 

14421230 

14360696 

14300666 


86 


N.  Tangent. 

D  E  G  RE  El 


iV.  Secant.  jiV.  Co-Secant 


10013723 

100 13876 
10014030 
10014185 
1.0014341 
10014498 
10014655 

10014813 
10014972 
10015132 
looi 5293 

>10015455 

looi 5617 

10015780 

1 00 1 5 944 

10016109 

7 

10016275 

10016442 

1 00166 10 


i  n 07 323^ 
19001854 

1 8897545 

i8794376 
18692330 
18591387 
I8491530 
'  18392742 
1 8295005 
18198303 
18102619 

18007937 

179*4*43 

1782x520 

*7720753 

*7638928 

*754901° 

17460046 

17371960 


10016778 
10016947 
10017 1 17 

10017288 

10017460 

10017633 


4 

4‘ 

4 

1 

4 

4< 

3< 


10017807 
10017981 
looi 8 1 56 
10018332 
10018509 
10018687 


looi 8866 
10019046 
10019226 

10019407 
r 0019589 
10019772 


10019956 

10020141 

10020326 

10020512 

10020699 

10020887 


10021076 
Ioo2 i 266 
I0021457 
1 0021649 
IO0H841 
1 0022034 

10022228 
10022423 
10012619 
I0022816 
1 00230 1 3 
1002321 i 


17*847 61 
17198434 

1741 2966 

1702834 6  I  3 s 

*69445,59  3: 

16861 594  3< 

16779439  35 

16698082  I  34 
16617512  I  33 
16537717  32 

16458686  I  31 
16380408  I  30 

I  16302873  I  29 
16226069  I  28 
16149987  I  27 
16074617  I  26 
* 599994s  I  *5 
*59*597*  14 

15852676  I  23 
15780054  I  22 
15708096  21 

15636793  20 

15566135  19 

I 5496l 14  I  18 


I  5426721 

*5357949 

15289788 

15222231 

15155270 

15088896 


1 0023410 
1 0023610 
10023811 
10024013 
10024216 
10024419 


IN.  Co-Secant, 


1 5023103 
14957882 
14893226 
14829128 

•  14765580 
14702576 


1 4640 1 09 
14578171 
14516767 
14455859 

*439547* 

*4335587 


*  7 

16 

*5 

*4 

13 

H 

jn 

10 

9 

8 

7 

6 


5 

4 

3 

2 

I 

o 


N.  Secant 


n  m 


M 


I; 

2 

3 

4 

5 

6 


7 

8 

rc9 

jo 

1 1 
12 


13 

H 

15 

16 

17 

1 8 


19 

20 

21 

22 

13 

24 


15 
2  6 
17 
28 
19 

JO 

31 

31 

33 

34 

35 
3A 


'37 

38 

39 

40 

41 

41 


43 

44 

45 
4  * 
47 

M 


49 

50 

51 
51 

53 

54 


55 

56 

57 

58 

59 

60 


L.  Sine, 


Artificial  Sines,  Tangents,  and  Secants. 

G R  I  E  S.  * 


^•7l88b'Ol 


8.72I  2040 

8.713*946 

8.72597H 

8.7283366 

8.7306882 

8.7330172 

8-7353535 
8.7376675 
8.7399691 
8.7421586 
8.7445360 
8.746801 5 


8.7490  553 
8.7512973 
8.7535278 
8.7557469 

8.7579546 

8.7601512 


8.7613366 
8.764511 1 
8.7666747 
8.7688175 
.7709697 

7731014 


8 


8.775122  6 
8.7773334 
8.7794340 
8.7815144 
8.7836048 

8.7856753 

8.7877359 

8.7897867 

8.7918278 

8.7938594 

8.7958814 

8.7978941 

8.7998974 

8.8018915 

8.8038764 

8.8058523 

8.8078192 

8.8097772 


8.8117264 
8.8136668 
8.81  55985 
8.8175217 
8.8194363 
8.8113425 


8.8232404 
8.825 1299 
8.8270m 
8:8288844 
8:8307495 

8.8326066 


8.8344557 

8.8362969 

8.8381304 

8.8399561 

8.8417741 

8.8435845 


'L.Co-Sint. 


1  L.  Cosine. 


9.9994044 

9.9993978 

9*9993911 

9.9993844 

9*9993776 

9.9993708 

9*9993640^ 

9*9993572 

9*99935o3 

9-9993433 

9.9993364 

9.9993293 

>9993113 

9.9993152 

9.9993081 

9.9993009 

9.9992938 

9.9991865 

9.9992793 


9.9992720 

9.9992646 

9.9991572 

9.9992498 

9.9991424 

9*9992349 


9.9992274 

9.9992198 

9.9991122 

9.9992046 

9.9991969 

9.9991892 


9.9991815 

9.9991737 
9.9991659 
9.9991580 
9.9991 501 
9.9991422 


9.9991342 

9.9991262 
9.9991 182 
9.9991101 
9.9991020 
9.9990938 


9.9990856 

9.9990774 

9.9990601 

9.9990608 

9.9990525 

9.9990441 


9.9990357 
9.9990273 
9-9990188 
9-9990103 
9.9990017 
9998993 1 


9.9989845 

9.9989758 

9.9989671 

99989584 

9.9989496 

9.9989408 


L,  Sine. 


3  D  E 

L.  Tangent. 


8.7193958 


8.7218063 

8.7242035 

8.7265877 

8.7289589 

8.7313174 

8.7336631 

8.7359964 

8.7383172 

8.7406258 

8.7429222 

8.7451067 

8*7474791 

8.7497400 

8.7519892 

8.7542269 

8.7564531 

8.7586681 

8.7608719 


L.  Co-Tang. 

1 1.2806042 

1 1.2781937 
11.2757965 

1 1.27341 23 
1 1.271041 1 
11.2686826 
11.1663369 


1 1.2640036 
1 1.2616828 
11*2593742 

11.2570778 
11.2547933 
1 1.2525208 

1 1.2502600 
1 1.2480108 
11.2457731 
1 1.2435469 
1 1.2413319 
11.1391282 

11.2369353 

n-2347535 
11.2325825 

1 1.2304222 
1 1.2282726 
11.1261335 

1 1.2240048 
1 1.2218864 
1 1.2197782 
1 1.2176801 
1 1. 21  55921 
11.2135139 

1 1.21 14456 
1 1.2093870 
1 1.2073380 
1  r.  2052986 
ri. 2032687 
1 1.2012481 
8.8007632  I  11.1992368 
8.8027653  I  1 1. 1972347 


8.7630647 

8.7652465 

8.7674175 

8.7695777 

8.7717274 

8.7738665 


8.7759951 
8.7781 136 
8.7802218 
8  7823199 
8.7844079 
8.7864861 


8.7885544 

8.7906130 

8.7926620 

8.7947014 

8.7967313 

8.7987519 


8.8047583 

8.8067422 

8.8087172 

8.8106834 

8.8126407 
8.8145894 
8.8165294 
818 1 84608 
8.8^03838 
8.8222984 

8.8242046 

8.8261026 

8.8279924 

8.8298741 

8.8317478 

8.8336134 


8.8354712 
8.837321 1 
8.8391 633 
8.8409977 
8.8418245 
8.8446437 


E.  Co-Tang. 

86  D  E 


1 1.1952417 

1 1.1932578 
1 1.191 2828 

1 1.1893 166 

■  --  -  -  -  -  - 

1 1*1 873593 
1 1.1854106 
11.1834706  | 
1 1. 181 5392 
1 1.1796162 
1  r. 1777016 

11.1757954 

11.1738974 

1 1.1720076 
1 1. 1701159 
1 1.1682522 
1 1.1663866 


1 1.1645288 
1 1.1626789 
1 1.1608367 
1 1. 1 590023 
1  1.1  571755 
1  1.1  5  535^3 


L.  Tangent. 

<TK  e  eT 


L.  Secant. 

1 0.0005956 


1 0.0006022 
1 0.0006089 
1 0.00061 56 
i  0.0006224 
10.0006292 
10.0006360 


10.0006428 
1 0.0006497 
1 0.0006567 
10.0006636 
1  c. 0006707 
10.0006777 

10.0006848 
10.0006919 
1 0.0006991 
lo. 0007060 
10.00071-35 
10.0007107 


I0.0007280 
10.00073  54 
10.0007428 
io. 0007502 
10.0007576 
1 0.000765 1 


10.0007726 
1 0.0007802 
1.00007878 
1 0.000795  4 
1 0.000  8k>3i 
10.0008108 
10.0008185 
1 0.0008263 
10.0608341 
1 0.0608420 
1 0.0008499 
10.0608578 


10.0008658 
1 0.000  8738 
1 0.00088 1 8 
10.0008899 
10.0008980 
10.0009062 


10.0009144 
10.0009226 
1 0.0009309 
1 0.0009392 
1 0.0009475 
io.ooo9’5  59 


10.0009643 
1 0.0009727 
10.0009812 
1 0.0009897 
1 0.0009983 
1 0.0010069 

10.00101 55 
10.0010142 
lo.ooi  0329 
1 0.00 1 04.1 6 
10.0010.504 
10.0010592 
L.  Co-Secant. 


9 


L.  Cc- Secant. 
1  I.28u908 
11.2787957 

11.2764054 
11.2740279 
1 1.2716634 

I. 1.26931 18 

I I. 2669728 


1 1.2646465 
1 1.2623325 
r  1.2600309 
ii.15774i4 
1 1.25  54640 
11.2531985 
1 1.2509447 
1 1.2487027 
1 1.2464723 
1 1.244253 1 
1 1.2420454 
1 1.2398488 


1 1.2376634 
11.2354889 
11.2333253 
1 1. 231 1723 
1 1.1290303 
1 1.2268986 


11.2247774 
1 1.2226666 
ii. 1205660 
1 1.2184756 
11.2163952 
1 1.2143247 


1 1. 21 22641 
1 1.2102133 
1  i.  2081722 
1 1.2061406 
1  i. 2041 186 
1 1.202 1059 

1 1.200 1026 
1 1.1981085 
i  1.1961236 

1  *-1941477 

1 1.1921808 
1^1.1902228 

1 1. *882736 
1 1.1863332 
1 1.184401  5 
1 1.1824783 
1 1.1805637 
r  1.1786575^ 

11.1767596 
1 1.1748701 
1 1.1729888 
11171 1 1 56 

1  r. 1692505 
1 1.1673934 

U. 1655443 
1 1.163703 1 
1 1.1618696 
1 1. 1 600439 
1 1. 1 582259 
ij -25^4 1 55 

L.  Secant. 
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n.  00985 13 

1 1*0085486 

10.00I0161 

10.0020284 

1 0.0020467 

1 0.0020530 
10.0010653 

1 0.00I0777 

1 1.0171171 

I  l.o  1  581  I  I 

1 1 .0145090 

1  f.o  I  32109 

I  I.OI  19166 

1 1.0106263 

37 

38 

39 

4° 

41 

41 

8.9906602 

8.9919429 

8.9932217 

8.9944968 

8.9957681 

8.9970356 

9.9979099 

9.9978975 

9.9978850 

9.9978725 

9.9978599 

9-9978473 

8.9917503 

8.9940454 

8.9953367 

8.9966243 

8.9979081 

8.9991E83 

n.0072497 

1 1. 0059546 

1 1.0046633 

11.0033757 

1 1. 002091 8 
11. 00081 17 

10.0020901 
10.0021025 
10.0021  I  50 
10  0021275 
10.0021410 
10.0021  514 

i  1.0093398 

1 1.0080572 

1 1.0067783 

1 1.005  5032 

1 1.00423 19 
r  1  0029644 

43 

44 

45 

46 

Ur 

48 

8.9982994 

8.9995595 

9.0008160 

9.0020687 

9.0033179 

9.0045634 

9.9978347 

9.9978220 

9.9978093 

9.9977966 

9.9977838 

9.99777io 

9.0004647 

90017375 

9  0030066 
9.0042721 

9  0055340 

9  0067924 

10.9995353 

10.9982625 

10.9969934 

10.9957279 

10.9944660 

10.9932076 

10.0021653 
10.0021780 
10.0021907 
10.0022034 
10.0022162 
10.002  2290 

1 1.0017006 

1 1 .000440  5 

10  995^840 

1 0.99793 1 3 

1 0.9966821 
10.9954366 

*7 

16 

15 

14 

13 

12 

1 1 

10 

9 

8 

7 

6 

■49 

5© 

51 

U% 

53 

9.6058053 
9.007043  6 
9.0082784 
9.0095096 

9.0107374 

9.0119616 

9.9977582 

9-9977453 

9.9977323 

9.9977194 

9.9977064 

9-997693'3 

«—  -  r 

9.0080471 
9.0092984 
9.0105461 
9.01 17903 
9.01303 10 
9.0142682 

10.9919529 

10.9907016 

10.9894539 

10.9881097 

10.9869690 

10.9857318 

10.0022418 

10.0022547 

10.0022677 
10  Ooil8o6 
10.0011036 
i  a  0023067 

1 0.994 1 947 
10  9929564 
10.9917216 
10.9904904 
10*9891626 
10.9880384 

55 

57 

58 

59 

60 

9.0131823 

9.0143996 

9.6156135 

9.0168239 

9.0180309 

9.0192346 

9.9976803 

9.9976672 

9.9976540 

9.9976408 

9.9976276 

9.997643 

9.0 155021 
90167325 
9.0179594 
9.0191831 
9.0204033 
9.02 16702 

10.9844979 

10.9832675 

I0.9820406 

16.9808169 

1 0-9795967 

10  9783798 

10.0023197 

I0.0023328 
10  0023460 
10.0023  592 
10.0023724 
10.0023857 

10.9868177 

10.9856004 

10.9843865 

10.9831761 

10.9819691 

10.9807654 

5 

.4 

3 

2 

I 

0 

L.  Co-Sine. 

L.  Co-Tang. 

L.  Tangent. 

L.  Co  Secant. 

L.  Secant. 

M 

.... 

,  84  DEGREE  S. 

D 


i  4  j  Table  0/  Natural  and  . 


,  "  . "  "  “  6  DEGREES. 

N.Sine. 

N.  Co-Sine 

N.  Tangent. 

N.  Co-Tang. 

N.  Secant. 

N. Co-Secant 

0 

1045285 

99452 i 8 

* 

1051042 

95143645 

10055082 

95667712 

60 

:•  1 

1048 178 

99449*4' 

1053983 

94878149 

10055390 

95403686 

59 

.  1 

1051070 

9944609 

1056924 

946141 16 

10055699 

9  5 1 4 1 1 1 0 

58 

3 

1053963 

9944303 

1059866 

9435153* 

10056009 

94879984 

57 

4 

1 056856 

9943996 

1062808 

94050384 

10056320 

94620296 

56 

5 

1059748 

9943688 

1065750 

93830663 

10056631 

94861032 

55 

|  6 

1 062641 

9943379 

1 068692 

9  357*355 

10056943 

?4I°5l3#' 

54 

.  7 

*065533 

9943069 

1071634 

93315450 

10057256 

93849738 

S3 

8 

1068425 

9942,759 

1074576 

93059936 

10057570 

93595681 

!  52 

'  9 

1071318 

9942448 

j 

1077519 

92805802 

10057885 

93343006 

51 

:io 

i 0742 10 

9942136 

1080462 

92553035 

10058201 

93091699 

5° 

1 1 

1077102 

9941823 

1083405 

92301627 

10058518 

91841749 

49 

ii2 

.1079994 

9941509 

1086348 

92051564 

10058835 

92593*45 

48 

1082885 

994 1 1 94 

1089291 

91802838 

10059153 

91345877 

47 

'H 

1085777 

9940879 

1092234 

9*  55  5436 

10059472 

92099934 

46 

i5 

1 088669 

9940563 

1095178 

9 1 309348 

10059792 

91855305 

45 

16 

1091 560 

9940246 

1098122 

91064564 

100601 13 

9161 1980 

44 

17 

1094452 

9939928 

1 101066 

9^821074 

10060435 

91369949 

43 

18 

1097343 

•9939609. 

1 1 040 10 

90578^7 

10060758 

91 129200 

42 

19 

1 100234 

9939289 

i 

1106954 

9°  3  3  79-3:3 

10061081 

90889725 

4i 

20 

1103126 

9938969 

1 109899 

90098161 

10061405 

906S1512 

40 

21 

1 106017 

9938648 

1 1 1 2844 

89859843 

10061730 

90414553 

.  39 

11 

1108908 

9938326 

1115789 

89622668 

10062056 

90178837 

38 

23 

1 1 1 1799 

9938003 

1118734 

89386726 

10062383 

89944354 

:  37 

>4 

1 114689 

9937679 

1121679 

89152008 

1006271 1 

89711095 

36 

25 

1 117580 

9937354 

1124625 

88918505 

10063040 

89479051 

1 35 

2  6 

1120471 

9937028 

1127571 

88686206 

10063370 

8924821 1 

34 

27 

1 123361 

9936702 

1 1 3°  5i7 

88455103 

10063701 

89018567 

33 

28 

1 126252 

993^375 

1133463 

88225186 

10064032 

88790109 

32 

29 

1 1 29142 

9936047 

1 136409 

87996446 

10064364 

88562828 

3* 

3o 

1 132032 

9935718 

1139356 

87768874 

1 0064697 

88336715 

30 

31 

1 134922 

9935388 

1 142303 

87542461 

1006503 i 

881 11761 

29 

32 

1137812 

9935058 

1 145250 

87317198 

10065366 

87887957 

28 

33 

1 140702 

9934727 

1 148197 

87093077 

10065702 

87665295 

17 

34 

1143592 

9934395 

1151144 

86870088 

10066039 

87443766 

16 

35 

1 146482 

9934062 

1 1 54091 

86648223 

10066377 

87223361 

25 

36 

**4937* 

9933728 

1157039 

JS6427475 

1 

10066715 

87004071 

24 

37 

1 1 52261 

9933393 

* 1 59987 

86207833 

10067054 

86785889 

13 

38 

II55I5I 

9933057 

1 162935 

85989290 

10067394 

86  56880  5 

22 

39 

i 1 58040 

9932720 

1165883 

85771838 

10067735 

8635281 2 

21 

40 

1 1 60929 

9932383 

1 168831 

85555468 

10068077 

86137901 

20 

41 

1163818 

9932045 

1171780 

85340172 

10068420 

85924065 

*9 

42 

1 166707 

9931706 

1 174729 

85115943 

10068764 

857H295 

18 

43 

1169596 

9931366 

1 177678 

S4912772 

.  j 

10069108 

854995*4 

*7 

44 

1 172485 

9931025 

1 180628 

84700651 

10069453 

85288923 

16 

45 

1 175374 

9930684 

1183578 

84489573 

10069799 

85079304 

*5 

4  6 

1178263 

993°34i 

1 186528 

84179531 

1007.0146 

84870721 

*4 

47 

1181151 

9919999 

• 

1189478 

840705 1 5 

10070494 

84663165 

*3 

48 

1 1 84040 

9929655 

1 

1 192428 

83862519 

1 

10070843 

84456629 

I  2 

49 

1 1 86928 

9929310 

1195378 

83655536 

i 

10071 193 

84251105 

II 

5o 

1189816 

9928964 

1 1 98328 

83449557 

10071544 

84046586 

IO 

5i 

1 192704 

9928617 

1201279 

83144S77 

10071896 

83843065 

9 

52 

1 195593 

9928270 

1 204230 

83040586 

10072248 

83640534 

8 

53 

1 198481 

9927922 

1207181 

82837579 

1 0072601 

87438986 

7  > 

54 

1 20 1 368 

9927573 

1210132 

82635547 

10072955 

83238415 

6 

55 

1 204256 

9927223 

1213084 

81434485 

■ 

100733 1 0 

8303S812 

5 

:  56 

i 207144 

9926872 

1 21 6036 

82234384 

10073-666 

82840/71 

4 

57 

1 210031 

9926521 

1218988 

82035239 

10074023 

8i64248<; 

3 

53 

1212919 

9926169 

1 221940 

81837041 

10074381 

82445748 

2 

59 

1 21 5806 

992581 6 

I  2  i 4893 

81639786 

10074740 

82249952 

1 

60 

1218693 

9925462 

I 227846 

81443464 

1007S099  | 

82055090 

0 

N.  Co-Sine. 1 

N  S7wf. 

V.  Co-Tang. 

N.  Tangent. 

IN.  Co-Secant J 

N.  Secant. 

M 

» 

-  ■■  - 

-4. — . — 

83  D  E 

G  R  F  E  S 

Artificial  Sines,  Tangents,  and 


6  UtOHiH 


M  , 

L.  Sine. 

L,  Co-Sine. 

0 

9-0192346 

9.9976143 

j  : 

9.0204348 

9.997601 1 

2 

9.02163 18 

9.9975877 

3 

9.0228254 

9-9975743 

4 

9.0240157 

9.9975609 

5 

9.0252027 

9-9975475 

6 

9.0263865 

9.9975340 

7 

9.0275669 

9-997  520  5 

8 

9.0287442 

9.9975069 

9 

9.0299182 

9-9974933 

10 

9.0310890 

9-9974797 

1 1 

9.0322567 

9.9974660 

12 

9.0334212 

9-9974523 

13 

9.0345825 

9-9974386 

14 

9.0357407 

9.9974248 

15 

9.0368958 

9.9974110 

16 

9.0380477 

9.9973971 

17 

9.0391966 

9.9973833 

18 

9.0403424 

9.9973693 

19 

9.0*14852 

9-99735  54 

10 

9.0426249 

9-99734H 

21 

9.0437617 

9.9973273 

22 

9.0448954 

9.9973132 

23 

9.0460261 

9.9972991 

24 

9.0471538 

9.9971850 

25 

9.0482786 

9.9972708 

26 

9.0494005 

9.99725  66 

27 

9.0505194 

9.9971423 

18 

9.0516354 

9.9972280 

29 

9.0527485 

9.9972137 

3° 

9.0538588 

9.9971993 

3i 

9.0549661 

9.9971849 

32 

9.0560706 

9.9971704 

33 

9.0571723 

9-99715  59 

34 

9.058171 1 

9.9971414 

35 

9.0593671 

9.9971268 

!  3* 

9.0604604 

9.9971122 

37 

9.061  5509 

9.9970976 

38 

9.0626386 

9.9970819 

39 

9.0637235'' 

9.9970682 

4° 

9.0648057 

99970535 

41 

9.0658852 

9.9970387 

1  42 

9.0669619 

9.9970239 

1  43 

9.0680360 

9.9970090 

1  44 

9.0691074 

9.9969941 

1  45 

9.0701761 

9.9969792 

46 

9.07 1 242 1 

9.9969642 

1  47 

9.0723055 

9.9969492 

48 

9.0733663 

9.9969342 

I  49 

9.0744244 

9.9969191 

1  5° 

9.0754799 

9.9969040 

1  5i 

9.0765329 

9.9968888 

I  52 

9-077583^ 

9.9968736 

1  ' 

1 

9.0786310 

9.9968584 

1 

I 

9.0796762 

9.9968431 

I 

1  ce 

9. 0807189 

9.9968278 

1  '  J 

1 

9.081759° 

9.9968125 

!  57 

9.08279^ 

9.9967971 

1 5® 

9.0838317 

9.9967.817 

1 59 

9.0848643 

9.9967662 

1 60 

9.0858945 

9.9967507 

J3.  Co-Sine. 

L.  S/we. 

L.  Tangent. 
9.0116202 


9.0228338 
9.024044 1 
9.0252510 
9.0264548 
9.0276552 
9.0288524 


9.0300464 

9-°3i2373 

9.0324249 

9.0336093 

9.0347906 

9.0359688 

9.0371439 
9.03831  59 
9.0394848 
9.0406506 
9.0418134 
9.0419731 

9.0441199 

9.045283,6 

9.0464343 

9.0475821 

9.0487270 

9.0498689 


9.05 10078 
9*052-  ‘439 
9.0532771 
9.0544074 

9-°5  55349 
9.0566595 


9.0577813 
9.0589002 
9.0600164 
9.061 1297 
9.0622403 
9.0633482 

9.0644593 
9.06  5  5  5  56 
9.0666553 
9.0677522 
9.0688465 
9.0699381 


JL  Co-Tang. 

ic.9783798 


10.977 1662 

10.9759559 

10.974749° 

io.9735452 

10.9723448 

10. 971147^ 

ic. 9699536 

10.9687627 

10.9675751 

19.9663907 

10.9652094 

10.9640311 

1 0.9628561 
10.9616841 
10.96051  52 

10.9593494 

10.9581866 

19.9570269 


10.9558701 

10.9547164 

10.9535657 

10.9524179 

10.9512730 

10.950131  1 


10.9489912 

10.947^561 

10.9467229 

10.9455926 

10.9444651 

1  °-9433405 


9.0710270 
9.0721 133 
9.0731969 

9.0742779 

9.0753563 

9.0764321 

9.0775053 

9.0785760 

9.0796441 

9.0807096 
9.0817726 
9.082833 1 

9.083891 1 
9.0849466 
9.0859996 
9.0870501 
9.0880981 
9.0891438 


10.9422187 

10.9410998 

10.9399836 

10.9388703 

io.9377597 

10.9366518 

io.935  5467 
10.9344444 
1 0.9333447 
10.9322478 
1 0.93 1 1  53  5 
10.9300619 

10.9289730 
10.9278867 
10  9168031 
10.9257221 

10.9246437 

10.9235679 

10.9224947 

10.911424c 
10.9103559 
10.9192904 
10.9182274 
1 0.91 7  ^69 

10.9161089 
10.91 50534 
10.9140004 

10.91 29499 
10.91 19019 
10.9108562 


L.  Co-Tang,  j  L.  Tangent. 


Secants. 

*  S  ’ 

L.  Secant. 

L.Cc-Secant. 

- r-i 

10.0023857 

10.9807654 

60 

10.0023989 

10.9795651 

59 

1 0.00241  23 

10.9783681 

58 

1 0.0024257 

10.977 1746 

57 

10.0024391 

10.9759843 

56 

10.0024515 

10.9747973 

55 

1 0.0024660 

10.9736135 

.54 

10.0014795 

10.9724331  i 

53 

10.0024931 

10.971  2558 

5* 

1 0.0025067 

10.970081 8 

51 

1 0.0025203 

10.96891 10 

56 

10.0025340 

10.9677433 

49 

10.0025477 

10.9665783 

48 

10.0625614 

ic.9654175 

47 

1 0.00257  52 

10.9641593 

46 

10.0025890 

10.9631642 

45 

1 0.0026029 

10.9619523 

44 

10.0026167 

1 0.9608034 

43 

1 0.0026307 

10.9596576 

42 

10.0026446 

10.9585148 

4i 

10.0626586 

IO-957375I  1 

40 

10.0626727 

10.9562383. 

39 

I  0.00  26868 

10.955  1046 

38 

10.0027009 

10.9539739 

37 

10.0017 1  50 

10.9528462 

36 

1 0.0027292 

10.95 17214 

35 

1 0.0027434 

10.9505995 

34 

1 0.0027  577 

10.9494806 

33 

1 0.0027720 

10.9483646 

32 

10.0027862 

10.9472515 

31  ! 

1 0.0028007 

10.9461412 

3o 

|  10.00281  5 1 

10.9450339 

29 

10.0028296 

10.9439294 

28 

10.0028441 

10.9428377 

27 

‘  10.0018586 

10.9417189 

26 

]  10.0028732 

10.9406328 

25 

j  10.0028878 

10.9395496 

24 

1  10.0029024 

10.9384491 

23 

10.0029171 

10.9373614 

,22 

;  10.0029318 

10.9362765 

21 

j  10.0029465 

10.93  51943 

20 

I  10.0029613 

10.9341 148 

19 

10.0029761 

10.9330381 

18 

10.0029910 

10.9319640 

17 

10.0030059 

10.9308926 

16 

I  10.0030208 

10.9298239 

!5 

!  10.0030358 

10.9287  579 

14 

10.0030508 

10.9276945 

13 

1  10.0030658 

10.9266337 

12 

1  10.0030809 

10.9255756 

I  I 

10.0030960 

.10.9245201 

10 

10.0031112 

10.9234671 

9 

l  10.0031264 

10.9224168 

8 

10.0031416 

10.92I3690 

7 

10.0031569 

10.9203238 

6 

1  10.0031712 

10.919281 1 

5 

10.0031875 

10.9182410 

4 

10.0032029 

10.9172034 

3 

10.0032183 

10.9161683 

2 

10.003233& 

10.9151357 

1 

10.0032493 

10.9141055 

c 

L.  Co-Secant 

L.  Secant. 

IV 

83  D  R  G  REES. 


I 


1 6 


A  T  a  b  l  e  of  Natural  and 


M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 
I  2 


N.  $/»£. 

1218693 


N:, Co-Sine. 

9925462 


1221581 
1224468 
1X17355 
1230241 
1233128 
123601 5 

1238901 

1241788. 

1244674 
1247560 
1 250446 
1253332 


9925107 

9914751 

9924394 

9924026' 

9923678 

99233 1 9 
9922959 
9922598 
9922236 
9921874 

99XMn 

9921147 


13 

14 

15 

16 

17 

18 


1256218 
1259104 
1 261990 
1264875 
1267761 
1270646 


19 

20 

21 

22 

23 

24 


25 

26 

17 

28 

29 

30 


31 

32 

33 

34 

35 

36 


37 

38 

39 

40 

4‘ 

41 

43 

44 

45 

46 

47 

it 

49 

50 

51 

52 

53 

54 


1273531 

1276416 

1279301 

1*282186 

1285071 

1187956 

1290841 

1293725 

1296609 

1X99494 

1302378 

1305261 

1308146 
1 3 1 1 030 
1313913 
1316797 

1319681 
13x1564  j 

1325447 

1 328330 

133 T 21 3 

I334096 

I336979 

(339862 

134X744 

1345627 

I348509 

135(392 

1354X74 

I857156 


99X0782 

99X0416 

9920049 

9919681 

9919313 

9918944 

9918574 

9918203 

991783I 

9917459 

9917086 

9916712 

9916337 

9915961 

9915584 

9915206 

99H828 

99H449 


9914069 

9913688 

9913306 

99H923 

9912539 

991X155 


9911770 

99II384 

9910997 

99I0609 

99I0HI 

9909832 


9909442 

9909051 

9908659 

9908266 

9907872 

9907478 


1360038 
1  362919 
I365801 
1 3  6  8  6  8  3 
1371564 

I374445_ 

13773X7 
1380208 
1 383089 

138597° 

1388850 

139(731 


AT.  Co-Si nc. 


9907083 

9906687 

9906290 

9905892 

9905493 

9905094 

9904694 
9904293 
9903891 
9903488 
990*3084 
990 1680 


N. 


7  DEGREES 


jlV.  Tangent. I N.  Co-Tang . 

1227846  I  81443464 

8 1 24807 1 
81053599 
80860042 
80667394 
80475647 
80284796 
80094835 
-79905756 
79717555 


1230799 

1233752 

1236705 

1239658 

1242612 

1245566 


1248520 

1251474 

1254419 


1257384  79530224 

1260339  j  79343758 


1263294 

1266249 
1 269205 
1272161 
1275117 
i 278073 
1281029 


11839S6 
1286943 
1 289900 
1292857 
129581 5 

1298773 


1301731 

1304689 

1307648 

1310607 

1313566 

1316525 


1319484 

1322444 

1325404 

1328364 

1331324 

1334285 


1337246 
1 340207 
1343168 
1346129 
1349091 
1352053 


791581 5 1 

78973396 

78789489 

78606423 

78424191 

78242790 

78062212 

77882453" 

777°35o6 

77525366 

77348028 

77171486 

76995735 

76820769 

76646584 

76473174 

76300533 

761 28657 
75957541 
75787179 
75617567 
75448699 
75280571 
75113178 

74946514 

74780576 
7461 5357 
74450855 
74287064 
74!23978 
73961595 


1355015 

1357977 

1 360940 

1363903 

1366866 

£369829 

1372793 

1375757 

1378721 

1381685 

1384650 

1387615 


1390580 

'393545 

1396510 

1399476 
1302442 
1 305408 


73799909 

73638916 

734786io 

73318989 

73160047 

73001780 


72844184 

72687255 

72530987 

72375378 
72120422 
720661 16 


71912456 

71759437 

71607056 

71455308 

71304190 

71133697 


-V.  C e-Tang. j  N.  Tangent. 

8  2  D  F  Cr  k  fT  <T 


JV.  Secant. 

10075099 


V  Co-Secant. 

82055090 


10075459 

1007582c 

10076182 

I  Oo  76545 
I0076909 
10077274 


10077639 
1 0078 00 5 
I0078372 
10078740 
10079109 
10079479 

10079850 

10080222 

10080595 

10080969 

10081345 

10081718 


60 


59 

58 

57 

56 

55 

54 

53 

52 

5i 

5° 

49 


10082094 
1 00#  247 1 
100S2849 
10083228 
10083607 
10083988 


10084370 

10084752 

10085135 

10085519 

10085904 

10086290 

10086677 

10087065 

10087453 

10087842 

10088232 

10088623 


1008901 5 
10089408 
10089802 
10090197 
10090592 
( 0090988 

10091385 

10091783 

10092182 

10092582 

10092983 

10093385 

10093788 

10094192 

10094596 

1 0095001 

10095407 

10095814 

10096222 
1009663 1 
10097041 
10097452 
10097864 
10098276 


818611 57 
81668145 
81476048 
81284860 
81094573 

80905182 

80716681 
80529062 
80342321 
801 56450 

79971445 

79787298  I  48 
79604003  I  47 
7942155 6  46 

7923995«  I  45 

79059179 

78879238 
78700120 

78521821 

78344335 
78167656 

7799'778 
77816697 
77642406  I  36 
77468901  j  35 
77296/76 
77124227 
76953047 
76782631 
76612976 

76444075 
76275923 
76108516 
7594-849 
7577591 6 
75610713 

75446236 
75282478 
75U9437 
74957106 
74797482 
74634560 


44 

43 

42 

41 

40 

39 

38 

37 


34 

n 

32 

31 

30 

29 

28 

17 
26 
25 
24 

23 

22 

21 

20 

19 

18 


74474335 

74314803 

74155959 

73997798 

73840318 

736835H 

73527377 

73371909 

73217102 

73062954 

72909460 

72756616 


17 

16 

15 

14 

13 

12 

II 

10 

9 

8 

7 

6 


72604417 

72452859 

72301940 

72151653 

72001996 

71852965 


5 

4 

3 

2 

I 

o 


5 


4. 


Artificial  Sincs>  Tangents  and  Secants. 


— -1 — - - 

7  DEGREES. 

M 

L.  Sine. 

L.  Co-Sine. 

L.  Tangent. 

L.  Co-Tang. 

L.  Secant. 

L.  Cosecant 

o 

9.0858945 

9.9967507 

9.0891438 

10.91085,62 

10.0032493 

1 0.9  141055 

60  1 

<£ 

2 

3 

4 

5 

6 

9.0869221 

9.0879473 

9.0889700 

9.0899903 

9.0910082 

9.0920237 

9.9967352 

9.9967196 

9-996704° 

9.9966884 

9.9966727 

9.9966570 

9.0901 869 

9 0912277 
9.0922660 
9.09330I0 

9-0^43355 

9.0953669 

10.909813  1 
10.9087723, 
10.9077340 
10.9066980 
10.9056645 
10.9046333 

10.0032648 

10.0032804 
!  10.0032960 

10.0033  r  r6 
10. 0033173 

1 0.0033430 

10^9130779 
10.9120527 
io;9i  10300 
10.9 100097 
10.9089918 

v  10:9679763 

59 

5* 

: 

56 

55  { 
,54  : 

7 

8 

9 

10 

11 

12 

9.0930367 
9.0940474 
9.0950556 
9.096061 5 
9.0970651 
9.0980662 

9-99^4 1 2 
9.9966254 
9.9966096 
9.9965937 
9.9965778 
9.9965619 

9.0963955 
9.0974219 
9.0984460 
9.0994678 
9.1904872 
9.101 5044 

10.9036045 

10.9025781 

10.9015540 

10.900.5322 

ib.8995128 

10.8984956 

10.0033  588 
10.0033746 

1 0.0033904 
10.0034063 
10.0034222 
10. 0034381 

10*9069635 

10.9059516 

10.9049444 

lo.90393.85 

109029349 

10,9019338 

5  3 

52  I 

•5t 

50.  t 

49  1 
48 

1  ** 
14 

i  n 
'  *6 

17 

18 

90,990651 

91,000616 

91.010558 

91.020477 

91.030373 

91.040246 

9.9965459 

9.9965299 

9.9965138 

9.9964977 

9.9964816 

9.99-64655 

9.1025192: 

91035317 

9.1045420 

9.1055500 

9.1065557 

9.I075591 

10.8974808 

10.8964683 

10.8954580 

10.894456.0 

10.8934443 

10.8924409 

lo.  0034541 
10.0034701 
10.0034862 
10.0035023 
10.0035184 
10.0035345 

10.9009349 

I0.8999384 

1 0.8989442 
10.8979523 
10.8969627 
10.8959754 

47  * 

46'  * 
45  s 
44  ; 
43 

42 

*9 

20 

!  it 
**. 

1  24 

9.1050096 

9.1039924 

9.1069729 

94079512 

9.1089272 

9.1099010 

9.9964493 
9.9964330  , 
9.9964167 
9.9964004 
9.9963841 

9.9963677 

9.1085604 

9**°95594 
9.1105562 
9.1 1 15508 

9.1125431 

9.1135333 

10.8914396 

10.8904406 

10.8894438  i 

10.8884492. 

10.8874569 

10.8864667 

10.0035507 
10.0035670 ; 
10.0035833 
10.0035996,; 

1 0.0036 1 59 

1 0.0036323, 

10.8949904 
10.8940076 
16  893027,1 

1 0.8920488 
IQ.8910728 

1 0.8900990 

4* !  \ 

40 

39 

1 3$  \ 

;  37 

36 

!  25 
26 

27 

28 

29, 

30 

9.1 108726 
9.1 1 18420 
9.1 12,8092 
9.1137742 
9.1147370 
9.1156977 

9.9963513 

9.9963348 

9.9963183 

9.9963018 

9.99628^2 

9.9962686 

9.1 145213 

9  1*55072 
9.1 164909 
9.1174724 
9. 1  i  845 1 8 
9.1 1 9429 1 

10.8854787 
10.8844928 
10.8835091 
'  16.8825276 
10.881 5482 
10.8805709 

10.0036487 
|  10.0036652 
10.0036817 . 
10.0036981 
10.0037148 
10.0037314.' 

1 6.889 1 274 
10.8881  580 
10.8871908 
10.8862258 
10.8852630 

1 0.8843023 

35 

34 

33  i 
3* 

3* 

30  [ 

3* 

32 

33 

34 

35 

36 

9.1 166562 
9.1 176125 

9  1185667 
9.1195188 
9.1204688 
9.1214167 

9.9962519 
9.9962352 
9.9962185 
9.9962017 
9.996 1849 
9.9961681 

9.1204043 

9.1,21,3773 

9.1223482 

9-1233171 

9.1243839 

9.1252486 

10.8795957 

10.8786227 

'10.8776518 

10.8766829 

10.8757161 

10.8747514 

10.0037481 
10  0937648 
10.003781  5 
10.0037983 
10.0038152 
10.0038319 

10.8853438 
10.8823875 
10.8814333 
IO.880481  2 
10.8795312 
10.8785833 

29 

28  t 

27 

26 

25 
?  24 

37 

38 

39 

40 

4* 

•  42 

9.1223624 

9.1233061 

9.1242477 

9.1251872 

9.1261246 

9.1270600 

9  9961512 

9.9961343 

9.9961174 

9.9961004 

9.9960834 

9.9960663 

9,12621 12 
9.1271718 
9.1 281303 
9.1290868 
9.1300413 
9.1309937 

10.87378S8 
10.8728282 
10.8718697 
10.8709132 
|  10.8699587 
10.8690063, 

10.0038488 

10.0038657 

10.0038826 

10.0038996 

10.co391.66 

io.o03'9337 

io  8776376 

IO.8766939 

10.8757523 

I6.8748H8 

10.8738754 

IO.8729490 

23 

12 

21 

20 

19 

r8 

43 

44 

45 

46 

47 

48 

9-*279934 

9.1289247 

9.1298539 

9.1307812 

941317064 

9.1326297 

9.9960492 

9.9960321 

9.9960149 

99959977 

9.9959804 

9995963* 

9.13 19442 
9.132892  6 
9.1338391 

9.1347835 

9.1357260 

9.1366665 

10.8680558 

10.8671074 

10.8661609 

10.8652165 

10.8642740 

10.8633335 

10.0039508 
10.0039697 
10.003985 1 
10.0040023 
:  10.0040196 
10.0040369 

10.8720066 

IO  87IO753 

IO.870146I 
IO.8692188 
10.8682936 
t  0.8673703 

*7 

16 

15 

*4 

*3 

12 

49 

5P 

51 

52 

53 

54  J 

9.1335509 
9- *344702 

9.1I353875 

9.1 363028 
9413721 61 
9.1381275 

9.9959458 

9.9959284 

9.9959m 

9.9958936 

9.9958761 

9.9958586 

9.1 37605 1 

9.1385417 

9.1394764 

9.1404092 

9.1413400 

9.1422689 

10  8623949 
10.86J4583 
10.8605236 
10.8595908 

1 0.8586600 
10.8577311  : 

10.0040542 
10.0040716 
|  10.0040889 
10.0041064 
10.0041239 

10.0041414 

1 0.866449 1 
10.8655298 

1 0.8646 1 25 
10.8636972 
10.8627839 
10.8618725 

11  1 
10 

9 

8 

*7 

6 

55 

56  ; 

57  ’ 

58 

59 

60 

9.1390370 

9.1399445 

9,1408501 

9.14*7537 

9:1426555 

9  1435553 

9.9958411 

9.9958235 

9.9958059 

9.9957882 

9.9957705 

99957528 

9-I431959 

9./441210 

9.1450442 

9-I45965  5 

9.1468850 

9.1478025 

10.8568041 
10.8558790 
10.8549558 
10.8546345 
10.8531 150 

10.8521975 

l  10.0041589 

1 0.004176  5 

10.0041941 

10.0042118 
10  0042295 

1 0.0042472 

f  0.8609630 

1 0  8600555 
10.8591499 
10.8582463 
10.8573445 
10.8564447 

5 

4 

3 

1 

1 

0 

Li  Co-Sine 

L.  Sine. 

L.  Co-Tang. 

L .  Tangent. 

L.  Co  Secant. 

L.  Secant. 

M 

82  JD.fi  G  R  E  E ,S. 

■  . 

£ 


1 8  j  Table  of  Natural  and 


r 

8  degrees 

»; 

'M 

N.  $;«<?. 

tV  Co-Sine 

t  4 

N.  Tangent . 

N.  Co-Tang. , 

N.  Sextant.- 

N. Co  Secant. 

•  1  - 

- — — 

?  o 

I39I731 

9902680 

*  1 

1405408 

71 r 5 3697 
-  . .  ? - - 

j 

1009827 6 

71852965 

_ _  , 

60 

I 

1394612 

.9902275 

1408374 

7.1903326 

10098689 

71704556 

59 

2 

1 397492 

9901869 

w  .t*  1  I 

1 41  i  341 

7C854573’ 

10099103 

71556764 

58 

3 

i 400372 

9901462 

01  i 

I414308 

707,05934 

10099518 

71409587 

57 

4 

I4°3252 

9901054 

... .  'c  I  j 

14I7275 

70 $57905 

10099934 

71263019 

56 

5 

1406132 

9900645  ; 

W  :  •  *»■ '  *  1 

1420243 

70410482 

101003  51 

71 117058 

55 

f 6 

1409012 

9900236 

1423211 

702,6366^ 

,0  3  J 

10100769 

70971700 

54 

f.  7 

141 1892 

98^9826 

l 

I 

1426179 

7017744# 

loioi 188 

70826941 

:  53 

.1414772 

9899415 

! 

i 429 i 47 

69971806 

10101607 

70682777 

152 

o 

1417651 

9899003 

-  v  .0  } 

14321 1 5 

69816781 

1,0102027 

7053920.5 

51 

y' 

-2  I  O 

1 42.°  5  3  * 

989859° 

*  1 

00*01  * 

1435084 

69682335 

1  i 

10102448 

70396220 

50 

L, 

1 1 

1423410 

9898176 

.  i 

9 

1438053 

69 $38473 

i 

10102870 

70253&20 

49 

!iz 

1426289 

9897762 

■  c  1  i 

■  c*  j 

1 441022 

6 939519a- 

10103.293 

701  nod 

48 

;  13 

1429168- 

9897347 

1 

1443991 

69352489 

10103717 

69970760 

47 

:  14 

1432047 

989693I 

i 

1446961 

69110359 

10104142 

698300.92 

46 

15 

1434926 

9896514 

1 44993 1 

68968799 

|  :  ^  i 

10104568 

69689994 

45 

16 

1437805 

9896096 

*  i 

1452901 

6882780.7 

j  C 

10104995 

69550464 

44 

17 

144*684 

9895677 

'  » 

1455871 

68687378 

10105423 

6941 1496 

43 

18 

1443562 

9895257 

t 

1458842 

68547508 

(  •  2  1 

10105851 

6 9173089 

42 

19 

1446440 

9894837 

1461813 

68408196 

*v  i  -J 

10106280 

69135239 

41 

20 

1449319 

9894416 

| 

1 464784 

68*69437; 

|  * 

1010671© 

6 8997942 

4° 

21 

1452197 

9893994 

j 

1467755 

68131 227 

10107141 

68861 195 

39 

22 

1455075 

9893571 

-  .  -‘i  1 

1470727 

67993565 

10 1 07 573 

68724995 

38 

:  2$ 

1457953 

9893147 

1473699 

67856446 

10108006 

68589338 

37 

H 

1460830 

9892723 

I 

1476671 

67719867 

■  » 

10108440 

68454212 

36 

^  2-  5 

' 1463708 

9892298 

1 

i 

i  1479644 

67583826 

I  *C  !  ? 

10108875 

68319642 

35 

26 

1466585 

989187I 

1482617 

67448319 

I010931 1 

68185597 

34 

27 

1469463 

9891445 

1485590 

67313341 

•  $ 

*  J 

10169747  • 

68052082 

33 

?  28 

147234° 

9891017 

.1488563 

67178891 

191 IO184 

67919095 

31 

29 

1475219 

9890588 

1491536 

67044966 

I OI io622 

67786632 

3* 

1° 

1478094 

989OI58 

1494510 

6691 1562 

loi I 1061 

67654691 

3°. 

31 

1480971 

9889728 

Ci  '  1 

1497484 

66778677 

’  e 

IOIII5OI 

67523268 

29 

32 

1483848 

9889297 

G  i  j 

1500458 

66646307 

<  i 

IOlfl942 

67392360 

28 

33 

1486724 

9888865 

•  ] 

1503433 

66514449 

:  >• 
i  « 

I©II23*84 

67261965 

27 

34 

14896c! 

9888432 

1506408 

66383100  n 

. (  » 

101 i2827 

67132079 

26 

35 

1492477 

9887998 

1509383 

66252258 

1  1  # 

V  -  j 

10113271 

6700*699 

25 

36 

1495353 

9887563 

1512358 

66# 1191 9 

.  i  1 

5 

10113715 

66873822 

24 

37 

1498230 

9887128 

i 

I5I5333 

65992080 

101 14160 

66745446 

23 

38 

1  50M06 

9886692 

f 

1  1518309 

65862739 

t 

101 14666 

66617568 

21 

39 

1 503981 

9886255 

1 521285 

65733892 

10115053 

66490184 

21  ; 

40 

1  506857 

9885817 

1 524261 

65605538 

t 

IOI 15501 

66363293 

2o 

41 

1509733 

9885378 

1527238 

65477672 

10115950 

66236890 

*9 

42 

1 5  r  2608 

9884938 

1 530215 

65350293 

' I 0 I I 6400 

66110973  1 

r  8 

43 

1515484 

9884498 

1533192. 

65223396 

1 

10116851 

65985540 

•*7 

44 

1518359 

9884057 

1 536189 

651096981 

IOI 17303 

65860587 

16 

-  45 

1521234 

988361 5 

1539147 

6497*043 

10117756 

65736112 

'13 

4  6 

1 524109 

9883172 

1542125 

64845581 

•C  s 

10 J I 8209 

656121 13 

47 

1 526984 

9882728 

.1545103 

64720591 

:  0  i 

i 

10118663 

65488586 

13 

48 

1 529858 

9882283 

1 548082 

64596070 

10149118 

65365528 ! 

1 2 

49 

1532733 

9881838 

1551061 

64472017 

;  ? 

j  I 

10119574 

65142938  j 

11  ; 

50 

1535607 

9881392 

1 5  54040 

64348428 

1 

1012003 I 

65120812 ( 

10 

;  5r 

1 538482 

9880945 

1557019 

64215301 

f  ! 

10120489 

64999748  i 

9 

;  52- 

1 541356 

9880497 

!  1559998 

641 02633 

i 

10120948 

64877944  - 

8 

53 

1544230 

9880048 

r  562978 

63980422 

10121408 

64757195  . 

7 

54 

1547104 

9879598 

1565958 

63858665 

10111869 

64636901 

6 

55 

I549S78 

9879148 

1 568938 

63737359 

10122331 

64517059 

*  . 

5 6 

1552851 

9878697 

^  1 5  7 1 9 1 9 

6361^502 

10122793 

64397666 

4 

57 

1555725 

9878245 

1 5749°° 

63496091 

10123256 

64278719 

r  3 

58 

1558598 

9877792 

1 577881 

63376126 

10123720 

64 1 602 r 6 

•  2  | 

59 

1  5  6 1 47  2 

9877338 

1 580861 

63256601 

I 

10124185 

640421 54  . 

I  ; 

60 

1564345 

9876S83 

• 

1583844 

63137515 

10124651 

639*453^ 

0  ; 

N.  Co-Sine 

1  N.Sttie. 

I 

1  V.  Co-Tang. 

N.  Tangent. 

N.  Co-Sec ant‘\ 

N.  Secant . 

M  : 

8 1  D  F. 

G  R  F  F  S 

• 

Artificial  Sines,  Tangents,  and  Secants.  ip 


8  DEG  R  E  E 

1.  Secant. 

L.  Co- Secant. 

io.8  >64447 

-  | 

M 

L.  Sine. 

L.  Co-Sine. 

L. Tangent. 

L.  Co -Tang. 

.  . 

o 

9-1435553 

9.9957528 

9.1  478015 

1^.8521975 

\  0.0942472 

60 

vi 

» 

i 

'4 

c5 

6 

9.1444532 

9.1453493 

9,146.2435 

9.1.471358 

9.1480262 

9.148914s 

9-995735° 

9.9957172 

9.9956993 

9-9956815 

9.9956635 

9.9956456 

9.1487182 
9.1  496321 
9.1  505441 

9.15I4543 
9.1 523627 
9.1 532692 

1L.85 12818 

ip.  8504679 
10.8494559 
ip.8485457 

10.8476373 

10.8467308 

10.0042650 

1 0.00428 18 

1 0.0043007 
i  10.0043185 
10.0043365 

10.0043544 

10-8555468 

1 0.8  546  507 

10.8537565 

i  0.8528642 
10.85 10738 
10.8510852 

10.8.501985 
i-o.S  493  136 

10.8484306 

10.84754^ 

10.8466699 

10.84579.24 

59 

58 

57 

56 

55 

54 

53 

52 

5i 

5° 
49 
48.  , 

7 

‘-8 

10 

if 

12 

9.1 49801  5 
9,1  506864 
9-1 515694 

9.1524507 

9^5313°! 

9. 1542076 

9.9956276 

9.9956095 

9-9955915 

9-9955734 

9-9955552, 

9-995587° 

9.1541739 

9.1 550769 
9.1559780 

9.1 568773 

9.1577748 
9.1 586706 

10.8458261 

10.8449231 

I0.8440220 

10.8431227 

10.8422252 

10.8413294 

10.0043724 

1 0.004390  5 

10.0044085 

1 0.0.044266 
10.0044448 
10.0044630 

13 

*4 

15 

16 

*7 

iR 

9.1550834 

9*7559574 

9.1 568296 

9.  f  577000 
9.1585686 

9-  r'5943  54 

9.9955188 

9*995  5  00  5 
9.9954812 

99954639 
9-995445  5 

9.9954272 

9.1595646 

9.1604569 

9.1613473 
9.1622361 
9.1 631231 
9.1640083 

10.84043  54 
10.8395431 

ID. 8386527 

IO.8377639 

IO.8368769 

10.8359917 

1 0.00448  I  2 
10.0:044995 
IO.O045  178 

I  0.P045361 

1 0.0945  545 
10. 0045  729 

10.84491 66 
to. 8440426 
lfc.843  1704 

1 0.8423060 
10.8414314 
f  0.8405646 

47 

46 

45 

44 

43 

4> 

19 

20 

21 

22 

M 

*5 

26 

27 

28 

29 

9.1603.005 

9  Jr6l  1639 
9.1620254  . 
9:1628853 

9- 1 637434 
9.1645998 

9.9954087 

9.9953902 

9.9953717 

9-9953531 

9-9953345 

9.9953159 

9.1648919 

9.1657737 

9.1 666538" 

9.1675321 

9.168408; 

9.1692839 

ic. 835  108 1 
10.8342  263 
Ip.8333462 
IO.832467S 

IO.83I59II 

IO.830716I 

IO.OP45913 

I  0.0946098 

I  0.0946283 
10.0046469 

I  0.00466  5  5 
10.0046841 

10.8396995 
10.8388361 
10.8379745 
10.8371 147 
10.8362566 
10.8354002 

41 

40 

39 

38 

37 

36 

9,1654544 

9.1663074- 

9:1671 586 

9.1686081 

9.1688559 

9.1697021 

9.9952972 

9.9952785 

9.9952597: 

9.9952409 

9.9952221 

9-9952043 

9.1701572 

9.1710289 

9.1718989 

9.1727672 

9.1736338 

9.1744988 

1  O.8298428 
to. 828971 1 
10.8281011 
10.8272328 

1 0.8163662 
10.8255012 

1 0.0047028 
10.004721  5 

1 0.0047403 
10.0047591 
I0.0047779 

1  0.0047967 

10.8345456 
10.8336926 
10.8  *28414 
10.8319919 
10831 1441 
10.8302979 

35 

34 

33 

31 

3i 

30 

3° 

- - —  I 

10.00481  56 
10.0048346 
10.0048536 
I0.0048726 
10.0048916 
I0.0049107 

I0.8294534 

10.8286107 

10.8277695 

10.8269301 

1 0.8260923 
10.8252561 

29 

28 

*7 

26 

*5 

24 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 
5° 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

9.1705465 

9-i  713893 

9.1722305 
9-1 730699 
9.1739077 
9-1747439 

9-i  7557^4 
9.17641 12 
9.1772425 
9.1780721 
9.1789001 
9.1797265 

9.9951844 

9.9951654 

9.9951464 

9.9951274 

9.9951084 

9.9950893 

9.1753622 

9.1762239 

9.1770840 

9.i779425 

9.1787993 

9.1796546 

10.8246378 

10.8237761 

10.8229160 

10.8220575 

10.8212007 

10.8203454 

9.9950702 

9.9950510 

9.9950318 

9.9950126 

9-9949933 

9.9949740 

9.1805082 
9.1813602 
9.1822106 
9.1830595 
9.1 839068 
9- 1847525 

10.8194918 

10.818^398 

10.8177894 

10.8169405 

10.8160932 

10.81 52475 

10.0049298 

I  0.0049490 

I  0.0049681 
I0.0049874 
10.0050067 
10.0050260 

10.8244216 
10.823  5888 
10.8227575 
10.8219279 
10.8210999 
10.8202735 

23 

22 

21 

2o 

19 

18 

9.1805512 

9.1813744 

9.1821960 

9.1830160 

9.1838344 

9.1846512 

9.1854665 

9.1862802 

9.1870923 

9.1879029 

9.1887120 

9.1895195 

9.9949546 
9.9949352 
9.9949158 
9.9948964 
9.9948769 
9.99485  73 
9.9948377 
9.9948181 
9.9947985 
9.9947788 

9.9947591 

9  9947393 

9.185  5966 
9.1864392 
9.1872802 
9.1881 196 
9.1889575 
9.1897939 

10.8144034 
10.8135608 
10.8127198 
10.8 1 1 8804 
1-0.81 10425 
ic. 8102061 

10.0050454 
10.0050648 
10.0050842 
;  10.0051036 

1 0.005 123 1 
10.0051427 

10.8194888 
10.8186256 
10.8 178040 
'  10.8169840 
10.8161656 
10.81  53488 

17 

16 

15 

H 

13 

12 

9.1906287 

9.1914621 

9.1922939 

9.1931*41 

9.I939529 

9.1947802 

10.8093713 

1*0.8085379 

10.8077061 

1 0.8068759 
10.806047 1 
10.8052198 

10.0051623 
10.0051819 
10.005201 5 
10.00522 1 2 
10.00^2409 
10.0052607 

10.8145335 

1  10.8137199 
10.8129077 
fo. 8120971 
10.8 112880 
10.8104805 

I  1 

IO 

9 

8 

!  7 
6 

9.1903254 

9.1911299 

9.1919328 
9.1 9)17342 
9.I935341 

0.1943324 

9-9947!95 

9.9946997 

9.9946798 

9.9946599 

9.9946399 

9.9946199 

9.1956059 

9.1964302 

9.197253° 

9.1980743 
9)1988941 
9.-19971  25 

10.8043941 

1 0.805  5698 

1 0.8027470 
10.8019257 
10.801 1059 
10.8002875 

1 0.005 1805 
10.0053003 
10.0053202 
10.0053401 
10.0053601 

1 0.0053801 

r  0.8096746 

1 0.8088701 
10.8080672 
10,8072658 
10.8064659 
1 0. 80s  6676 

5 

4 

3 

2 

1 

0 

X.  Cosine. 

L.  $/»<?• 

L*  Co-Tang- 

81  Di 

L.  Tangent. 

G  R  H  E  S. 

L.  Co-Secant. 

L.  Secant. 

•  M 

2  O 


A 


M 

,  N. 

N.  Co-Sine. 

o 

1  >64345 

9876883 

I 

1567218 

9876428 

2 

1 570091 

9875972 

3 

1 572963 

9875515  ' 

4 

1575836 

9875057 

5 

1 578708 

9874598 

6 

1 581581 

9874138 

7 

1584453 

9873677 

8 

1587325 

9873216 

9 

1 590i97 

9872754 

10 

1593069 

9872291 

1 1 

159594° 

9871827 

I  2 

1 598812 

9871362 

13 

1601683 

9870897 

14 

1603555 

9870431 

M 

1607426 

9869964 

1 6 

1 610297 

9869496 

17 

1613167 

9869027 

18 

1616038 

9868557 

*9 

1618909 

9868086 

2o 

1621779 

986761 5 

21 

1614650 

9867143 

22 

1627520 

9866670 

23 

1630390 

9866196 

24 

1 633260 

9865721 

25 

1636129 

9865246 

26 

1638909 

9864770  I 

27 

1641868 

9864293  ! 

28 

1644738 

9863815 

29 

1647607 

9863336 

30 

1650476 

9862856 

v3i 

1653345 

9862375  ; 

3& 

1656214 

9861894 

33 

1659082 

9861412 

34 

1661951 

9860929 

35 

1664819 

9860445 

36 

1667687 

9859960 

37 

1670555 

9859474 

38 

1673423 

9858988 

3*9 

1676291 

9858501 

40 

1679159 

9858013 

4* 

1 682026 

9857524 

42 

1684894 

9857034 

43 

1687761 

9856544 

44 

1690628 

9856053 

45 

1 693495 

9855561 

46 

1 696362 

9855068 

47 

1699228 

9854574 

48 

1 702095 

9854079 

49 

1704961 

9853583 

5° 

1 707828 

9853087 

5i 

1710694 

9852590 

52 

1713560 

9852092 

53 

1716425 

9851593 

54 

1719291 

9851093 

55 

1722156 

9850592 

55 

1725022 

9850091 

57 

1727887 

9849589 

58 

1730752 

9849086 

59 

1733617 

9848582 

6  0 

1736482 

9848077 

N.  Co-Si  nc. 

iV.  Sin^T 

Table  of  Natural 
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and 


N.  Tangent 
1583844 

/V.  Co-Tang. 

63137515 

■ 

■  i  i 

i  i 

;  r ,  J 

i 

f  j 

JV.  Secant. 

1 0 1 246  5 1 

V.  Co-Secani 

63924532 

\f 

60 

59 

58 

57 
i  56 

55 
.  .54 

53 

1  5* 

51 

5° 

49 

48 

I  586826 

1 589308 
1592791 

1 595774 
1598757 
1601740 

63018866 
6290065 1 
627,82868 
62665514 
62548588 
62432086 

10125118 
10125586 
j  10126055 
10126525 
101 26996 
10127467 

10127939 

10128412 

10128886 

10129361 

10129837 

10130314 

638073^ 

63690595 

63574276 

63458386 

63342923 

(63427884 

63113269 
I  62999073 
628851295 
62771938 
62058984 
62546446 

1604724 

1607708 

1610692 

1613677 

1616662 

1619647 

62316007 
62200347 
62085106 
61 970279 
61855867 
61741865 

1622632 

1625617 

1628603 

1631589 

1634576 

1637563 

61628272 
61515085 
61402303 
6i 289923 

61 177943 
61066360 

10130792 
10131271 
10131751 
j  1013223 I 
10132712 

10133194 

62434316 
61322594 
I  62211275 

j  62100359 
61989843 
61879725 

46  I 
45 

44 
43 
42  j 

1640550 
i  1643537 
1646525 
1649513 
!  165250! 
1655489 

60955174 

6084438 1 
60733979 

60623967 

60514343 
60405 103 

10133677 

10134161 

10134646 

10135132 

10135619 

10136107 

61770003 
61660674 
61551736 
61443189 
61335028 
[  61227252 

41 

40  j 

39 

38 

37 

36  I 

1658478 

1661467 

I664456 

I667446 

1670436 

1673426 

60296247 

60187772 

60079676 

59971957 

59864614 

59757644 

59651045 

595448i5 

59438952 

59333455 

59228322 

59123550 

10136595 

10137084 

IOI37574 
10138065 
10138557 
10139050  j 

61119861 

61012850 

60906219 

60799964 

60694085 

60588580 

35 

H 

33 

3*  I 
3.1 

30 

1676416 

1679407 

1682398 

I685389 

1688381 

1691373 

1 0 i 3  9  5  44 
10140039 

IOI4°535 
10141032  I 
10141530  j 
10142029  j 

60483445 

60378680 

60274282 

60170250 

60066581 

59963274 

~*9| 

28 

*7  | 
26  I 

*5 

24 

1694365 

59019138 

10142529 

59860326 

23 

1697358 

58915084 

10143029 

59757737 

22  I 

1700351 

5881 1386 

10143530 

59655504 

21  I 

I703344 

58708042 

1 01 44032 

59553625 

20  =| 

I706337 

58605051 

- 

10144535 

59452098 

19  I 

1709331 

58502410 

10145039 

5935°9** 

18  I 

1712325 

584001 17 

1 0 1 45  5  44 

59250095 

17  I 

I7I5310 

58298172 

10146050 

59149614 

16  I 

I7183I4 

58196572 

10146557 

59049479 

15 

I72I309 

58095315 

10147064 

58949688 

*4 

I724304 

5799440® 

10147572 

58850238’! 

13 

1727300 

57893825 

10148081 

58751128 

12  1 

1730296 

57793588 

10148591 

58652356 

n  f 

1733292 

57693688 

10149102 

58553920 

10  1 

I736288 

57594r22 

10149614 

58455820 

9 

1739X85 

57494889 

101 50127 

58358053 

8 

1742282 

57395988 

1 01 50641 

58260617 

7 

1745279 

57297416 

101511 56 

58163510 

6 

1748277 

57109173 

Iol 51672 

58066732 

5 

1751275 

57101256 

10152189 

57970280 

4 

*754*73 

57003663 

IOI 52707 

57874*53 

3  I 

,1757272 

56906394 

10153226 

57778350 

2  I 

1760271 

56809446 

10153746 

57682867 

I  1 

1763270 

56712818 

10154267 

57587705 

0  I 

V.  Co-Tang.l 

N.  Tangent. 

V.  Co-Secant. 

N.  Secant. 

M 

«o DEGREES. 

Artificial  Sines?  Tangents  and  Secants.  2\ 


9  D  E  G  REE  S. 


M 

L.  Sine. 

L.  Co~Sine. 

JL.  Tangent. 

L.  Co-Tang. 

2,.  Secant. 

JL.  Co  Secant,  [ 

0 

9  I9433H 

99946199 

9,1997125 

Io  800287  5 

1 0.6053801 

ro. 8056676  1 

60 

1 

9.195 1 293 

9.9945999 

9.2005294 

10.7994706 

10.0054061 

10.8048707 

59 

2 

9-1959*47 

9.9945798 

9.2013449 

10.798655  1 

10.0054202 

10.8040753 

58 

3 

9.1967186 

9.9945  597 

9.2021  588 

10.797841 1 

10.0054403 

10.8032814 

37 

4 

9.1975110 

9.9945396 

9.2029714 

10.7970286 

10.0054604 

10.8024890 

36 

5 

9.1983019 

9.9945194 

9.2037825 

10.7962175 

10.0054806 

10.8016981 

55 

6 

9.1990913 

9.9944992 

9.2045922 

10.7954078 

1 0.005  5008 

10.8009087 

54 

7 

9-i998793 

9.9944789 

9.2054004 

10.7945996 

10.005  521 1 

10.8001 207 

53 

8 

9.2006658 

9.9944587 

9.2062072 

10.7937928 

10.00554I3 

io.799334* 

5* 

9 

9.2014509 

99944383 

9.207  0126 

10.7929874 

10.0055617 

10.7985491 

5i 

*  Io 

9.2022345 

9.9944180 

9.2078165 

10.7921835 

10,005  5820 

1  °*7977^5  5 

50 

1 1 

9.2030167 

9-994397  5 

9.2086191 

10.7913809 

10.0056025 

10.7969833 

49 

1  2 

9.2037974 

9.994377* 

9.2094203 

10.7905797 

10  0056229 

10.7962026 

48 

13 

9.2045766 

9  9943566 

9.21 02200 

10.7897800 

10.0056434 

10.7954234 

47 

14 

9.2053545 

9.9943361 

9  21 10184 

10.7889816 

10.0056639 

10.7946455 

46 

■  5 

9.2061 3°9 

9.9943156 

9.21 181  53 

10.7881847 

1 0.0056844 

10.7938691 

45 

16 

9.2069059  | 

9.994295o 

9.2.1  26109 

10.7873891 

1 0.00570  50 

i°*793°94I 

44 

17 

9,2076795  [ 

9-994*743 

9. *134051 

10.7865949 

10.0057227 

10.7923205 

43 

18 

9.2084516  1 

9.9942537 

9.2141980 

10.7858020 

10.0057463 

10.791 5484 

4*. 

*9 

9.2092224 

9.9942330 

9.2149894 

10.7850106 

10.0057670 

10.790777  6 

41 

20 

9.2099917 

9.9942122 

9.2157795 

10.7842205 

10.0057878 

10  7900083 

40 

i  11 

9.2107597 

9-99419*4 

9.2165683 

10.7834317 

10.0058086 

10.7892403 

39 

|  22 

9.2115263 

9.9941706 

9.*i73556 

10.7826444 

10.0058294 

10.7884737 

38 

’  *3 

9.2122914 

9.9941498 

9.2181417 

10.7818583 

10.0058502 

10.7877086 

37 

9-2i3°55* 

9.9941  289 

9.2189264 

10.7810736 

10.0058711 

10.7869448 

36 

*5 

9.2138176 

9.9941079 

9.2197097 

1 0.7802903 

10.0058921 

10.7861824 

35 

26 

9.2145787 

9.9940870 

9.2204917 

10.7795083 

10.0059130 

10.7854113 

34 

17 

9.2153384 

9.9940659 

9.2212724 

10.778727  6 

10.0059341 

10  7846616 

33 

28 

9.2160967 

9.9940449 

9.2220518 

10.7779482 

!  10.0059551 

10.7839033 

3* 

29 

9.2168536 

9.9940238 

9.2228298 

10.7771702 

10.0059762 

10.783 1464 

3i 

30 

9.2176092 

9.9940027 

9.2236065 

10.7763935 

10.0059973 

10,7823908 

30 

3i 

9.2183635 

9.9939815 

9.2243819 

10.7756181 

10.0060185 

10.7816365 

29 

32 

9.2191164 

9.9939603 

9.225  1561 

10.7748439 

10.0060397 

10.7808836 

28 

33 

9.2198680 

9-9939391 

9.2259289 
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5I942I25 

i  54 

7 

1928074 

9812366 

1964943 

50892061 

10191221 

51865228 

53 

8 

1930928 

9811805 

"  0 1 

1967964 

50813928 

10191804 

5 1788563 

52 

9 

1933782 

9811243 

1970986 

50736025 

10192388 

51712128 

5i 

io 

1936636 

9810680 

1974008 

50658352- 

10192973 

51635924 

5° 

II 

*93949° 

98101 16 

1977030 

50580907 

1 0193559 

5 ‘55994s 

49 

12 

1942344 

9809551 

1980053 

50503690 

10194146 

51484199 

48 

13 

1945197 

9808986 

1 983076 

50426700 

10 194734 

51408677 

47 

14 

1948050 

9808420 

1 986100 

5°349935 

I  10195323 

51333381 

46 

15 

1950903 

9807853 

1989124 

5o273395 

ioi 95912 

51258309 

45 

1 6 

1953756 

9807285 

1992148 

50197078 

10196502 

51183461 

44 

!  17 

1956609 

9806716 

1995172 

50120984 

,  10197093 

51108835 

43 

18 

1959461 

9806 146 

1998197 

500451 1 1 

10197685 

5 1 03443 1 

42- 

*9 

1962314 

9805576 

2001222 

49969459 

10198278 

50960248 

41 

2o 

1965166 

9805005 

2004248 

49894027 

10198872 

50886284 

40 

21 

1968018 

9804433 

1007274 

49818813 

10199467 

50812539 

39 

22 

1970870 

9803860 

2010300 

49743817 

10200063 

50739012 

38 

23 

1973722 

9S03286 

2013327 

49669037 

10200660 

50665701 

37 

24 

1976573 

9802711 

2016354 

49594474 

10201258 

50592606 

36 

25 

1979425 

9802136 

2019381 

49520125 

10201857 

50519726 

35 

2  6 

1982276 

9801560 

2022409 

49445590 

1 0202457 

50447060 

34 

27 

1985127 

9800983 

2025437 

49372068 

10203058 

50374607 

33 

28 

1987978 

9800405 

2028465 

49298358 

10203660 

50302367 

32 

29 

1990829 

9799826 

2031494 

49224859 

10204263 

50230337 

31 

30 

1993679 

9799247 

2034523 

49151570 

10204867 

50158517 

30 

3‘ 

1996530 

9798667 

2037552 

49078491 

1  j 

10205471 

50086907 

29 

32 

1999380 

9798086 

2040582 

49005620 

10206076 

50015505 

28 

$3 

2002230 

9797504 

2043612 

48932956 

10206682 

4994431 1 

27 

34 

2005080 

9/96921 

2046643 

48860499 

'  ,  j 

10207289 

49873323 

16 

35 

2007930 

9796337 

2049674 

48788248 

10207897 

4980254T 

25 

36 

2010779 

9795752 

2052705 

48716201 

•  j 

10208506 

49731964 

24 

37 

2013629 

9795167 

v  .  .  ' 

2055737 

48644359 

— I — i 

10209116 

49661591 

23 

38 

2016478 

9794581 

2058769 

48572719 

10209727 

49591421 

22 

39 

2019327 

9793994 

1 

2061801 

48501282 

1 0210339 

4952.1453 

21 

40 

2022176 

9793406 

.  -  _  c  ..  ! 

2064834 

48430045 

I 0210952 

49451637 

20 

4» 

2025024 

9792817 

2067867 

48359010 

IQ2II 566 

49382120 

*9 

42 

2027873 

9792228 

2070900 

48288174 

1021 2l8l 

49312754 

18 

43 

2030721 

9791638 

2073934 

48217536 

1021 2797 

49243586 

-17 

44 

2033569 

9791047 

2076968 

48147096 

I0H3414 

49174616 

‘6  , 

45 

2036417 

9790455 

2080003 

48076854 

^10214032 

49105844 

15 

46 

2039265 

9789862 

/- 

2083038 

48006808 

10214650 

49037267 

*4 

47 

20421 13 

9789268 

2086073 

47936957 

IOH5269 

48968886 

13 

48 

2044961 

9788674 

2089109 

, 47867300 

ion  5889 

48900700 

12 

,  49 

2047808 

9788079 

2092145 

47797837 

10116510 

48832707 

1 1 

1  5° 

205065  5 

9787483 

2095181 

47728567 

10217132 

48764907 

10 

i  5* 

2053502 

9786886 

2098218 

47659490 

10217755 

48697299 

9 

i  52 

2056349 

9786288 

2101255 

47590603 

10218379 

48629883 

8 

53 

2059195 

9785689 

2104293 

47521907 

10219004 

48562657 

7 

54 

2062042 

9785090 

2107331 

47453401 

10219630 

48495621 

6 

55 

2064888 

9784490 

21 10369 

47385083 

10220257 

48428774 

5 

56 

2067734 

9783889 

2113407 

47316954 

J  1 

. 10220885 

48362114 

4 

57 

2070580 

9783287 

21 16446 

47249012 

10221514 

48295643 

3 

58 

2073426 

9782684 

2119485 

47181256 

10222144 

48229357 

2 

59 

207627 1 

9782080 

2122525 

4711 3686 

10222775 

48163258 

1 

60 

207^1 17 

9781476 

2125565 

47046301  1 

10213407 

43097343 

0 

'  1 

N.  Co-Sine. 

N.  67/zr. 

V.  Co-Tang. 

N.  Tangent. 

1 

iV.  Co- Secant., 

N.  Secant. 

M 

80  D  F. 

G  R  E  E  S. 

/ 


Artificial  Sines,  Tangents  and  Secants. 


M 


L.  Sine, 
9.1805988 
9.2812483 
9.281  8967 
9.2825441 
9.2831905 
9.2838359 
9.2844803 

9*2851237 
9.2857661 
9.2864076 
9.2870480 
9.2876875 
9.2883260 


L,  Ci •Sine. 


9.99194 66 


9.9919220 
9.991  S974 
9.9918727 

9.9918480 
9  9918233 
9-9917986 


9.2889636 
9.2896001 
9.2902357 
9.2908704 
9.291  5040 
9.2921367 

9.2927685 

9.2933993 

9.2940291 

9.2946580 

9.2952859 

92959129 


9-99*7737 

9.9917489 

9.9917240 

9.9916991 

9-99I6741 

9.9916492 


9.9916241 

9-9*91599° 

9.9915739 

9.9915488 

9.99152-36 

9.99*4984 


9-99I473I 

9.99*4478 

9.99*42X5 

9-99*397* 

9.9913717 

9.99*3462 


9  2965390 
9.297* *641 
9.2977883 
9.2984116 
9.2990339 

9.2996553 

9.3°°2758 

9.3008953 

9.3015140 

9.3021317 

9.3017485 

9.3033644 


9.3039794 

9-3°45934 

9.3051066 

9.3058189 

9.3064303 

9*3070407 


9.99*3207 
9.9912952 
9.991 2696 
9.991 2440 
9.991 2184 
9-99**927 


9.991 1670 
9.99*14*2 
9-991**54 
9.9910986 

9.99*0637 

9.9910378 


9.99101 19 
9.9909859 
99909598 
9.9909338 
9.9909077 
99908815 


9.3076503 
9.3082590 
9.3088668 
9.3094737 
9.3100798 
9.3106849 

9.31 12892 
9.31 18926 
9.3124951 
9.3130968 

9.3136976 

9-3142975 

9.3148965 

9.3154947 

9.3160911- 

9.3166885 

9.3172841 

9.3*78789 

L.  Co-Sine,  f 


9.9908553 

9.9908291 

9.9908029 

9.9907766 

9.9907502 

9.9907239 


9.9906974 
9.9906710 
9.9906445 
9.99061 80 
99905914 
9.9905648 

9.99°5382 
9.9905**5 
9  9904848 
9.9904580 

9-99°43  *  2 
9.9904044. 


Hjn 

L.  Tangent, 
9.28865  23 


gjTej  s. 

Co-Tang. 

*°- 7*  *3477 


9-2893263 

9.2899993 
9.29067,13 
9.291,3424 
9.2920-1 26 
9.2926817 

9.2933500 
9  2940172 
9.2946836 
9.2953489 
9.2960134 
9.2966769 

9-2973395 
9.298001 1 

9.2986618 
9.2993216 
9  2999804 
9.3006383 

9-3012954 

9.3019514 


10.7106737 
1 0.7 1 00007 

10.7093287 
10.7086576 
*0.7079874 
10.7073183 
Io. 7066500 
10.7059828 
10.7053164 
10.70465 1 1 
10.7039866 
10.703323 1 

1 0.7026605 
10.7019989 
*0.7013382 
1 0.7006784 
10.7000196 
10.6993617 


10.6987046 
10.6980486 
9.3026066  I  *0.6973934 
93032609  I  10.6967391 

9.3039*45 
9-3045667 


1 0.69608  57 
*0.6954333 


9.3052183 

9.3058689 

93065 1 87 

9.307*674 

9.3078155 

9.3084626 

9.3091088 

9  309754* 

9.3103985 

9.3*  10421 
9.3  116848 
9.3123266 

9.3*29675 

9.3*36076 

9.3142468 

9.314885* 

9.3155226 

9-3  *61592 


10.6947817 
10.694131 1 
.10.6934813 
10.6928325 
10.6921845 
*0.6915374 


10.6908912 
10.6902459 
l  ©.68960 1  5 
10.6889579 
10.68831  52 
10.6876734 

10.6870325 

10.6863914 

10.0857532 

10.685  1 149 
10.6844774 
1 0.6838408 


L.  Sine. 


9.3*67950 
9.3174299 
9.3 1 8064.0 
9.3186972 
9.3*93295 
9-3*996*1 
9.3205918 
9.3212216 
9.3218506 
9.3224788 
9.323  1061 

9-3237327 

9-3243584 
9  3249832 
9-3256073 

9^262305 

9.3268529 

9.3274745^ 

L.  Co-Tan 

78  D  E 


10.683205-0 
10.6825701 
*0.6819360 
10.6813028 

1 0.680670  5 
10.6800389 

10.6794082 
10.6787784 
10.6781494 
IO  6775212 
10.6768939 
10.6762673 

10.6756416 
1 0.6750 1 68 
10.6743927 

10.6737695 

10.6731471 

*0.6725255 


L.  Secant. 


u 

1  O  0080534 

1  0.0080780 
1 0.008  *  o'i6 
i  0.0081273 

*  0.008 1  5  2-0 

*  0.008 1 767 
10.0082014 

10.0082263 
1 0.008251 1 
1 0.0082760 
1 0.0083009 
10.0083259 

*  0.0083  508 
10.0083759 
10.0084010 
10.0084161 
10.00845  12 
10.0084764 
10.0085016 
10.0085269 
10.0085  522 
10.0085775 
10.0086029 
10  0086283 

*  0.0086538 


C.  C  o-Sectint 
io  71  94012 


60 


10.0086793 
1 0.0087048 
10.0087304 
10.0087560 
10.0087816 
10.0088073 
10.0088330 
lo. 0088588 
10.0088^46 
10.0089104 
10.0089363 
10.0089622 
10.0089881 

10.0090141 
I  o  0090401 

1 0.0090662 
I  0.0090923 
I0.009  t  1  85 


1 0.0091447 

10.0091709 
10.0091971 
1 0.0092234 
10,0092498 
Io. 0092761 
*0.0093026 
I0.0093290 
1 0.0093  555 
*  0.0093820 
1 0.0094086 
*0.00943  52 
10.0094618 
io  0094885 
10.00951  52 
*°  0095420 

I0.0095688 
to  0095956 


10.7187517 

*°-.7*§l?3;3 
10.7174559 
10.7168095 
1 0.7161641 

*0.7*55*97 

10.7148763 

*0.7142339 

*°>7*  3  5924 
10471  29520 
10.7123  125 
*0.7**6840 

*0.7*  10364 
*0.7103999 
*0.7097643 
10.7091 296 
10.7084960 
*0.7078633 

10.707231  5 

1 0.7066007 
*0.7059709 

IO'7°5  342o 
*0.7047141 

*  0.7040871 

10.7034610 

*0.7018359 

*  0.70221 17 
10.7015884 
1 0.700966 1 
10.7003447 

*0.6997242 

10.6991047 

10.6984860 

*  0.6978683 

10.69725 1  5 


I  L  Co  Secarn. 


29 
28 
27 
2  6 
25 

10^69663561  14  I 
10.6960206  I  23 
1 0.6954066 

*0.6947934 

10.6941 8 1 1 

10.6935697 
jo.6929593 

10.6923497 
10  6917410 
*0.691 1332 
*0.6905263 
10.6899202 
*0.6893 1 5  r 
*0.6887108 

1 0.688  i  074 
*0.6875049 
1 0.686903  2 
10.6863024 
I  o.  6857025 

*0.6851035 
10.6845053 
1 0.6839079 
10  68331  15 
*0.68271  59 
*o.682r2i  1 


E  E 


6 


2  6 


|T 

4  iv  ■ 

I'M 

N.  S/>/e. 

1  0 

20791 17 

l  1 

2081962 

1  ^ 

2084807 

■2087652 

1  4' 

2090497 

li  5 

2093341 

r 6 

20961 86 

l  t  7 

2099030 

L  8 

sVi  01874 

1  9' 

I21 047*1 8 

1  10' 

.1107561 

in; 

I21 1 0405 

li  1  2 

in  13248 

Table  of  TiatUral 
DEGREES; 


and 
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|N.  Q>-Sine- I  IN.  TatigwH  Co-Tang. 


9781476 

9780871 
9780265 
-97)9658 
[9779050 
9778441 
.9777832 

9777122 
977661 1 

9775999 

977^6 

9774773 

9774 1 59-1 

97.73544 
9772928 

977*3*1 
977i693 
9771075 

9770456 

9769836 
9769215 

9768593 
976797° 

9767347 

9766723 

9766098 

9765472- 
9764845 
9764217 
9763589 

9762960 
9762330 
9761699 
9761067 
9760435 
9759802 
97  59 1 68 


|  9758533 
'  9757897 
9757260 
9756623 
9755985 
9755346 

^7547°6 

9754065 

97 5 34*3 
9752781 

9:752138 
1  9755494 
9750849 
9750203 

9749556 
9748909 
9748261 
9747612 


2201 300 
2204137 
2206974 
220981  i 
2  2 1 26  48  ■ 

.  ^55485 

2218321 
2221 1 58 

2223994' 

2226830' 

2229666 
22325.01 

2235337 
2238172 
2241007 
2243841 
2246676 

22495f  1 _ 

N.  Co~S{ne.  I  ’N.SVrcf. 


9746962 

9746311 

9745660 

9745008 

9744355 

9742701 


2125565]  4764630i 


i2  i286o6~1  46979100 
2131647  46912083 
21346883  468452.48 
2137730  J  46778595 
2140772  46712124 
2.143814  I  46645832. 


2146857  465797*i 

-2149900  465 [3788 

;  2152944  46448034 

;n  55988  46382457 

2159032  46317056 

2162077  46251832 

2165122  46186783 

2168167  46121908 

21 7121 3'  (  46057207 
2174259  45992.68o 

2177306  45928325 

2180353  45864141 


2183400  45800129 
2186448  45786287 
2189496  45672614 
2192544  456091 1 1 
2.1955*93  45545776 
2198642  I  45481608 

2201692 


:.p 


2204742 
1  2207793 
2210844 
|  2213895 
1216947 

I  2219999 
.222305  I 
2226104 
2229157 
223221 1 
2135265 


|  2238319 

2241374 

2244429 

2247485 

225054I 

2253597 

2256654 

22 5 97 1 i 

2262769 
2265827 
2268885 

2271944 


45419608 

45356773 

45294105 

45231601 
45169261 
45 1 07085 

45043072 

44983221 

44921532 

44860004 

44798636 

44737428 

44676379 

44615489 

44554756 

4449418-1 

44433762 

44373499, 

44818392 

44253439 

44193641 

44133996 

44074504 
440 1 5 1 64 

43955976 
43896940 
43  838054 
43779317 


2175003 
2278063 

2281 123 

2284183  . 

2287244  4372073 1 

2290305  1  43661293 


2293367  1  43604063 
2296429  I  43545861 
2299492  1  4.3487866 
23°£555  I  4343OOI8 
I  2305618  4337*316 

2308682  4  3314759. 


.V..CVT4W  N.  T cm  vent- 
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N.  Secant.  J 

V.  Co-Secant. 

10223407 

48097343 

60 

10224040 

48031613 

59 

10224673 

47966066  : 

58 

10225307 

47900702 

57 

i  10225942 

4783552a 

56 

10226578 

47770519 

55 

102272 1  5' 

47705699 

.54 

i  10227853 

47641058 

53 

10228492 

47576596 

52 

10229132 

47512312 

5Ti 

10229773 

47438206 

5° 

10230415 

47384277 

49 

10231058 

47 3 *° 5 *3 

48 

1023170$,  : 

47256945 

47"; 

1 023 1347 

47193542 

48 

10232993 

47130313' 

45 

10233640 

47067256 

44 

10234.288 

47004372 

43 

10234937 

46 )4i66o 

41- 

i°235587 

46879419 

4i 

10236238 

46816748 

40 

10236890 

46754548 

39 

10237543 

466925 16 

38 

10238196 

46630652 

37 

10238850 

46568956 

3* 

10239505 

46507427 

35 

10240161 

46446064 

34 

10240818 

46384867 

33 

10241476 

46323835 

3* 

10242135 

46262967 

31 

10241795 

46202263 

ie 

10243456 

46141722 

29 

102441 18 

46081343 

28 

10244781 

46021 126  : 

*?  ‘ 

10245445 

4596107c 

l6 

1024611b 

45901 174 

*5  . 

io246776; 

45841439 

124 

10247443 

4578186$, 

10248-1 1 1 

45722444 

'2'2  • 

: 

10248780 

45663183 

•21  1 

10249449 

45604680 

vib 

102501 19 

45545134 

;r-9j 

102  5079’° 

45486344* 

1 8  - 

1025 1462 

45427709 

17 ! 

10252135 

45369229 

16  j 

10252809 

4531 ©903 

15 

10253484 

45252730 

14 

10254160 

45194711 

13 

io254837 

45136844 

i 2 

10255515 

45079129 

n  ■ 

10256194 

45021565 

10 

10256874 

44  9^4 1  5’2 

9 

10257555 

44906889 

•  8 

10258237 

44849775 

7 

10258920^ 

4479181° 

6 

10259604 

44735993 

‘  5j 

10260289 

44679324 

4. 

1026097  5 

44622802 

3| 

1 026 1662 

44566428 

0  a! 

1026235° 

44510198 

1  V1! 

10263039 

44454115 

^  ° 

N.  Co-Sccan 

f]  N.  Secant. 

M_ 

Artificial  Sines,  Tangents,  and  Secants.  £7 


i 

12  D  ii 

GREE  S. 

[  U 

L.  Sine. 

L.  Co-SinS. 

L .  Tangent. 

L.  Co -Tang. 

L.  Secant. 

L.  Co-Secant. 

1  O 

1 

9-3I78739 

9.9904044 

9-3274745 

10.6725255 

10.0095956 

10.681121 1 

60 

c  i 
i  a 

H 

4 

5 

6 

9-3184728 
9.31 90659 
6.3196581 
9-3202495 
9.3208400 
9.3214297 

9.9903775 
9.9903  5  c6. 
•9.9903237 
-9.9902967 
9,9902697 
9.9902426 

9.3280953 

9.3287153 

9.3293345 

9.3299528 

9.3305704 

9.3311872 

10.6719047 
10.6712847 
10.670665  5 
10.6700472 
10.6694296 
10.6688128 

1 0.0096125 
10.0:096494 
10.0096763 
ro. 0:09703  3 
10.0697303 
10.0097574 

1 0.^68 1  5272 
10.6809341 
10.680341 9 

1 0.67975°  5 

10.6791600 

>  10.67^1703 

59 

58 

57 

-56 

5  5  i 

.54 

•7 

8 

lb 

.'iz 

9.3220186 
.  9,3726066: 
9.323 1938 
9.3237802. 
9.3243657 
9-3249  5°  5 

9.9902I5  5 
9.9901883 

9.9901612 

9-99°^339 

-9.9901067 

9.9900794 

9.3^18031 

9.3324*83 

9.3530327 

9.3336463 

9-3H2591 

9.3348711 

10.6681969 

10.6675817 

10.6669673 

10.6663537 

10.6657409 

1 0.6651289 

10.0697845 
10.00981 17 
10.0098388' 
10.0:098661 
10.0098933 

1 0.60992  06 

.  l  j 

.  10.67  7  393  4  1 
i  o,67(68'o6$.  I 
1 0,676 21 98  •; 
10.67  36383  ! 

1.0-675° 4^  j 

53  I 

-52  l 
C51  , 

5°  1 
’49  j 
48  ; 

13 

14 

*  5 
16  ; 

77 

-18 

9-3255344. 

9.3261174 

9.3266997 

9:327281 1 

9.3278617 

9.3284416 

-9.9900521 

9.9900247; 

9.9899973 

9.9899698 

9.9899423 

9.9899148 

9.3354823 
9,3360927 
9.3397024 
9-33731  13 

9.3379194 

9.3385267 

10.6645177 

10.6639073 

10.6632976 

10.6626887 

10.6620806 

10.6614733 

10.6099479 

1 0.00997  53 
10.0160027 
10.0100302 
10.0100577 
10.0100852 

ijo.6744656 
10.67  3^826 

10.673.3003 
ro.672.7i  89 

1  o.67'2i383 

.10.67,15584 

47 ; 
46 

45  ;  ■ 
44  : 
43  1 
42_  • 

20  • 

21 

.22 1 

23  | 

24 

:  25 ; 

26  i 
!  27' 
28  I 
l  292 
30 

!  31 ; 

32 

33 
i  34 

35 

36 

;  37 
!  38 

39 

4° 

41; 

42 

43 

1  44 

.45 

-  46 

47 

48 

49 
5° 
51 

.^52 

53 

-  54 

55 

E5*. 

r  57* 

1 58 

r.  59 

60 

9.32  206; 
9.3295988. 
9-330I77I  ; 
9-3  367  527 } 
9.3313285 

9-33i903  5 

9.98988 

9-98985^7 

9.9898320 

9.9898043 

9.9897766; 

9.9897489 

9-3391333 

9.3397391 

9-34°344I 

9.3409484 

9-34.1 5  5 19 
9.3421546 

10.6608667 
10.6602609 
10.6596559 
10.65905 16 
10.6584481 
10.6578454 

10.0161127 

10.0101403 

10.0101690 

ro.0101957 

10.0102234 

1  o.o' 1 02,5 1 1 

10.6709794 
i-o  6 764012 
19.6698139 
10.6692473 
10.668671 5 
10,6680965 

41  j 

4°  j 

39  : 

38 

37  ! 

3  6  - 

'9-3324777 

9.3330  511 
9.3336237, 

9-334 1 95  5 
9.3347665 

9.3353368 

9.9897211 

9.9896932 

9.9896654 

9.9896374 

9.9896095 

9.9895815 

9.3427566 
9;3433  578 

9.3439583 

9.3445580 

9- 3451570 
9-3457552 

10.6572434 
10.6566422 
,  10.6560417 
10.6554420^ 
10.6548430 
10.6542448 

Io.oi  02789 
io.oi  03068 
10.0.103346 
10.04  03626 

1 0.0-103  90  3 
10.0)104185 

10.6675223 

10.6669489 

10.6667763 

10.6658045 

10.6652335 

10,6646632 

.35  j 

34  : 

33  | 
32 

31  ; 

30 

9.33  59062 

9.3364749 

9.3370428. 

9*3376099 

'9.3381762 

9.3387418 

9-989553  5 
9.9895254 

9-9894973 

9.9894692 

9.9894410 

9.9894128 

9.346.3  55^7 
9.3469494 

9.3475454 

9.3481407 

9.34873  52 
9.3493290 

10.6536473 
ib.6'530506 
10.6524546 
Ip.6518593  ; 

10,6512648 

IO.65067IO 

10.0404465 
10.0104746 
10.0405027 
10.0105308 
Io.oi  05  590 
10.0105872 

10.6640938  ; 
10.6635251 
10.6629572 
16. 6623901 
10.6618274 
I'e. 66 1  2582 

29  ! 

28  ; 
27  j 
26  : 
25  : 

2  4 

9-3  3  93  °6  5 
9.3398706 

9-34°4338 

9.3409963 

9.3415580 
9.3421 190 

9.9893845 
9.9893562 
9.9893279 
9.9892995 
9.989271 1 
9.9892427 

9.3499220 

9.3505143 

9-3511059 

9.3516968 

9.3522869 

9,3528763 

10.6500780 

I0.6494857 

I  c. 648894 1 
IO.6483032 
IO.647713I 
IO.6471237 

10.0106155 

I  0.0106438 
10.0106721 

1 0.0107005 

10.0107289 

10.0107573 

10.6606935 
10.6601293 
1^0,6595662 
10.6590037 
1,0.6584420 
i  o#6  5788 10 

23 : 
2.2  ! 

21 

2.0  , 

19 

18 \ 

9.3426792 
9.3432386 
)  9-3437973 
9-3443  5  52 

9.3449124 

9.3454688 

9.9892142 

9.9891856 

9.9891571 

9.9891285 

9.9890998 

9.9890711 

9.353465o 

9-3  54°53° 
9:3546402 

9;35  52267 
9.3558126 

9.3563977 

I  O.64653  50 
IO.6459470 

10.6453598 

IO.6446733 

IO.6441874 

IO.6436023 

10.0107858 

10,91108144 

I  0.0108429 

10.01 08716 
IO.OI  09002 
10.0109289 

10.6573208 

10.6567614 

10.6562027 

10.6556448 

10.6550876 

10,6545312 

17 1 

1,6 

15 

h 

13 

12 

9.3460245 

9-3465794 

9.3471336 

9.3476870 

9.3482397 

9.3487917 

9.9890424 

9.9890137 

9.9889849 

9.9889560 

9.9889271 

9.9888982 

9.3569821 

9.3575658 

9.3581487 

9.3587310 

9.3593126 

9.3598935 

IO.6430179 

I0.6424342 

IO.6418513 

IO.64I2690 

I  O.6406874 
IO.64CI065 

10.0109576  • 
10.0109863 

1 0,0 110151 
10.01 10440 
io.oi  10729 

I  0.0  I  I  1018 

10.6539755 

1 0.6  534206 
10.6528664 
10,6523130 

10:65  17603; 
10.6512083 

1 1 

10 

9 

tm, 

7 

6  A 

9.3493429 
9*3498T934 
'  9-35°443j 
9-35°9#24 
9-3  5 154°  5 

'  9.3520886 

L.  Go-^ine. 

9.9888693 
9.9888403 
9.9888 1  IS 
9.9887822 
9-9887534 

9.9887239 
L.  5 

9.3604736 

9.3610531 

9-  36163  r  9 

9.3622100 

9.3627874 

9.3633^41 

/J.  Co-Tang. 

■  .71  D  E 

IO;6395264 

I0.6389469 
i  0.638368 1  j 
I0.6377900 

1 0.6372 126 
jo. 6366359 

!L.  Tangent. 

(fk  EES. 

10.01 1 1307 

10.0  1 1 1  597 

Io.oi  I  1887 

10.0162178 

Io.oi  12469 

io.oi  1 27*61 
* - - - - 

L.  Co-Secant. 

io'.65'o656i 
io. 6501066 
10:6495568, 
I  6.649667 8^ 

io".6484595: 

10.64.791.10 

|  L:  Secant . 

5: 

■4  J 
3 

$  2 

1 

0 

MU 

28 
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N.  Cc-Sinc. 

iV.  Tangent. 

N.  Co-Tang. 

N,  Secant. 

N.  Co- Secant 

o 

2  2  49  S 1 1  1 

97437°! 

2308682 

43314759 

10263039 

44454*15 

60 

I 

*251345 

9743046 

231 1746 

43157347 

10263729 

44398*76 

59 

2 

2255179 

974239° 

2314811 

43200079 

10264420 

44342382 

58 

3 

2*58013 

9741734 

2317876 

43H1955 

!  10265112 

44186731 

57 

4 

2  *60846 

9741077 

2320941 

43o85974 

10265805 

44231224 

56 

5 

22636B0 

974°4f9 

2324007 

43029136 

:  10266499 

44175859 

55 

6 

2266513 

973976o 

2327073 

42972440 

10267194 

441 20637 

54 

7 

2269346 

9739100 

2330140 

42915885 

10267890 

44065556 

53 

S 

2272179 

9738439 

2333207 

42859471 

10268587 

440.1061 6 

52 

9 

227501 2 

9737778 

2336274 

42803199 

1 0269284 

43955817 

51  l 

io 

2*77844 

9737116 

2339342 

42747066 

10269982 

43901158 

5°  I 

1 1 

.2280,677 

9756453 

2342410 

42691072 

;  10270681 

43846638 

49 

il 

2283509 

9735789 

2345479 

42635218 

1027/381 

43792257 

48J 

*3 

2286341 

9735124 

2348548 

425795°i 

10272082: 

43738015 

47  I 

14 

2289172 

9754458 

2351617 

42523913 

t 

10272784: 

43683910 

46 

.  *5 

2292004 

9733791 

2354687 

42468482 

10273487 

43629943 

45  J 

l6 

2*94835 

9733H5 

2357758 

424*3177 

10274191 

43576113 

44  ] 

17 

2297666 

973H57 

236082$ 

42358009 

10274896' 

43522419 

43  j 

iB 

2300497 

973 1 788 

2363900 

42302977 

10275602 

43468861 

42  ] 

*9 

2303328 

973 1  1  1 8 

2366972 

4*2248080 

10276309 

434*5438 

41 

2o 

2306159 

9730448 

2370044 

42193318 

‘ 10277017 

43362150 

40  I 

21 

2308989 

97 ‘9777 

2373**6 

42138690 

10277726 

43308996 

39 

22 

2311819 

9729105 

2376189 

42084196 

10278436 

43255977 

38  j 

2-3 

2314649 

9728431 

2379262 

42029835 

tO  i  £ 

10279*47 

43203090 

37 

.  24 

2317479 

9717758 

2382336 

41975606 

;  10279859 

43i5°336 

36  1 

25 

2320309 

9727084 

2385410 

41921 5 10 

10280572 

43°977i5 

35 

26 

23231 38 

9726409 

2388485 

41867546 

10281286 

43045225 

34 

17 

2325967 

9725733 

2391560 

41813713 

10282001 

42992867 

33  I 

28 

2328796 

9725056 

2394635 

4176001 1 

10282717 

42940640 

32  1 

29 

2331625 

9724378 

23977 1 1 

41706440 

10283434 

42888543 

31 

3° 

1 33445 4_ 

9723699 

2400787 

41652998 

102841 52 

42836576 

3° 

3i 

2337282 

9723019 

2403864 

41599685 

10284871 

42784738 

29  I- 

31 

23401 1 0 

9721339 

2406941 

,41 546501 

10285591 

42733029 

28  I 

33 

2342938 

9721658 

2410019 

41493446 

102863  *  2 

42681449 

2  7  I 

34 

2345766 

9720976 

24 1 3097 

4*4405*9 

10287034 

42629996 

26 

35 

2348594 

9720293 

24 *  6  * 76 

41387719 

10287757 

42578671 

15 

36 

2351421 

97 1 9609 

2419255 

4*335046 

10288481 

42517474 

24 

37 

2354148 

9718925 

2422334 

41282499 

10289106 

42476401 

23 

38 

2357075 

97 1 8240 

2425414 

41230079 

■*  f  * 

10289932 

42425457 

22  I 

39 

23599°! 

97*7554 

2428494 

4*177784 

J 0290658 

42374637 

21 

40 

2362729 

9716867 

243*575 

41 1 25614 

ioi9*385 

42323943 

10  I 

4» 

1365555 

9716179 

2434656 

41073569 

102921 13 

42273373 

*9  1 

42 

2368381 

97I549I 

2437737 

41021649 

10292842 

42222928, 

18  | 

43 

2371207 

9714802 

2440819 

40969852 

10293572 

421 72606 

!7 

44 

2374033 

97141 12 

2443901 

40918178 

10294303 

42122408 

16. 1 

45 

2376859 

97*3421 

2446984 

40866627 

10295035 

42072333  ,■ 

15 

46 

2379684 

97*2729 

2450067 

4081 5199 

10295768 

42022380' 

14 

47 

23825 1 0 

9712036 

245315* 

40763892 

10296501 

41971549 

13 

48 

1385335 

97H343 

2456235 

40712707 

*  0297237 

41922840 

12  I 

49 

23881 59 

9710649 

245932° 

40661643 

10197973 

41873251 

11  I 

5° 

2390984 

97°9954 

246  1405 

4061 0700 

10298710 

41 823785 

IO  I 

5i 

2393808 

9709258 

246549* 

40559877 

10199448 

41774438 

9 

52 

2396633 

9708561 

2468577 

40509174 

10300187 

41725210 

8 

53 

1399457 

9707863 

2471663 

40458590 

10300927 

41676102 

7  I 

54 

2402  2S0 

9707165 

2474750 

40408125 

10301668 

416271 14 

6  1 

55 

2405104 

9706466 

2477837 

4°357779 

1 0302410 

41578243 

5 

56 

2407927 

9705766 

2480925 

40307550 

10303153 

41529491 

4 

57 

241075* 

9705065 

2484013 

40257440 

10303897 

41480856 

3 

58 

2413574 

9704363 

2487102 

40207446 

10304642 

41432339 

2 

59 

2416396 

9703660 

2490191 

4°*  57570 

10305388 

41383939 

I 

60 

241,92  *9 

9702957 

2493280 

40 1 07809 

10306135 

d* 335655 

0  1 

N.  Co-S'ttc. 

iV. 

. 

! 

iV.  Cc-Tavg 

N. Tangent. 

1ST.  Co-Secant  j 

jV-  Secant. 
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Artificial  Sines,  Tangents  and  Secants. 
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M 

L.  Sine , 

L .  Co-Sine. 

L.  Tangent. 

Co-Tang. 

L.  Secant. 

L.Cu  Secant. 

1 

o 

9.3520880 

■  9.9887239 

9.^633641 

10.6366359 

1 0.0 1 1  2761 

ro. 6479120 

60 

1 

2 

3 

!  4 

5 

6 

9.3526349 

9.3531810 

9.3537264 

9.3542710 

9.35481  5° 
9.3553582 

9.9886947 

9.9886655 

9.9886363 

9.9886070 

9*9^85776 

9.988548i 

9.3639401 

9  3645 1 5  5 

9  3650901 
9.3656641 
9.3662374 
9.3668100 

10.6  360599 
10.6354845 
10.6349099 
10  6343359 
10.6337626 
10.633  1900 

lo.oi  1  3053 
10,0113345 
10. 01 13637 

1  0.01  I  3930 

1 0.0  I  14224 
10. 0 114518 

1 0.64736  5  1 

I  0.6468  1 90 

1 0.6462.6  36 
10.6457290 
10.6451850 

1 0.64464 1 8 

59 ' 

5*> 
57  ! 

56 1 

5  5 
54| 

7 

8 

!  9' 

lo 

U 

12 

9-35  59H9 
9.3564426 

93569836 

93575240 

9.3580637 

9.3586027 

9.9885188 

9  9S84894 
9.9884599 
9.9884303 
9.9884008 
9.9883712 

9.3673819 

9.3679532 

9.3685238 

9.3690937 

9.3696629 

9.3702315 

10.6326181 
10.6320468 
lb  63 14762 
10.6309063 
10.630337  r 
10.6297685 

10.01 14812 
IO. 01  15106 

I  0.0  I  1  540  I 
10.01  1  5697 
IO  Ol  I  5992 
10. 01 16288 

10.6440993 
106435574 
106430164 
!  10.6424760 

1 0  641 9363 
J0.6413973 

1 0.6408  59 1 
10.64032  r  5 
ro. 6  397846 
10.6392485 
10.6387130 

1 0.638  1783 

j  5  3 
52  | 
51  ; 
50 

49  * 
48 

13 

H 

*5 

1 6 

17 

iS 

9.359i409 

9.3596785 

9.36021 54 
9.3607515 
9.361 2870 
9.3618217 

9.9883415 
9.98831 18 
9.9S82821 
9.9882523 
9.9882225 
9.9881927 

9.370799  + 

9-371 3667 

9.3719333 

9.3724992 

9.37-30645 

9.3736291 

10  6292006 
10.6286333 
10.6280667 
10.6275008 
10.6269355 
10.6263709 

1 0.0  1 16585 
10.01 16882 
lo.oi  17179 
lo.oi  1747  7 
lo.oi  17775 
10. 01 18073 

47 

46. 

45 

44 

43 

42 

19 

20 

21 

22 

*3 

24 

9.3623558 

9.3628892 

9.3634219 

9.3639539 

9.3644852 

9.3650158 

9.9881628 

9.9881329 

9.9881029 

9.9380729 

9.9880429 

9.9880128 

9-374i93° 

9.37475^3 

9.375319° 

9-3758810 

9.3764423 

9.3770030 

10.6258070 

10.6252437 

10.0246810 

1 0.6241 1 90 
10.623  5577 
10.6229970 

10. of  18372 
10. 01 18671 
10. 01 18971 
10.01  19271 
10.01 1 9  5  7 1 
lo.oi  1  9872 

10.6376442 
10  637 1 108 
10.6365781 
10.6360461 
10.635  5 148 
IO-^349S42 

41 

40  ; 

3-b  ; 

37 

36 

25 

26 

27 

28 

29 

30 

9.3655458 

9.3660750 

9.3666036 

9.3671315 

9.3676587 

93681853 

9.9879826 

9.9879525 

9.9879223 

9.9878921 

9-9878618 

9.9878315 

9.377563‘ 

9.3781225 

9.3786813 

9.3792394 

9.3797969 

9.3803537 

10.6224369 
10.6218775 
10.6213187 
lo  6207606 
- 10.620203 1 
10.6 196463 

10.0120173 

1 0.0 1 2047  5 
10.0120777 
10  0 121079 
10.012  1382 
10.012168  5 

ic. 6341 542 
10.6339250 
10.6333964 
10.6328685 
10.6323413 
ro. 63 18 147 

35 

34 

33 

32 

31 

30 

31 

32 

33 

34 

35 

36 

9  36871 1 1 
9.3692363 
9.3697608 
9.3702847 
9.3708079 

9.3713304 

9.9878012 

9.9877708 

9-9877404 

9.9877099 

9.9876794 

9.9876488 

9.3809100 

9.3814655 

9.3820205 

9.3825748 

9.3831285 

9.3836816 

1 0.6 190900 
10.6185345 
10.6179795 
10.6174252 
10.616871  5 
10.6163184 

10.0121988 
IO. 01  22292 
IO.0  I  22596 
IO  0122901 
(0.0123206 
10.01235  12 

10.6312889 

10.6307637 

1 0.6  302392 
10.6297153 
10.629 1 92 1 
10.6286696 

29 

28 

27 

26 

25 

24 

37 

38 

39 

40 

41 

42 

9.3718523 

9.3723735 

9.3728940 

9-3734I39 
9.3739331 
9.3  7445*7 

9.9876183 

9.9875876 

9.9875570 

9.9875263 

9-987495  5 
9.9874648 

93842340 

9.3847858 

9-385337o 

9.3858876 

9.3864376 

9  3869869 

19.6 1 57660 
10.61 52142 

1 0.6 146630 
10.6141 124 
10.6135624 
10.6130131 

lo.oi  23817 
10.0124124 
10.0124430 
10  01247 i7 
10.01*25045 
10.0125352 

10.628  1477 
10.6176265 

1 0.627 1  060 
10.6265861 
10.6260669 
10.625  5483 

23 

22 

21 

20 

19 

18 

43 

44 

45 

46 

47 

48 

9.3749696 

9.3754863 

93760034 

9-3765I94 

9-3t70347 

9-3775493 

9.9874339 

9.9874031 

9.9873722 

9-98734*3 

9.9873103 

9.9872793 

9-3875356 

9.3880837 

9.3886312 

9.3891781 

9.3897244 

9.3902700 

10.6124644 
10.61 19163 
10.6113688 
10.6108219 
10.6102756 

1 0.6097300 

10.012566 1 
10.0125969 
10x126278 
10.0126587 
10.0126897 
10.0127207 

10.6250304 

10.6245132 

10.6239966 

10.6234806 

10.6229653 

10.6214507 

10.6219367 

1 0.621 4233 

1 0.6  209106 
10.6203985 

1 0.6 198871 

1 0.6 1 93763 

1 0.6 1 88661 

1 0.6185366 

1 0.6178477 
.10.6173395 
10.616831  8 
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16 

15 

*4 

13 

12 

49 
5°  s 

51 

52 

53 

54 

55 

56 

57  . 

58 

59 
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9.3780633 

93745767 

9.3790894 

9.3796015 

9.3801 129 

9  3806237 

9.3811339 

9.3816434 

9.3821523 

9.3826605 

9.383J682 

9.3836752 

9.9872482 

99872171 

9.9871860 

9.9871549 

9.987123  6 

9.9870924 

9.987061 1 
9.9870298 
9.9869984 

9.9869670 

9  9869356 
9.9869041 

9.3908151 

9  3913595 
9.3919034 

9.3924466 
9.3929893 
9j^l?353  1 3 
9.3940727 

9.3946136 

9.3951538 

9*3956935 

9.3962326 

9  3967711 

10.6091849 

10.6086405 

1 0.6080966 
10.6075534 

1 0,6070 107 
10.6064687 

1 0  6059273 
10.6053864 
10.6048462 

1 0.6043065 
10.6037674 
10.6032289 

10.  ox  275 1 8 
10.0127829 
10.01  28140 
10.0128451 
10.0128764 
10.0  I  29076 

10.0129389 

I  0.0  I  29702 
10.0130016 
(  0.0  130330 
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10.0130959  1 
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7 
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4 
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N.CO’fecant 

o 

2.119219 

9702957 

2493280 

40107809 

10306135 

4*335655 

60 

I 

2422041 

9702253 

2496370 

40058165 

1 0306883 

41287487 

59 

2 

2424863 

9701548 

2499460 

40008636 

10307632 

4*239435 

58 

3 

2427685 

9700842 

2502551 

39959223 

10308382 

41 191498 

57 

4 

2430507 

97P01 3  5 

2505642 

39909924 

10309133 

4*143675 

56 

5 

2433319 

9699428 

2508734 

39860739 

10309885 
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55 

6 

24361 50 

9698720 

251 1826 

3981 1669 

10310638 

41048374 

H 

7 

2438971 

96980 1 1 

2514919 

39762712 

1031 1392 

41000893 

53 

8 

2441792 

9697301 

2518012 

39713868 

10312147 

40953526 

52 

9 
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39665137 
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51 

i  o 

2447433 
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2524200 
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10313660 
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50 

1 1 
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2527294 
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10314418 

40812100 

49 

12 

2453074 
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2530389 
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10315177 

40765281 

48 

13 

.2455894 

969374° 

2533484 
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*4 

2458713 

9693025 
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10316697 

40671677 

46 

15 

2461 533 

9692309 

2539676 

39375084 

*03*7459 

40625091 

45 

1 6 

2464352 

9691592 

2542773 
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40578615 

44 

17 
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9690875 

2545870 
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40532249 

43 

18 
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9690157 

2548968 
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40485992 

42 

-  19 

2472809 

9689438 

2552066 

39183937 

10320516 

40439844 

4* 

20 
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9688718 

2555165 

39136410 

10321282 

40393804 

40 

2 1 

2478445 

9687998 

2558264 

390890 1 1 

10322050 

40347872 

39 

22 

2481263 

9687277 

2561363 

390417 10 

10322818 

40302048 

38 

23 

248408 1 

9686555 

2564463 

38994516 

10323588 
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37 

24 
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25 
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2570664 
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35 

26 
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34 

27 
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9683657 

2576868 
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•  ' ' 
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33 

28 
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29 
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30 
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29 

32 
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27 

34 
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26 

35 
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25 

36 
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9677092 

2604805 

38390591 

10333683 

39671621 

24 

37 

2523508 

9676358 

260791 1 

38244861 

10334467 

39627369 

23 

38 

2526323 

9675623 

2611018 

38299233 

10335251 

39583219 

22 

39 

2529137 

9674888 

26141 26 

38253707 

10336037 

3953917* 

21 

40 

2531952 

9674*52 

2617234 

3820S281 

10336823 

39495224 

20 

41 

2534766 

9673415 

2620342 

38162957 

1033761 1 

3945*379 

*9 

42 

2537579 

9672677 

262345 1 

38117733 

10338399 

39407633 

18 

43 

2540393 

9671938 

2626560 

38072609 

10339188 

39363988 

*7 

44 

2543206 

9671199 

2629670 

38027585 

10339979 

39320443 

16 

45 

2546019 

9670459 

2632780 

37982661 

1 0340770 

39276997 

*5 

46 

2548832 

9669718 

263589* 
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10341563 

39233651 

*4 

47 
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37893109 

10342356 

39190403 

*3 

48 
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12 

49 

2557270 
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10343946 
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1 1 

5o 

2  560082 

9666746 

2648339 
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10444743 
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IO 

5i 

2562894 
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10345540 
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9 

51 
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10346338 
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S 

53 

2568517 
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2657680 

37626807 
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7 

54 

2571328 

9663760 

2660794 

3*582763 

10347938 

3889041 1 

6 

55 

2574 1 39 

966301 2 

2663909 

37538815 

10348740 

38847943 

5 

56 

2576950 

9662263 

2667025 

37494963 

10349542 

38805570 

4 

1  57 

257976° 

9661 513 

2670141 

37451207 

10350346 

38763293 

3 

58 

2582570 

96  60762 
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37407546 

10351 1 50 

38721x12 

l 

59 

2585381 
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1 
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\  9-333<575a 

9.9869041 

9.3967711 

10.6032289 

10.0130959 

10.6163248 

60 

I 

’a 

3 

4 

1  5 

6 

|  9*3  ^4 1 8 1 5 
9.3846872 
9.3851924 
9.3856969 
9.3862008 
9.3867040 

9.9868726 

9.9868410 

9.9868094 

9.9867778 

9*9867461 

9.9867144 

9.3973089 

9.3978463 

9.3983830 

9.3989191 

9-3994547 

9.3999896 

10.602691 1 
10.6021 537 
10.6016170 
10.6010809 
10.6005453 

1 0.60001 04 

10.0131274 
10.0131 59° 
10.0131906 
10.0132222 
10.0132539 
10.0132856 

10.61  58185 
10.6153127 
10.6148076 
10.6143031 
10.61  37992 

10.6132960 

59 

58 

57 

56 

55 

54 

7 

8 

9 

10 

1 1 

12 

9.3872067 

9.3877087 

9.3882101 

9.3887109 

9.3892m 

9.3897106 

9.9866827 

9.9896509 

9.9866191 

9 9865872 

9.9865553 

9.9865233 

9.4005240 
9.4010578 
9.401  59 1 0 
9.4021237 
9.4026558 
6.4031873 

10.5994760 

10.5989412 

10.5984090 

10.5978763 

10.5973442 

10.5968127 

10.0133173 

1 0.01  33491 

1 0. 01 33809 
10.0134128 
10.0134417 
10.0134767 
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10.6122913 
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1 0.6107889 
10.6  102894 

53 

5* 

5i 

50 

49 

48 

13 

14 
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1 6 

17 

18 

9.390209  6 
9.3907079 
9.3912057 
9.3917028 
9.3921993 

9.3926952 

9.9864913 

9.9864593 

9.9864273 

9.9863952 

9.9863630 

9.9863308 

9.4037182 

9.4042486 

9.4047784 

9.4053076 

9.4058363 

9.4063644 

10.5962818 

10.5957514 

10.5952216, 

10.5946924 

ic.5941637 

10.5936356 

10.0x35087 

1  0.0x3  54o7 
xo.oi'357  17 

1 0. 01 36048 

1 0.0 1 36370 
10.0x36692 

10.6097904 

I  c. 6092921 
10.6087943 
10.6082972 

I  0.6078007 
10.6073048 

47 

46 

45 

44 

43 

42 

*9 

2o 

|  21; 

22 

I  **-  •  ! 

i  *3 
-24 

9-3931905 

9-3936852 

9.3941794 

9.3946729 

9.3951658 

9-3956581 

9.9862986 

9.9862663 

9.9862340 

9.9862617 

9.986x693 

9.9861369 

9.4068919 

9.4074189 

9.4079453 
9.4084712 
9.4089965 
9.409521 2 

10.5931081 

10.592581 1 

10.5920547 

10.5915288, 

10.5910035 

0.59014788 

10.0137014 

10.0137337 

10.0137660 

1 0.0 137983 
10.0138307 
10.013863  1 

1 0.606800  5 
10.6063  148 

1 0.6058206 
10.6053271 
10.6048342, 

1 0.604341  9 

41 

4° 

39 

38 

37 

36 

;*5i 

26; 

i  ,  27 
28 

5  *9 
30 

9.3961499 

-9.3966410 

9-39713  1  5 
9.3976215 
9.3981109 
9.3985996 

9.9861045 

9.9860720 

9.9860394 

9.9860069 

9.985974* 

9.9859416 

9.4I  OOD  54 

9.4I  05690 

9.4110921 

9.4  u  6146 
9.4121366 
9.412658  ( 

i°. 5899546 
10,58943x0 
10.5889079 
10.5883854 
10.5878634 
10.5873419 

10.0138955 

1 0.0 1  39280 
10.0139606 
10.0139931 
10.01-49258 
lo.o  140584 

1  0.6038501  ‘ 

1  0.6033  590 . 
i  0.6028685 
10.6023785 
10.601  8891 

1 0.6014004 

35 

34 

33 

32 

3i 

3° 

31 

32 

33 

1  'H 

35 
34 , 

9.3990878 

9-3995754 
9.4000625 
9.4005489 
9.4010348 
9.401 5201 

9.9859089 

9.9858762 

9.9858434 

9.9858106 

9.9857777 

9.9857449 

9.4131789 

9.4136993 

9.4142x91 

9.4147383 

9.4x5257° 

7-415775* 

i«.58682i  x , 

10.5863007 

10.5857809 

10.5852617 

10.5847430 

10.5842248 

10.0x4091 1 

10*0141238 
10.0141 566 
10.0141894 
10.0142223 
10.014255 1 

I  0.60091  22 

I  0.6004246 
5999375 
10*59945 11 
10.5989652 
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*9 

28 

*7 

26 

*5 

*4 

37 

• 

39 

4° 
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4* 

43 

44 

45 

46 
:47 
-48 

9.4020048 

9.4024889 

9*4°29734 

9.4034554 

9.4039378 

9.4044196 

9.9857119 

9.9856790 

9.9856460 

9.9856129 

9.9855798 

9.985  5467 

9.4162928 

9.4168099 

9.4173165 

9.4178425 

9.4183580 

9.4188729 

10.5837072 
10.583  1901 
10.5826735 
10.5821575 
10.5816420 
10.581  127 1 

— 

10.0142881  ; 
IO.OI43210 
10.0143540 
10.0x^3871 

I  O.OI44202 
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10.597995* 

10.5975111 

10.597027  6 
10.5965446 
10.5960622 
10.5955804 

*3 

22 

21 

20 

19 

18 

9.4049009 

9.4053816 

9.4058617 

9.4063413 

9.4068203 

9.4072987 

9.9855135 

9.9854803 

9.9854471 

9.9854138 

9.9853805 

9.9853471 

9.4193874 

9.4199013 

9.4204146 

9.4209275 

9.4213398 

9.4219515 

10.5806126 

10.5800987 

10.5795854 

10.5790725 

10.5785602 

10.5780485 

IO.0I44865 
10.0x45x97 
10.0145  5*9 
10.0145862 
10.0146195 
10.0146529 

10.5950991 

10.5946184 

10.5941383 

10.5936587 

10.5931797 

10.5927013 

17 

16 
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12 

49 

n3° 

51 

.5* 

53 

54 

55 

5  56 

-57 

53 

59 

60 

9.4077766 

9.4082539 

9.4087306 

9.4092068 

9.4096824 

9.4101575 

9.9853138 

9.9852803 

9.9852468 

9.9852133 

9.9851798 

9.9851462 

9.4224628 

9.4229735 

3.4234B38 

9*4*3993  5 
9*4245026 
9.42501 13 

10.577537* 

10.5770265 

10.5765162 

10.5760065 

10.5754974 

10.5749887 

10.0146862 

10.014^196 

10.0147532 

10.0147867 

1 0.0148202 
10.0148538 

10.5922234 
10.5917461 
10.5912694 
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8 

7 

6 
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9.8111059 
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9.8129962 
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9.9850789 

9.9850452 

9.9856114 

9.9849776 
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9.4265342 
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9.4275469 
9.4280525 

10.574480  6 
10.5739729 
10.5734658 
10.572959* 
*o.57*453i 
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10.0148875 
10.014921 1 
10.0149548 
10.0149886 
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60 

I 
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59 

2 
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*  • 
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38553332 

58 

3 
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2688847 
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57 

4 
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5 
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2695087 
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38428482 

55 

6 
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7 
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10358435 
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53 

8 
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2704449 
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9 

2613469 
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' 
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1 1 
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49 

li 
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10363337 
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47 

H 
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,  s  > 
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46 

15 
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3667957  5 
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45 

16 

26331 1 8 
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10365801 

37977782 

44 

17 

2635924 

964634! 

2732564 

36595665 

10366625 

37937352 

43 

18 

2638730 

9645574 

2735690 

36553844 

10367449 

37897011 

42- 

19 

2641 536 

9644806 

2738817 

3651211 1 

10368275 

37856760 

4  4 

20 

2644342 

9644037 

2741944 

36470467 

; 

10369101 

3781659* 

40; 

21 

2647147 

9643267 

2745072 

3642891 1 

«  \ 

,10369929 

3777*522 

,  39; 

22 

2649952 

9642497 

2748201 

36387444 

j 

10370757 

3773*535 

38 

23 

2652757 

9641726 

2751330 

. 36346064 

10371587 

37*9**36 

37 

24 

2655561 

9640954 

2754459 

36304771 

10372417 

37656824 

3* 

15 

2658365 

9640181 

2757589 

36263566 

10373249 

37617100 

35: 

26 

2661 16 9 

9639407 

1760719 

36222447 

10374082 

375774 *2 

H: 

17 

1663973 

9638633 

2763850 

36181415 

i 03749 1 5 

375379H 

3* 

28 

2666777 

9637858 

2766981 

36140469 

10375750 

37498447 

32 

29 

2669581 

9637082 

27701 13 

36099609 

10376585 

37459068 

3i 

30 

2672384 

9636305 

s 

2773245 

36058835 

10377422 

37419775 

30 

31 

267  5 1 8.7 

9635527 

2776378 

3601 8 146 

10378260 

37380568 

29 

32 

2677989 

9634748 

2779512 

35977543 

! 

10379098 

3734144* 

25 

33 

2680792 

9633969 

2782646 

35937024 

'  j  « 

»  i  ^ 

10379938 

37302409 

27 

34 

2683594 

9633189 

2785780 

35896590 

10380779 

37263457 

26 

35 

2686396 

9632408 

2788915 

35856241' 

10381621 

37224589 

36 

2689198 

963 1626 

2792050 

35815975 

10382463 

37185805 

.24 

37 

2692000 

9630843 

2795186 

35775794 

10383307 

37147105 

23 

38 

26948  01 

9630059 

2798322 

35735*9* 

10384152 

37108489 

22 

39 

2697602 

9629275 

2801459 

3  5*95*8i 

10384998 

37069956 

21 

40 

2700403 

9628490 

2804597 

35*55749 

10385844 

37031506 

20 

4» 

2703204 

9627704 

2807735 

3561 5900 

10386692 

36993139 

*9 

42 

2706004 

9626917 

j 

2810873 

3557*133 

10387541 

36954854 

18 

43 

2708805 

96261 30 

2814012 

3553*449 

I  j  7 

10388391 

36916652 

17! 

44 

271 1605 

9625342 

2817152 

35496846 

10389241 

36878532 

16 

45 

1714404 

9614553 

t 

2820192 

35457325 

,  i  *  j 

10390094 

3684049$ 

15 

46 

2717204 

9623763 

1823432 

35417886 

•  } 

10390947 

36802536. 

14 

47 

2720003 

9622972 

2826573 

35378528 

i  i 

1  t  r 

10391800 

36764660 

13 

48 

2722802 

9622180 

i 

2829715 

35339251 

!  '  {  !■ 

10392655 

36726865 

iif 

49 

2725601 

9621387 

1832857 

35300054 

10393511 

366891 51 

11;  j 

5° 

2728400 

9620594 

j 

2835999 

35260938 

10394368 

36651518 

10 

5i 

2731198 

9619800 

2839142 

3  5221902 

{  J 

10395226 

366139*4 

9 

52 

*733996 

961 9005 

.  1  j 

ri84i286 

35182946 

1039*085 

3657*491; 

8 

53 

2736794 

9618209 

2845430 

3514407? 

10396945 

36539097 

7 

54 

2739592 

9617413 

2848575 

35105273 

10397806 

365017S3 

6f 

55. 

^-2742390 

9616  61 6 

2851720 

25066555 

10398669 

36464548 

5- 

5*; 

12745187 

9615818 

2854866 

25027916 

10399532 

36427392 

4! 

57’ 

-2747984 

961 5019 

2858012 

2498935* 

1 0400396 

36390315 

‘  3: 

58 

2750781 

9614219 

2861 1 59 

24950874 

10401261 

3*3533!* 

2 

59 

2753578 

9613418 

2864306 

24912470 

10402127 

3*31*395 

I 

60 

2756374 

96 1 2617 

* 

2867454 

24874M4 

10402994 

36279553 

0 

N.  Co-Sine. 

N 

. 

# 

N.  Co-Tan £ 

N.  Tangent. 

V.  Co-Secant 

N.  Secant. 

M 
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Artificial  Sin es?  Tangents  and  Secants.  2? 


15  DEGREE  S. 


M 

L. Sine . 

L.  Co-Sine. 

L.  Tangent. 

L.  Co-Tang. 

L .  S  xant. 

L.Co  Secant. 

0 

9.4129962 

9-9849438 

9.4280525 

10.5719475 

10.01 50562 

i°  5870038 

60 

1  , 

2  > 

3 

4 

.  5  ' 

6 

9*4 1  34674 
9-4i3938i 
9.4144082 
9.4148778 
9.4153468 
94i5Si 52 

9  9849099 
9.9848760 
9.9848420 
9.9848081 
9.9847740 
9.9847400 

9.4285575 

9  4290621 
9.4295661 
94300697 
9.4305727 
9.4310753 

10.5714425 

10.5709379 

10.5704339 

10.5699303 

10.5694273 

10.5689247 

I  0.01  5090  1 
10.01  5  1  240 
10.01  5  1  580 
lo.ol  5  1  91  9 
10. 01  52260 

1  0.0  I  52600 

10. 5865376“ 

I  0.5  8606 1 9 
10.5855918 
10.5851222 
10.584653?. 
I0.5841848 

59 

58 

57 

56  • 
55 

54 

7 

8 

9 

lot 

11 

12 

9.4162832 

9.4167506 

9.4172174 

9.4176837 

9.4181495 

9.4186148 

9.9847059 

9.9846717 

9.9846375 

9.9846033 

9.9845690 

9.9845347 

9-4315773 

9.4320789 

9-43*5799 

9.4330804 

94335805 

9.4340800 

10.5684227 

1  ©.567921 1 

1 0. 567420 1 
10.5669196 
10.5664195 
10.5659200 

lo.ol  52941 
10.01  53283 
lo.oi  5362  5 

I  0.01  53967 

I  0.01  54310 

I  0.0  I  5465  3 

10.5837168 

10.5832494 

10.5827826 
10.5823  163 
10.5818505 

I  0.58  I  385  2 

53 

5* 

5i 

5° 

49 

48 

?3 

14 

15 

16 
I? 
iS 

9.4190795 

9.4195436 

9.4200073 

9.4204704 

9.4209330 

9.4213950 

9.9845004 

9.9844660 

9.9844316 

9.9843971 

9.9843626 

9.9843281 

9.4345791 

9.4350776 

9  4355757 
9-4360733 
9.4365704 
9.4370670 

10.5654209 

1 0.5649224 
10.5644243 
10.5639267 
10.5634296 
10.5629330 

10.01  54996 
10.01  55340 
10.01  55684 
lo.oi  56029 
10. Oi  56374 

1 0.0  I  56719 

IO.5809205 

10.5804564- 

10.57999*7 

10.579529  6 

10.5790670 

10.5786050 

47 

46 

45 

44 

43 

4* 

*9 

20 

21 

22 

23 

24 

9.4218566 
9.422317  6 
9.4227780 
9.4232380 
9.4236974 
9.4241563 

9.9842935 

9.984*589 

9.9842242 
9.9841895 
9.9841548 
9.9841 200 

9.4375631 

9.4380587 

9.4385538 

9.4390485 

9.4395426 

9.4400363 

10.5624369 
10.5619413 
10.5614462 
10.560951  5 
10.5604574 
IO-5599<^7 

10.01  57065 
10.01  5741  I 

I  0.01  57758 
10. 01 58105 
lo.oi  58452 
10.01  58800 

1  °.578 1 434 
10.5776824 
10.5772220 

1 0.5767620 
10.5763026 
10.5758437 

41 

40 

39  ; 

38 

37 

36 

2  5 
26 
27 

23 

29 

,3° 

9.4246147 

9.4250726 

9.4255299 

9.4259867 

9.4264430 

9.4268988 

9.9840852 
9.9840503 
9.98401  54 
9.9839805 
9.9839455 
9.9839105 

9.4405295 

9.4410222 

9-44I5I45 

9.4420062 

9.4424975 

9.4429883 

10.5594705 

10.5589778 

10.5584855 

IO-5579938 
10.5575025 
10.55701 17 

•i 

10. 01 59148 
10. 01  59497 
10. 01 59846 
10.01601 95 
10.0160545 
10.0160895 

10.5753853 

10.5749274 

10.5744701 

10.5740133 

IO-573557° 
10.57  31012 

35 

34 

33 

3* 

3* 

30 

31 

32 

53 

34 

35 

36 

9.4273541 

9.4278089 

9.4282631 

9.4287169 

9.4291701 

9.4296228 

9-9838755 

9.9838404 

9.9838052 

9*98377° 1 
9.9837348 
9-9836996 

9.4434786 

9.4439685 

9-4444579 

9.4449468 

9445435* 

9.4459*3* 

10,5565214 
10.55603 15 
10.5555421 
10.5550531 
10.5545648 
10.5540768 

• 

10. 01 61245 

I  O.GI  61  596 
10.0161948 
10.0162299 

I  0.0  I  62652 

1 0.0163004 

10.5726459 
10.572191  1 

IO-57i73^9 

10.5712831 

10.5708299 

10.5703772 

— t— ■ 

*9 

28 

27  | 
26 

*5 

24 

23 

22 

21 

20 

19 

18 

37 

38 

39 
4° 
M 
4* 

9.4300750 . 
9.4305267 

94309779 

9.4314286 

9.4318788 

9.4323285 

9.9836643 

9.9836290 

9-9835936 

9.9835582 

9.9835227 

9.9834872 

9.4464107 

9.4468978 

9.4473843 

9.447.8704 

9.4483561 

9.5488413 

10.5535893 
10.5531022 
10.55261  57 
10.5521  296 
10.5516439 
10.591 1587 

Io. 0163357 
10.0163710 

1 0.0164064 
10  0164418 
10.0164773 
10.0165128 

10.5699250 
10.5694733 
10.5690221 
10.5685714 
10.5681212 
10.567671  5 

43 

44 

45 

46 

:47 

48 

9. 4327777 
9.4332264 
9.4336746 
9.4341223 
9.4345694 
9.4350161 

9.9834517 

9.9834161 

9.9833805 

9.9833449 

9.9833092 

9.983*735 

9.4493260 
9.44981 02_ 
9.4502940 
9.4507774 
9.4512602 
9.4  5174*7 

10. 5  506740 
10.5501898 
10.5497060 
10.5492226 
10.5487398 
10.5482573 

10.0165483 

10.0165839 

10.0166195 

10.0166551 

10.0166908 

I  0.0  1  67264 

10.5672223 

10.5667736 

10.5663254 

10.5658777 

10.5654306 

10.5649839 

17  i 
16 

15 

*4 

13 

12  • 

49 

50 

51 

52 
"53* 

54  < 

^9.43  54623 
9.435908° 

9.436353* 

9.4367980 

9.4372422 

9.4376850 

9.983*377 

9.9832019 

9  9831661 
9.9831302 
9.9830942 
9.9830583 

9.4522246 

9.4527061 

9.4531872 

9.4536678 

9-454*479 

9.4546276 

10.5477754 
10.547293  9 
10.5468 128 
10.5463322 
10.5458521 
IO-54537*4 

10.0167623 

10.0167981 

10.0168339 

10.0168.698 

10.0169058 

10.0169417 

10.5645377 

10.5640920 

10.5636468 

10.5632020 

10.5627578 

1 0.562314  [ 
10.5618708 
10.5614281 
10.5609.858 

1 0.5605440 
r  0.560 1027 
10.5596619 

11  . 

10 

9 

8 

71 

6 

55 

'•>6 

^57. 
*5  8: 

’59; 

60I 

9.4381292 

9 438 57 1 9 
9.4390142 
^9.4394560 
9,4^98973 
9.4403  3S 1 

9.9830223 

9.9829862 

9.9829501 

9.9829140 

9.9828778 

9.9828416 

9.4551069 

9  4555857 
9.4560641 
9.4565420 

94570194 

945749^4 

10.5448931 

10.5444143 

i°-5439359 

10.5434580 

10.5429806 

10.5425036 

10. 01 69777 
10.0170138 
10.0170499 
10.0170860 
10.0171  222 
10.0171 586 

5 

4 

3 

1 

1 

0 

■  A  t 

*** .  s 

•  X.  Co-Sine . 

L.  Sine. 

L.  Co-Tang. 

L.  Tangent. 

L.  Co -Secant 

L.  Secant. 

M 

74  D  E 

G  R  E  E  S. 

I 


/ 


A  T 


1  M 

N.  Sine. 

J.  Co-Sine< 

1  ° 

275.6374 

9612617 

1  i 

2759I70 

961 1815 

1  2 

2761965 

9611012 

1  3 

2764761 

9610208 

4 

2767556 

9609403 

5 

277°352 

9608598 

1  6  1 

2773147 

9607 7 92 

I  7 

2775941 

9606985 

8 

2778736 

9606177 

1  9 

278153° 

9605368 

I  IO 

2784324 

9604558 

ii1 

2787118 

9603748 

1  12  1 

2789911 

9602937 

1  13 

2792704 

9602125 

I  14  1 

2795497 

9601312 

1  1 5  1 

2798290 

9600498 

16  1 

2801083 

9599684 

17 

2803875 

9598869 

18 

2806667 

9598053 

19 

2809459 

9597236 

I  20  I 

2812251 

9596418 

21 

281 5°42 

9595600 

22 

2817833 

9594781 

I  23 

2820624 

9593961 

24 

282341 5 

9593140 

25 

2826205 

9592318 

26 

2828995 

959M95 

2  7 

2831785 

9590672 

28 

2834575 

9589848 

29 

2837364 

9589023 

1 

2840153 

9588197 

3 1 

2842942 

9587370 

32 

2845731 

9586543 

1  33 

2848520 

95857M 

I  34  ] 

2851308 

9584886 

I  35 

2854096 

9584056 

1  36 

2856884 

9583225 

1  37 

2859671 

.9582394 

38 

2862458 

9581562 

1  39 

2865245 

9580729 

2868032 

9579895 

1  41 

2870819 

9579060 

I  42 

1  2873605 

9578225 

1  43 

2876391 

9577389 

I  44 

2879177 

9576552 

45 

2881963 

95757H 

1  46 

1  2884748 

9574^7  5 

47 

2887533 

9574°35 

48 

|  2890318 

9573195 

I  49 

1  2893103 

9572354 

I  5° 

2895887 

9571512 

51 

2898671 

9570669 

52 

2901455 

9569825 

53 

2904239 

9568981 

1  54 

2907022 

9368136 

1  55 

j  2909805 

9567290 

56 

2912588 

9566443 

1  57 

2915371 

9565595 

;  58 

29181 53 

9564747 

1 59 

2920935 

9563898 

1  60 

j  2923717 

9563048 

| 

1  J\l.  Co-Sine.  1  N.  Sine. 

t: 


able  of  Natural  and 
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|N.  Tangent  j 

N«  Co-Tang. 

N.  Secant . 

N.  Co-Secant. 

2867454 

34874144 

10402994 

36279553 

60 

2870602  I 

34835896 

10403863 

36242788 

59 

2873751 

34797726 

t" 

rf 

O 

O 

tart 

36206101 

58 

2876900 

34759632 

10405602 

36169490 

57 

2880050 

34721616 

10406473 

36132957 

56 

2883201 

34683676 

10407346 

36096501 

55 

I  2886352 

34645813 

10408219 

360601 21 

54 

2889503 

34608026 

IO4O9O94 

36023818 

53 

2892655 

3457°3I5 

IO4O9969 

35987590 

52 

2895808 

34532679 

IO4IO845 

3595H39 

51 

2898961 

34495120 

IO4I 1723 

359*5363 

50 

1  29021 14  J 

34457635 

10412601 

35879362 

49 

j  2905268  j 

34420226 

IO4I348I 

35843437 

48 

2908423 

34382891 

10414362 

35807586 

47 

2911 578 

34345631 

10415243 

3577i8io 

46 

2914734 

34308446 

10416126 

35736108 

45 

2917890 

34271334 

IO4I7OO9 

35700481 

44 

2921047 

34234297 

IO4I7894 

35664928 

43’ 

|  2924205  J 

34197333 

10418780 

35629448 

42 

2927363 

34160443 

IO4I9667 

35594°42 

4* 

2930521 

34123626 

10420554 

35558710 

40 

2933680 

34086882 

10421443 

35523450 

39 

2936839 

34050210 

10422333 

35488263 

38 

2939999 

34013612 

10423224 

35453H9 

I  2943160 

33977085 

I 04241 l6 

354*8107 

36 

2946321 

33940631 

10425009 

3538313% 

t  35  1 

1 

2949483 

33904249 

I04259Q3 

35348240. 

;  34 

2952645  j 

33867938 

10426798 

353*34*4 

!  33 

I  2955808 

33831699 

10427694 

35278660 

32 

2958971 

35795531 

10428591 

35243977 

3* 

J  2962135 

33759434 

IO429489 

35209*6.5 

?o 

I  2965299 

33723408 

10430388 

35174824 

29 

j  2968464 

33687453 

10431289 

35i40354 

28 

I  2971630 

33651568 

10432190 

35105954 

2f 

2974796 

33^! 5753 

IC433092 

35071625 

26 

I  2977962 

33580008 

I°433995 

35037365 

25 

1  29811.29 

33544333 

10434900 

35003175 

24 

2984297  1 

33508728 

10435805 

34969055 

U23 

2987465 

3347319* 

10436712 

34935oo4 

22 

|  2990634 

1  33437724 

10437619 

34901013 

21 

l  2993803 

33402326 

10438528 

34867110 

20 

2996973 

33366997 

i°439437 

34833267 

19 

j  3000144 

33331736 

10440348 

34799492 

l8 

3003315 

33296543 

10441259 

34765785 

*7 

I  3006486 

33261419 

10442172 

34732146 

16 

I  3009658 

33226362 

10443086 

34698576, 

15 

3012831 

33191373 

10444001 

34665073 

14 

J  3016004 

33156452 

10444917 

34631637 

13 

3019178 

33121598 

10445833 

34598269 

I  2 

!  3022352 

33086811 

10446751 

34564969 

II 

!  3025527 

33052091 

1  10447670 

34531735 

io 

J  3028703 

I  33oi7438 

10448590 

34498568 

9 

I  3031879 

I  32981851 

1 04495 1 1 

34465467 

'  8 

3°35°55 

32948330 

10450433 

34432433 

7 

||  3038232 

32913876 

10451257 

34.399465 

6 

•  1  .304.1410 

32879487 

|  104522^1 

34366563 

5 

3044588 

32845164 

!  10453206 

34333727 

4 

3047767 

32810907 

10454132 

34300956 

3 

3050946 

32776715 

10455060 

342682511 

2 

*1  3054126 

I  32742588 

10455988 

34235611 

r  1 

:  3057307 

j  32708526 

10456918 

34203036 

0 

J  V.  Co-Tang 

.1  N.  Tangent. 

fN.  Cc-SecrfHf.!  N. 

M 
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Artificial  Sines,  Tangents,  and  Secants. 


- - - 1 

1 6  D  L 

G  R  E  E  S. 

'j 

M 

L.  Sine. 

L.  Co-Sine. 

L .  Tangent. 

L.  Co-Tang. 

L.  Secant. 

|  -C.  Co-Sec  tint. 

o 

9-44°338i 

9.9828416 

9.4574964 

10.542503  6 

10. 0171  584 

10.5596619 

60 

I 

9-44°7784 

9.9828054 

9.4579730 

10.5420179 

10.017  1946 

*°-5?9lii6 

59 

a 

9*44*2182 

9.9827691 

9.4584491 

10.5415509 

10.0172309 

*0.5587818 

58 

3 

9.4416576 

9.9827328 

9.4589248 

10.5410752 

10.0172672 

10.5583424 

57 

4 

9442°965 

9.9826964 

9.459400* 

10.5405999 

10.0173036 

10.5579035 

56 

5 

9.4415349 

9.9826600 

94598749 

10.5401251 

1 0.0 173400 

10.5574651 

55 

6 

9'44297i8 

9.9826236 

9.4503491 

10.5496508 

1 0.0173764 

10.5570272 

54 

7 

9-4434*°3 

9.9825871 

9.4608232 

10.5391768 

10.0174129 

10.5565897 

5i 

8 

9.4438471 

9.9825506 

9.461  2967 

10.5387033 

10.0174494 

10.5561 528 

51 

9 

9444i837 

9.9825140 

9.4617697 

10.5382303 

10.0174860 

10.5557163 

51 

i° 

9.4447197 

9-9814774 

9.4622423 

10.5377577 

10.0175226 

10.5552803 

5o 

;  i  i 

9-4451  5  53 

9.9824408 

9.4627145 

10.5372855 

10.0175  591 

j  0.5548447 

49 

!  I* 

9445  59°4 

9.9824041 

9.4631863 

10.5368137 

10.0175959 

10.5544096 

48 

13 

94460250 

9.9823674 

9.4636576 

10.5363414 

10.0176326 

1 0.55397  50 

47 

14 

9.4464591 

9.9823306 

9-4641285 

10.5358715 

10.0176694 

*0‘55354°9 

46 

1  1* 

94468927 

9.9822938 

9.4645990 

10.5354010 

10.0177062 

10.5531073 

45 

16 

944732  5  9 

9.9822569 

9.4650690 

*0.5349310 

10.0177431 

10.5526741 

44 

17 

94477  586 

9.9822201 

9.4655386 

*<^5344614 

10.0177799 

10.5522414 

43 

18 

9.4481909 

9.9821831 

9.4660078 

*0.5339921 

10.0178169 

10.5518091 

42 

19 

9.4486227 

9.9821462 

9.4664765 

1  °*533  S 13  5 

10.0178538 

10.5513773 

4* 

20 

9,4490540 

9.9821092 

9.4669448 

*0.5330552 

10.0178908 

1 0.5509460 

40 

ll 

94494849 

9.9820721  , 

9.4674127 

10.5325873 

10.0179279 

10.5505151 

39 

22 

94499153 

9.982035 1 

9.4678802 

10.5  521198 

10.0179649 

i  0.5500847 

38 

13 

9.4503452 

9.9819979 

9.4683473 

10.5316527 

10. 01 8002 1 

10.5496548 

37 

24 

9.4507747 

9.9819608 

9.4688139 

10.531 1861 

Io.oi  80392 

10.5492253 

36 

15 

9.4511037 

9.9819236 

9.4692801 

"10.530719? 

10.0180764 

10.5487963 

35 

26 

9.4516322 

9.9818863 

94697459 

10,5302541 

Io.or8l  137 

10.5483678 

34 

17 

9.4520603 

9.9818490 

9.47021 1 2 

10.5297888 

I  0.0  181510 

10.5479397 

33 

j  28 

9.4524879 

9.981 81 17 

9.4706762 

10.5293238 

10.0181883 

10.5475121 

32 

29 

9.4529151 

9.9817744 

9.4711407 

10.5288593 

10. 0 182256 

10.5470849 

3i 

!  30 

9-453341 8 

9-98*737° 

9.47 1 6048 

10,5283952 

10.0182630 

10.5466582 

3o 

31 

9.4537681 

9.9816995 

9.4720685 

'10.5279315 

10.0183005 

10.54623 19 

19 

32 

9474*939 

9.9816620 

94725318 

10.5274682 

10.0183380 

10.5458061 

28 

33 

9.4546192 

9.9816245 

94729947 

10.5270053 

10.018375  5 

10.5453808 

17 

34 

9.455044* 

9.981 5870 

94734571 

10.5265428 

10.0184130 

10.5449559 

16 

35 

9.4554686 

9.9815494 

9.4739191 

10.5260808 

10.0184506 

10.5445314 

15 

3^ 

9,4558926 

9.981 5117 

94743808 

jo. 5256192 

10.0184883 

10.5441074 

14 

37 

9.4563161 

9.9814740 

9.4748421 

10.5251579 

10.0185260 

10.5436839 

13 

38 

94567391 

9.9814363 

9.4753029 

10.5246971 

10.01  85637 

10.5432608 

22 

39 

9.4571618 

9.981 3986 

94757633 

10.5242367 

10.0186014 

10.5428382 

ll  j 

4° 

9.4575840 

9.9813608 

9.4762233 

10.5237767 

10.0186392 

10.5424160 

2o 

41 

9.4580058 

9.981 3229 

9.4766829 

io-5i33I7I 

I0.0186771 

10.5419942 

19 

42 

9.4584171 

9.9812850 

9.4771421 

10.5228579 

10.0187150 

10.5415729 

18 

43 

9.4588480 

9.9812471 

9.4776009 

10.5223991 

10.0187529 

10.541 1 520 

*7 

i  -44 

9.4592684 

9.9812091 

9.4780592 

10.5219408 

10.0187909 

10.5407316 

1 6 

45 

94596884 

9.9811711 

9.4785172 

10.5214828 

IQ. OI88289 

10.54031 16 

*5 

46 

9.4601079 

9.9811331 

9.4789748 

10.5210252 

IO.OI88669 

10.5398921 

*4 

47 

9.4605270 

9.9810950 

9.4794319 

10.5205681 

IO.OI89050 

10.5394730 

13 

*48 

9.4609456 

9.9810569 

9.4798887 

10.5201 1 13 

I  O.Ol8943I 

*°-539°544 

12 

49' 

-9461  3638 

9.9810187 

9.4803451 

10.5196549 

IO.OI89813 

10.5386362 

11 

50 

9.4617816 

9.9809805 

9.480801 1 

10.5191989 

IO.OI90I95 

10.5382184 

10 

'51 

,.9.4621989 

9.9809423 

9.4812566 

10.5187434 

IO.OI90577 

10.537801 1 

9 

^52 

9.46261  58 

9.9809040 

9.48171 18 

10.5 182882 

IO.OI90960 

10.5373842 

8 

T53 

9.4630323 

9.9808657 

9.4821666 

10.5I7B334- 

IO. OI9I  343 

IO-58^9^77 

7 

dI4 

94634483 

9.9808273 

9.4826210 

10.517379° 

10.0191727 

1 0.53655 1 7 

6 

55 

“g.4638639 

9.9807*889 

9.4830750 

10.5 169250 

IO.OI92I  I  I 

*0.5361361 

5 

J  J 
r-  56 

9.4642790 

9.9807505 

9,4835286 

10.5164714 

I  0.0192495 

10.5357110 

4 

-J  V 

c  S7 

9.4646938 

9.9807120 

9,4839818 

10.5 1601 82 

I0.0l9288'0 

*  0. ^3*53062 

3 

j  / 

-58 

9.4651081 

9.9806735 

9,4844346 

10.5155654 

IO.OI93265 

10.5348919 

2 

1  ?o 

-9.465521 9 

9.9806349 

9,4848870 

10.51  5  1 130 

IO.OI9365  I 

1 0.47344781 

1 

J  A, 

5  60 

9.4659353 

9  9805963 

948533^ 

;  ■  - - - 

10.5146610 

I  o.ol  94037 

10.5340647 

0 

r7 - 

L.  Co-fine. 

L.  Sine. 

L*  Co-T^ng. 

L.  Tangent. 

L.  Co- Sec  ant. 

L.  Secant. 

M 
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A  Table  of  Natural  and 


I  M  |  N.  i\ 

I.  Co- Sine. 

I  ol  2923717 

9563048 

1  I  1  2916499 

9562197 

1  *  1  2929280 

9561345 

3  I  2931061 

9560491 

4  I  2934842 

9559639 

5  2937613 

9558785 

6  1  2940403 

9557931. 

7  2943183 

9557074 

8  2945963 

9556217 

9  2948743 

95.55360 

10  295 1 522 

9554502 

1 1  2954301 

9553643 

12  1  2957080 

9551783 

13  2959859 

9551921 

14  2961638 

9551061 

1 5  2965416 

9550199 

16  2968194 

9549336 

17  2970971. 

9548472 

18  2973749 

9547607 

r9  1  2976526 

9546742 

2°  2979303 

9545876 

21  2982079 

9545009 

22  2984856 

9544I41 

*3  2987631 

9543272 

14  1  2990408 

9542403 

25  2993184 

9541 533 

26  2995959 

9549662 

27  2998734 

953979° 

28  3001 509 

9538917 

29;  3004284 

9538043 

30  J  3007058 

9537169 

31  1  3009832 

9536294 

32  I  3011606 

9535418 

33  3015380 

9534541 

34  3018153 

9533664 

35  1  3020926 

9532786 

;  36  I  3023699 

9531907 

37  3026471 

9531 017 

38  3029144 

9530146 

39  3032016 

9529264 

4°  3034788 

9528382 

4*  3°37559 

9527499 

42  3040331 

952661 5 

43  I  3043102 

9525730 

44  3045872 

95-24844 

45  3048643 

9523958 

46  3051413 

9523071 

47  3°54 1 83 

9521183 

48  30  569S3 

9521194 

49  I  30597i3 

9520404 

50  1  3062492 

9519514 

51  I  3065261 

9518623 

;  52  I  3068029 

9517731 

53  3070798 

95 1 6838 

—54  .3073566 

9515944 

55  3076334 

95 1 5049 

56  3079102 

9514' 54 

57  I  3081869 

9513258 

58  I  3084636 

9512361 

;  *59  3087403 

9511463 

.6.0  I  3090 1 70 

9510565 

j  N.  Co-Sine. 

N  Sin-r. 
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|N.  Tangent. 


3057307 


3060488 

3063669 

306685 1 

3070034 

3073118 

3076401 


3079586 

3081771 

3085957 

|  3089-143 
3091330 
3095517 

3098705 
3101893 
3105081 
3108171 
31 1 1462 
3114653 


3117844 
3111036 
3124219 
3127422 
313061 6 
3133810 


3137005 

3140200 

3143396 

3146593 

3149790 

3151988 


3156186 

3159385 

3162585 

3165785 

3168986 

3172187 


3175389 
3178591 
3181794 
3184998 
3188202 
3 191407 


3194613 

3197819 

3201025 

3204231 

3207440 

•3210649 


3213858 
3217067 
3220277 
3223488 
3226700 
322991 1 


3233125 

3236338 

3239552 

3242766 

324598l 

3249197 


(N.  Co-Tang. 


V.  Co-l'ang. 

| 

N.  Secant , 

N.  Co-6ecant. 

3270852 6 

10456918 

3420303 6 

60 

326745*9 

10457848 

34i7°526 

59 

32640596 

10458780 

34138080 

58 

32606728 

10459711 

34105699 

57 

32571914 

10460646 

34073382 

56 

32539i84 

10461 581 

34041 130 

55 

32505508 

104625 16 

34008941 

54 

32471895 

10463453 

33976816 

53 

32438346 

10464391 

33944754 

5* 

32404860 

10465330 

33912755 

5i 

32371438 

10466270 

33880820 

5° 

32338078 

1046721 1 

33848948 

49 

32304780 

10468153 

33817138 

48 

31271546 

10469096 

33785391 

47 

32238373 

10470040 

33753707 

46 

32205263 

10470986 

33722084 

45 

3217221 5 

.10471932 

33690524 

44 

32139228 

10472879 

33659026 

43 

32106304 

10473828 

33627589 

4* 

3207344° 

V  4 

10474777 

33596214 

4i 

32040638 

10475728 

33564900 

40 

32007897 

10476679 

33533647 

39 

31975217 

10477632 

33502455 

38 

31942598 

) 

10478586 

33471324 

37 

31910039 

10479540 

33440254 

36 

31877540 

104804.96 

33409244 

35 

31845102 

10481453 

33379*94 

34 

31812724 

1048241 1 

333474°5 

33 

31780406 

10483370 

33316575 

32 

31748147 

10484330 

33285805 

3i 

31715948 

10485291 

33255095 

30 

31683808 

* 

10486253 

33224444 

29 

3 1651728 

v  ' 

10487217 

33193853 

2.8 

3161 9706 

10488181 

33163320 

27 

31587744 

10489146 

33132847 

26 

31555840 

104901 13 

33102432 

.2*5  i 

31523994 

10491080 

33072076 

2.  4,  . 

31491207 

10491049 

33041778 

23 

'31460478 

1 04930 1 9 

33011539 

22 

31428807 

10493989 

32981357 

21 

31397194 

10494961 

32951234 

20 

31365639 

10495934 

32921168 

19 

31334H1 

4  j 

10496908 

32891160 

18 

31302701 

.0  j 

10497883 

32861209 

17 

31271317 

10498859 

32831316 

16 

31239991 

10499836 

32801479 

15 

31208722 

1050081 5 

32771700 

14 

31177509 

10501794 

32741977 

13 

31146353 

10502774 

327 1 23 1 1 

12 

31115*54 

10503756 

32682702 

<  11 

31084210 

10504738 

32653149 

IO 

31053223 

10505722 

31623652 

9; 

31022291 

10506706 

32594H 1 

•8 

30991416 

10507692 

32564825' 

•  -;7f 

30960596 

10508679 

32535496 

6 

30919831 

- 

10509667 

31506221 

5j 

30899112 

10510656 

32477003 

4 

30868468 

1051 1646 

32447840 

-  -  3j 

30837869 

10512637 

31418732 

2 

30807325 

1051 3619 

32389678 

? x: 

30776835 

1  oj’14612 

32360680 

•.a 

N.Tangent. 

N.  Co-Secant. 

N.  Secant. 

M 
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Artificial  Sines,  Tangents  and  Secants. 


17  DEG  R  E  E  S. 


M 

1  ° 
I  i 

2 

3 

|  4 

1  5 

1  6 

1  7 

3 

|  9 

1  Io 
j!  u 

)  n 

1  13 

!  H 

15 

|  1 6 

17 

18 

L.  Sine. 

9-4^5  93  5  3 

1  L.  Cc-Sine. 

*  L.  Tangent. 

w  J-/  V_7« 

Co-Tang,  j 

L.  Secant. 

1  Tido  Seca/tt. 

6©  J 

59  I 
58 

5 7 

56 

55 

54 

53 

5.2 

51 

5° 

49 

, 

47 

46 

45 

44 

43  J 
42  1 
41 

4°  I 
39 

38 

37 

36 

9.9805963 

9.4853390 

10.5 146610 

10.0194037 

io.  5340647" 

9-4663483 

9.4667609 

9.4671730 

9.4675848 

9.4679960 

9*4684069 

9.4688173 

9.4692173 

94696369 

9.4700461 

9.4704548 

9-470863 1 
9.47 1 27 1 0 

9*47*6785 

9.4720856 

9.4724922 

9.4728985 

9.4733043 

9.9805577 
9.9805190 
9.9804803 
9  980441 5 
9.9804027 
i  9.9803639 

9.9803250 
9.9802860 
9.9802471 
9.9802081 
9.9801690 
9.9801 299 

9.9800908 
9.98005-16 
|  9.9800124 
9-9799732 
9-9799339 
9.9798946 

9.4857907 

9.4862419 

9.4866928 

9.4871433 

9.4875933 

9.4880430 

9.4884924 

9.4889413 

9  4893898 
9.4898380 
9.4902858 

9  4907332 

9  491 1802 
9.4916269 
9.4920731 
9.492519° 
9.4929646 
9.4938097 

1 0.5  1 42093 
10.51  37581 
10.5  133072 
10.5128567 

1 0.5 1 24067 
10,5 1 19570 

10.51 1  5076 
10.5  1 10587 
10.5  106102 
ic.5  loi  620 
10.5097142 

1 0.5092668 

10.5088198 
10.508373  I 
10.5079269 
10.5074810 
10.5070354 
10.5065903 

10.  cl  94423 
10.0194810 
10.0195 197 
10.0195  585 
10.0195973 
*  0.0 1  9636 1 

1  10.0196750 
!  10.0197 140 

1 0  0 1 97  529 
|  10.01579 19 
’  10.0198310 
10.0198701 

Io. 01  99092 
10.0199484 

1  0. 01  99876 

1 0  0200268 

1 0.020066 1 

1 0.020  1054 

IO*5336577 

10.5332391 
10.5328270 
;  IO.5324I  52 
j  I  O.532OO4O 

A°il3  Lj93  L 

1 0.531 1 827 
-10.5307717 
10  5303651 

1 0*5299539 

IO*5295452 

10.5291369 

10.5287290 
10.528321  5 
10*5279144 
10.5275078 
10.527101 5 

1 0.5  266957 

1 0.5262903 
10.5258854 
10.5  254808 
10  5250766 
10.5246729 
10.3242696 

1  19 

I  20 

21 

ll 

15 

14 

25 

26 

27 

28 

29 

30 

9.4737097 

9.4741146 

9-5745t92 

9.4749234 

9.4753271 

9.4757304 

9.9798552 

9.9798158 

9.9797764 

'9.9797369 

9.9796973 

9.9796574 

9*4938545 

9.4942988 

9  4947429 
9.4951865 
9.4956298 
9.4960727 

10.5061455 
10.5057012  | 
10.5052571  ; 
10.5048135 
10.5043702 
10.5039273 

10.0201448 

I  o.o2o  1 842 

1  10.0202236 
10.020263 1 
10.0203027 
10.0203423 

9.4761334 

9.4765359 

9.4769380 

94773396 

9.4777409 

9.4781418 

9.9796182 

9*9795785 

9  9795388 

9.9794991 

9*9794593 

9-9794I95 

9*4965152 

94969574 

9.4973991 

9.4978406 

9.4982816 

9.4987223 

1  o.;o34848 
10.50304.26 

1 0.5026009 
10.5021 594 
10.50171 84 
10.5012777 

1 0.02038  1 8 

1  0.020421  5 
10.0204612 

1 0.0205009 
10.0205407 
r  0.020580  5 

1 0. 5  238666 
10.5234641 

1 0.5230620 
10.5226604 
10.5122591 
10.521 8582 

35 

34 

33 

32 

31  : 
30 

29 

28 

27 

26  I 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

13 

12 

11  , 
10 

9 

8  , 

7 

6 

5 

4 

3 

2 

I 

0 

M 

31 

32 

33 

34 

35 
3<$ 

9.4785423 

9.4789423 

9.4793420 

9.4797412 

9.4801401 

9.4805385 

9  9793796 
9-9793398 
9.9792998 

9.9792599 
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28608863 
28582168 
285555*7 


2852891 1 
28502349 
28475831 
28449356 
28422926 
28396539 


3544460 

3547735 

3551010 

3554286 

3557563 

3560840 


3564118 

'3567397 

3570676 

3573956 
3577237 
3580518 


28370 i 96 

28343896 

28317639  | 

28291426 

28265256 

28239129 

.2821,3045 
28 1 87003 
28 1 6 1 004 
28135048 
28109134 
28083263 


3583800 

3587083 

359°367 

359365* 

3596930 

3600222 


3603508 

3606795 

^610083 
3613371 
36 1 6660 
3619950 

3623240 

3626531 

3629823 

3633115 

3636408 

3639702 


28057433 

28031646 

28005901 

27980198 

27954537 

27928917 


27903339 
27877802 
278523P7 
27826853 
2780 [440 
27776069 


N.  Co-Tang 


27750738 

27725448 

27700199 

27674990 

27649822 

27624695 

27599608 

27574561 

27549554 

27524588 

27499661 

17474774 


N.  Tangent. 


N.  Secant.  I N.  Co-Secant. 
10576207  I  30715535 

30689610 
30663731 
30637898 
3061211 1 
30586370 
30560675 


10577267 

10578328 

10579390 

10580453 

10581517 

10581583 

10583649 

10584717 

10585786 

10586855 

10J879I6 

10588999 


60 


59 

58 

57 

56 

55 

11 

53 

52 

5i 

5° 

49 


10590072 

10591146 

10592221 

10593298 

10594376 

10595454 


30535026 
30509423 
30483864 

304583:52 

30432884 

304074^2  I  48 

30382084  |~47 
30356752  46 

3033*464  I  45 

30306221 
3023 1 023 
30255868 


10596534 

10597615 

10598697 

io59978i 
1 0600805 
10601951 


3023075 9 

30205693 

30180672 

30155694 

30130766 

30105870 


i 0603037 
1 0604125 
10605214 
10606304 
10607395 
10608487 


30081024 
30056221 
3003 (462 
30006746 
29982073 
29957443 


1 0609580 
10610675 
10611770 
10612867 
10613965 


29932856 

29908312 

29883811 

29859352 

29835936 


10615064  J  29810563 
10616164 


10617265 
10618367 
1 0619471 
10620575 
1062*681 


29786231 

29761942 

29737695 

297*3490 

29689327 

29665205 


44 

43 

42 

4* 

40 

39 

38 

37 

if 

35 

34 

33 

32 

3i 

3o_ 

29 
28 
27 
26 
25 

21 

23 
22 
a 
20 

*9 

18 


10622788 

29641125 

17 

10623896 

296*7087 

1 

1 0625005 

29593090 

15 

10626*  *  5 

29569135 

*4 

10627227 

29545221 

13 

*  0628339 

29521348 

ii 

10629453 

29497516 

*  * 

10630  568 

29473725 

10 

10631684 

29449975 

9 

10632801 

29426265 

8 

10633919 

29402597 

7 

10635038 

29378968 

6 

I06361 58 

^935538o 

5 

10637280 

29331833 

4 

1 0638403 

29308326 

3 

10639527 

29284858 

2 

1 0640652 

2926143* 

I 

10641778 

29238044 

0 

Co-Secant 

N.  Secant. 

M 

1 


Artificial  Sines^  Tangents  and  Secants. 


19  DEGREES. 

M 

L. 

L.  Cc-Sine. 

JL.  Tangent. 

L.  Co-Tang. 

E.  Secant. 

■  L.Co  Secant. 

o 

9*5 1 26419 

j  9-97567oi 

9.5369719 

10.463018 1 

10.0243299 

I  0.4873  <581 

60 

I 

9*5  130086 

9.9756265 

9.5373821 

1 04626179 

10.0243735 

10.4869914 

59 

2 

9*5 1 337  5a 

9.9755830 

9.5377920 

10.4622^80 

10.0244170 

io  4866250 

58 

3 

9.5137410 

9-9755394 

95382017 

10.4617983 

10.0244606 

10.4862590 

57 

4 

9*5 141067 

9*9754957 

9.53861  io 

1 0.4613890 

10.0245403 

10.4858933 

56 

5 

9.5144721 

9.9754521 

9.5390200 

1 0.4609800 

10.0245479 

10.4855279 

55 

6 

9*5 148371 

9-9754o83 

9-5394287 

1 0.46057 1 3 

10.0245917 

10.485  1629 

54 

7 

9.5152017 

9  9753646 

9.5398371 

10.4601629 

10.0246354 

10.4847983 

58 

8 

9.5155660 

9,9753208 

9.5401453 

10.4597547 

10.0246792 

10.4844340 

:  52 

9 

9.51  59300 

9.9752769 

9.5406531 

10.4593469 

10.0247231 

1 0.4840700 

51 

Io 

9.5162936 

9-975*33° 

9.5410606 

10.4589394 

10.0247670 

10.4837064 

50 

|  II 

9-5  166569 

9.9751891 

9.54H678 

10.4585322 

10.0248109 

10.4832431 

49 

12 

9.5170198 

9-975I45I 

9.5418747 

10.4581253 

10.0248549 

10.4829801 

48 

13 

9.5173824 

9-97  5 101 1 

9.5422813 

10.4577187 

10.0248989 

10.4826176 

47 

H 

9.5177447 

9.9750570 

9.5426877 

10.4573123 

1 0.0249430 

10.4822553 

-46 

*5 

9.5181066 

9.9750129 

9.5430937 

10.4569063 

10.024987  r 

1 0.48  1 3934 

45 

16 

9.5184682 

9.9749688 

9-5434994 

10.4565006 

10.0250312 

10.481  5318 

44 

17 

9.5188295 

9.9749246 

95439088 

10.4560952 

10.0250754 

10.481 1705 

43  ' 

18 

9.5191904 

9.9748804 

9.5443100 

10.45  56900 

10.0251 196 

10.4808096 

42 

*9 

9.5195510 

9.9748361 

9.5447148 

10.4552852 

10.0251639 

10.4804490 

41 

20 

9.51991 12 

9.9747918 

9-545H93 

10.4548807 

10.0251082 

10.4800888 

40 

21 

9.520271 1 

9-9747475 

9.5455236 

10.4544764 

10.0252525 

I0.4797289 

39 

22 

9.5206307 

9.9747031 

9.5459176 

10.4540724 

10.0252969 

10.4793693 

38 

2-3 

9.5209899 

9.9746587 

9.5463312 

10.4536688 

io.©2534  13 

1  0.479010  1 

37 

24 

9.5213488 

9.9746142 

9'5467346 

104532654 

ro. 0253858 

10.4786512 

36 

15 

9.5217074 

9.9785697 

9-5471377 

10.4528623 

10  0254303 

10.4782926 

35 

2  6 

9.52I0656 

99745252 

9-54754°  5 

10.4524595 

10.0254748 

10.4779344 

34 

17 

9.5224235 

9.9744806 

9-547943° 

10,4520570 

10.0255 194 

10.4775765 

33 

28 

9.522781 1 

9-9744359 

9.5483452 

10.4516548 

10.025  5641 

10.4772189 

32 

i9 

9.5231383 

9-9743913 

9.5487471 

10.4512529 

10.0256087 

10.4768617 

3i 

30 

9-5234953 

9.9743466 

9.5491487 

10.4508513 

10.0256534 

10,4765047 

30 

31 

9.523851S 

9.9743018 

9.5495500 

10.4504500 

10.0256982 

io  4761482 

29  | 

32 

9.5242081 

9.9742570 

9.5499511 

10.4500489 

10.0257430 

10.4757919 

28 

33 

9.5245640 

9.9742122 

9-55035I9 

10.4496481 

10.0257878 

I0.4754360 

27  J 

34 

9.5249196 

9.9741673 

9.5507523 

10.4492477 

10.0258327 

1 0.4750804 

26 

35 

9.5252749 

9.9741224 

9-551 1 525 

10.4488475 

10.025877  6 

10.4747251 

25  i 

36 

9.5256298 

9.9740774 

9-55I5524 

10.4484476 

10.0259216 

10.4743702 

24 

37 

9.5259844 

9.9740324 

9-55I952i 

10.4480479 

10.0259676 

10.47401  56 

23 

38 

9.5263387 

99739873 

9-55235H 

10.4476486 

lb. 0260127 

10.4736613 

22 

39 

9.5266927 

9.9739422 

9.5527504 

10.4472496 

10.0260578 

10.4733073 

21 

40 

9.5270463 

9.973897! 

9.5531492 

10.4468508 

10.0261029 

10.4729537 

20 

41 

9.5273997 

9.9738519 

9-553  5477 

10.4464523 

10.0261481 

1 0.4726003 

19 

9.527752  6 

9.9738067 

9-5539459 

10.4460541 

10.026 1933 

10.4722474 

18 

43 

9.5281053  j 

9-9737615 

9-5543438 

10.4456562 

10.0262385 

10.4718947 

17 

44 

9.5284577 

9.9737162 

9-5547415 

10.4452585 

10.0262838 

10.4715423 

16 

45 

9.5288097 

9.9736709 

9.5551388 

10.4448612 

10.0263291 

10*471 1903 

1  5 

46 

9.5291614 

9.9736255 

9-5555359 

10.4444641 

10.0263745 

10.4708386 

14 

47 

9.5295128 

9.9735801 

9-55  59327 

10.4440673 

10.0264199 

10.4704872 

1 3 

48 

9.5298638 

9.973  5346 

9.5563292 

10.4436708 

10.0264654 

1 0.470 1  362 

12 

49 

9.5302146 

9  9734891 

9.556725  5 

104432745 

1 0.0265  1 09 

10.4697854 

II 

50 

9.5305650 

9.973443  5 

9.5571214 

10  4428786 

10.0265565 

10.4694350 

io 

5i 

9.5309151 

9  973398o 

9-5575i7i 

10.4424829 

10.0266020 

1 0.4690849 

9 

51 

9.5312649 

9-97335*3 

9-5579I25 

10.4420895 

10  0266477 

10.468735  1 

8 

53 

9.5316143 

9.9733067 

9.5583077 

10.4416923 

1 0.0266933 

io  4683857 

7 

54 

9*53 1 9635 

9.9732610 

9.5587025 

10.4412975 

1 0.0267390 

1 0.4680365 

6 

55 

9.5323123 

9.9732152 

9.5590971 

10.4409029 

1 0.0267848 

10.4676877 

— 

5^ 

9.5326608 

9.9731694 

9.5594914 

10.4405086 

1 0.0268306 

10.4673392 

4 

57 

9.5330090 

9.9731236 

9.5598854 

10.4401 146 

I0.0268764 

10*4669910 

3 

58 

9.5333569 

9.9730777 

9.5602792 

10.4397208 

10.0269223 

10.4666431 

2 

59 

9-5337044 

9.9730318 

9.5606727 

10.4393273 

10.0269682 

10.4662956 

1 

60 

9.5340517 

9.9729858 

95610659 

10.4389341 

1 0.0270 142 

10.4659483 

0 

L.  Co-Sine. 

L.  S7«f.  » 

L.fo-Tang. 

L.  Tangent. 

E.  Co-Secant. 

L.  Secant. 

M 

70  D  E 

G  R  E  E  S. 

..  ...  - J  -  .v 

1 

# 


t 


42 
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20 


69  D 


M 

N.Sine. 

N.  Co~Sine. 

N.  Tangent 

N,  Co-Tang 

• 

N.  Secant. 

N.  Co-Secant. 

0 

3420202 

9396926 

3639702 

27474774 

• 

10641778 

19238044 

1 

2 

3 

4 

5 

6 

3422935 

3435668 

3428401 

343 1 1 33 
3433865 

3436  5_97 

9395931 

9394935 

9393938 

939294° 

9391942 

939°943 

. 

3642997 

3646292 

3649588 

3652885 

3656182 

3659480 

27449927 

27425120 

27400352 

27375623 

2735°934 

27326284 

:  10642905 

10644033 
10645163 
10646294 
10647426 
10648559 

29214697 

29191389 

29168121 

29144892 

291 21703 
29098553 

7 

8 

9 

10 

1 1 

12 

3439329 

3442060 

3444791 

3447522 

3450252 

3452982 

9389943 

9388942 

9387940 

9386937 

9385934 

9384930 

3662779 

3666079 

3669379 

3672680 

3675982 

3679284 

27301674 

27277102 

27252569 

27228075 

27203620 

27179204 

10649693 
10650828 
1065 1064 
10653101 
f  10654240 
10655380 

29075445 

29052372 

29029339 

29006346 

28983391 

28960475 

13 

14 

15 

16 

*  17 

18 

3455712 

3458442 

3461171 

3463900 

3466629 

3469357 

9383925 

9382919 

938i9i3 

9380906 

9379898 

9378889 

3682587 

3685891 

3689195 

3692500 

3695806 

3699113 

27154826 
27130487 
271061 86 
27081923 

27057699 

270335 1 3 

10656521 

10657663 

10658807 

10659951 

10661097 

10662243 

2893779F 

28914760 

28891959 

28869198 

28846474 

28823789 

19 

20 

21 

22 

23 

24 

3472085 
34748 1 3 

347754° 

3480267 

3482994 

3485721 

9377879 

9376S69 

9375858 

9374846 

9373833 

9372819 

1 

3702420 

3705728 

3709037 

3712346 

3715656 

3718967 

27009364 
26985254 
26961 i 8 1 
26937147 
26913149 
26889190 

10663391 

10664540 

1 066  5690 
10666841 
10667994 
10669148 

18801 142 

28778532 

28755961 

28733428 

28710952 

28688474 

25 

2  6 

27 

28 

29 

30 

3488447 

3491173 

3493899 

3496624 

3499349 

3502074 

9371805 

9370790 

9369774 

9368757 

936774° 

9366722 

3722278 

372559° 

3728903 

3732217 

3735532 

3738847 

26865267 

26841383 

26817535 

26793725 
26769951 
2674621 5 

1 0670302 
10671458 
1067261 5 
10673774 

10674934 

10676094 

2866605  3 
28643670 
28621314 

28599015- 

18576744 

28554509 

31 

32 

33 

34 

35 

36 

3504799 

3507523 

3510247 

3512970 

3515693 

3518416 

9365703 

9364683 

9363662 

9362640 

9361618 

9360595 

3742163 

3745479 

374*797 

3752115 

3755434 

3758753 

267225 16 
26698853 
26675227 
26651638 
26628085 
26604569 

10677255 

10678418 

10679582 

10680747 

10681914 

10683081 

18531312 

28510151 

18488018 

18465941 

18443891 

18411877 

37 

38  ■ 

39 

40 

41 

42 

3521139 

3523862 

3526584 

3529306 

3532027 

3534748 

935957J 

9358546 

9357521 

9356495 

9355468 

9354440 

3762073 

3765394 
3768716 
3772038 
3775361 
j  3778685 

26581089 

26557645 

26534238 

26510867 

26487531 

26464232 

10684250 
10685420 
1.0686591 
10687763 
10688936 
10690 1 1 0 

18399899 

28377959 

28356054 

28334185 

28312353 

18390556 

43 

44 

45 

4  6 

47 

48 

3537469 

3540190 

3542910 

3545630 

3548350 

3551070 

9353411 

9352382 

9351352 

9350321 

9349289 

9348256 

3782010 

3785335 

3788661 

3791988 

3795316 

3798644 

26440969 

26417741 

26394549 

26371392 
26348271 
26325 186 

10691286 

10692463 

10693641 

10694820 

1 0696000 
10697182 

28268796 

18247071 

28125382 

28203729 
281821 1 1 
28160529 

49 

50 

51 

52 

53 

54 

3553789 

3556508 

3559226 

3561944 

3564662 

3567380 

9347223 

9346189 

9345154 

9344U8 

9343082 

9342045 

3801973 

3805303 

3808633 

381 1964 
381 5296 
3818629 

263021 36 
26279121 
1625614 1 
26233196 
262 1 0286 
16 1 8741 1 

1069S364 

1 0699  948 

1 0700733 
10701919 
10703106 
10704295 

281 3S982 
28117471 
28095995 

28074554 

28053148 

28031777 

55 

5 '6 

57 

58 

59 

60 

3570097 

3572814 

3  575  53 1 
3576248 
3580964 
3583679 

9341007 

9339968 

9338928 

9337887 

9336846 

9335804 

3821962 

3825296 

3828631 

3831967 

383-5303 

3838640 

26164571 
26141766 
261 18995 
26096259 
26073558 
26050891 

10705484 

10706675 

10707867 

1 0709060 

10710254 

10711450 

28010441 

27989140 

27967873 

17946641 

27925444 

27904281 

N.  Co-Sine  1 

N  S/Mf. 

■V.  Co-Tang. 

N.  Tangent .• 

V.  Co-SecantJ 

«N.  Secant. 

60 

59 

58 

57 

56 

55 

54 

55 

52 

51 

50 

49 

ii 

47 

46 

45 

44 

45 
4£ 

4i 

40 

59 
38 
37 
36 


35 
34 
33 
32 
3  f 

30 

29 

28 

17 
26 
25 

24 

23 

22 

21 

2o 

19 

18 


17 
16 
15 
14 
*3 
1 2 


1 1 
10 

9 

S 

7 

£ 

5 

4 

3 

2 

I 
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20  DEGREES.  1 

M 

L.  Sine . 

L.  Tangent. 

L.  Co-Tang. 

L.  Secant.  |  L.  Co-Secant. 

o 

9-534°5*7 

9.9719858 

— ^  — — 

9.5610658 

10.4389341 

1 0.0270 1 42 

10.4659483 

60 

1 

2 

3 

4 

5 
<5 

9v5343986 

9-5347451 

9-53509I5 

9-5354375 

9.5357831 

9.5361286 

9.9729398 

9.9718938 

9.9728477 

9.9728016 

9.9727554 

9.9717092 

9.5614588 

9.5618515 

9.5-622439 

9.5626360 

9.5630278 

9.5634194 

10.4385412 
10.4381485 
10.4377561 
10.4373640 
10.4369722 
10.436  5806 

1 0.0270602 
10.027 1062 
)  10.0271523 
10.0271984 
10*0272446 
10.0272908 

1 0.405601 4 

1 0.4652  548 

1 0*4649085 
10.4645625 
10.4642168 
10.4638714 

59 

58 

57 

56 

55 

54 

53 

51 
i  5* 

50 

49 

48 

7 

8 

9 

IQ 

11 

12 

9-5364737 

9.5368184 

9.5371628 

9-  5375069 
9-5378508 
9.5381943 

9.9726629 

9.9726166 

9-9725703 

9.9725239 

9.9724775 

9.9724310 

9.5638107 

9.5642018 

9.5645925 

9.5649831 

9-5653733 

9.5657633 

10.4361893 

10.4357982 

10,4354075 

10.4350169 

10.4346267 

10.4342367 

10.027337I 
10.0273834 
10.0274297 
10.0274761 
10.0275225 
;  10.0275690 

10.4635263 

10.463  1 816 

10.4628272 

1 0.4624930 
10.4621492 

1 0.461 8057 

13 

*4 

15 

1 6 

17 

1 8 

95385375 

9.5388804 

9.5391230 

9-5395653 

9-5399°73 

9.5402489 

9.9723845 
9.9723380 
9.9722914 
9.9722448 
9.9721981 
9.9721 514 
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10.3466743 
10.3463369 
10.3459996 

1 0.3456625 
10.3453256 

1 0.0400048 

1 0.04 '061 6 
10.0401 185 
10.0401754 

1 0.0402324 
10.0402894 

10.3870167 
10.3867359 
10.3864554 
10  3861750 
10.3858949 
10.38561  50 

47 

46 

45 

44 

43 

19 

20 

21 

22' 

23 

24 

9.6146647 
9.6 1 4944 1 
9.61 52234 
9.6155024 
9.6157812 
9.6160598 

9*959^535 

9.9595964 

9-9595393 

9.9594821 

9.9594M8 
9*9593^7  5 

9.65501 12 

9-655’3477 

9.6556841 

9.6560204 

9.6563564 

9.6566923 

10.3449888 

10.3446523 

10.3443159 

10.3439796 

10.3436436 

10.3433077 

1 0.0403465 
10.0404036 
10.0404607 
10.0405 179 

1 0.040  5*7  5  2 

1 0.040632  5 

10.3853353 
10,3850559 
10.3847766 
10.3844976 
10.3842188 
10,  <8  3940 1 

4* 

4° 

39 

38 

37 

■'6 

x5 

2  6 

2  7‘ 

28 

29 

£o 

9.6163382 
9.6 1 66 164 
9.6168944 
9.6171721 
9.6174496 
9.6177270 

99593102 

9.9592528 

9*959*954 

9.9591380 

9.9590805 

9.9590229 

9.65  70280 

9.6573636 

9.6576989 

9.6580341 

9.6583692 

9.6587041 

1 0.3429720 
10.3426364 
10.342301 1 

10.3419659 

10.3416308 

10.3412960 

1 0.0406898 

1 0.0407472 

1 0.0408046 
10.0408620 
10.0409195 
10.0409771 

10.3836618 

10.3833836 

10.3831056 

10.3828279 

10.3823504 

10.3822730 

35 

34 

33 

32 

3* 

3P 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

5  6 

57 

58 

59 

60 

9.61 80041 
9.6 182809 
9.6185576 
9.6188341 
9.6191 103 
9.6193864 

9.9589653 

9.9589077 

9.9588500 

9.9587923 

9.9587345 

9.9586767 

9.6590387 

9-6593733 
9.6597076 
9.660041 8 
9.6603758 
9.6607097 

10.3409613 

10.3406267 

10.3402924 

10.3399582 

1  °*3  3  96241 
10.3392903 

10.0410347 
10.0410923 
10.041 1500 
10.0412077 
10.0412655 
10.0413133 

10.3819959 
10.3817191 
10.3814424 
10.381 1659 
10.3808897 
10.38061 56 

29 

28 

27 

26 

25 

24 

9.6196622 

9.6199378 

9.6202132 

9.6204884 

9.6207634 

9.6210382 

9.9586188 

9.9585609 

9.9585630 

9.9584450 

9.9583869 

9.9583288 

9.6610434 

9.6613769 

9.6617103 

9.6620434 

9.6623765 

9.6627093 

10.3389566 

10.3386231 

10.3382897 

10.3379566 

10.3376235 

i°*33729°7 

10.041381  2 
10.0414391 
IO.0414970 

I  0.041  5550 
10.0416131 
IO.04167H 

10.3803378 
r  0.3800^  21 
*0.3797868 
10.3295 1 16 
10.3792366 
10.37896 18 

23 

22 

21 

20 

*9 

18 

9.6213127 
9.621  5871 
9.6218612 
9.6221351 
9.6214088 
9.6226824 

9.9582707 

9.9582125 

9-958I543 

9.9580961 

9.9580378 

9-9579794 

9.6630420 

9.6633745 

9.6637069 

9.6640391 

9.6643711 

9.6647030 

10.3369580 

10.3366255 

10.3362931 

10.3359609 

10.3356289 

10.3352970 

10.0417293 
IO.0417875 
IO.04I  8457 
IO.0419039 

I  0.0419622 
I0.0420206 

10.3786837 

ic.3784129 

10.3781388 

10.37-8649 

10.3775912 

i°*3773J76 

17  1 

16 

* 5 
*4 
*3 

12 

9.6229557 

9.6232287 

9.6235016 

9.6237743 

9.6240467 

9.6243190 

9-9579210 

9.9578626 

9.9578041 

9.9577456 

9.9576870 

9,9576284 

9.6650346 

9.6653662 

9.6656975 

9.6660288 

9.6663598 

9.6666907 

10.3349654 

10.3346338 

i°-3343o25 
ic. 3339712 
10.3336402 
10.3333093 

I0.0420790 

10.0421374 

IO.0421959 

IO.0421544 

I  0.042^3  I  30 
IO.0423716 

10.3770443 

10.3767713 

10.3764984 

10.3762257 

10.3759532 

10.3756810 

I  I 

IO 

4  I 

'  8 

•  '7 

■6 

9.6245911 
■  9.6248629 
9.6  2  5 1 346 
9.6154°^° 
■9.6256772 
9.6259483 

9.9575697 

9*9  57  5 1  IO 
9*95745  22 
9*9573934 
9.9573346 
9*9  5  7  27  57 

9.6670214 

9.6673519 

9.6676823 

9.6680126 

9.6683426 

9.6686725 

10.3329786 

10.3326481 

io.3323!77 

10.3319874 

10.3316574 

10.3313275 

IO.0424303 

I0.0424890 

IO.0425478 

10.0426066 

I  0.0426654 

I  O.0427243 

10.3754089 

10.3751371 

10.3748654 

1-0.3745940 

10.3743228 

•  10.3740517 

5 

■4 

3 

2 

1 

•0 

jL*  Co- '  me. 

L.  SVw. 

Co-Tang. 

65  0  E 

L.  Tangent. 

G  R  E  E  S. 

L.  Co-Secant. 

L.  Secant. 

M 

51  A  T  A  b  l  E  of  Natural  and 


25  D  E  G  K  K  ii  S. 


M 

N.  Sine. 

N.  Co-Sine. 

f  * 

V.  Han  gent. 

N.  Co-Tang. 

1 

|  N.  Secant. 

N.  Co-Secant 

0 

4226183 

9063078 

4663077 

21445069 

\  1 i°33779 

23662016 

60 

1 

2 

3 

4 

5 

6 

4228819 

4231455 

4234090 

4236725 

4239360 

4241994, 

90 6 1 848 
9060617 
9059386 

9058154 

9056921 

9055688 

• 

466661 9 

4670162 

4673706 

4677251 

4680797 

4684343 

21428793 

21412537 

21396301 

21380085 

21363889 

21347714 

11035277 

11036775 

11038275 

11039777 

1 1041279 

J  11042783 

*3647265" 

23632535 

23617826 

23603136 

23588467 

23573818 

;59 

.58 

57 

56 

55 

-54 

7 

8 

9 

10 

1 1 

1 2 

4244628 

4247262 

4249895 

4252528 

4255161 

4257793 

9054454 

9053219 

9051983 

9050746 

9049509 

9048271 

4687890 

4691438 

4694988 

4698539 

4702090 

4705643 

21331559 

21315423 

21299308 

21283213 

21267137 

21251082 

1 1044289 

1 1045793 

1  11047303 

1 1048813 

1 1050324 
11051836 

23559189 

23544581 

23529992 

23515424 

23500875 

23486347 

53 

5* 

5i 

5° 

49 

48 

13 

14 

15 

16 

17 

18 

4260425 

4263056 

4265687 

4268318 

4270949 

4173579 

9047032 

9045792 

9044551 

9043310 

9042068 

9040825 

4709196 

4712751 

4716306 

4719S63 

4723420 

4726978 

21235946 

21219030 

2 1 203034 
21 187057 
21 171 IOI 

21 155164 

i 1053349 

1 1054864 

1 1056380 

1  11057898 

1 1059417 

1 1 060937 

23471838 

*3457349 

23442880 

23428431 

23414002 

*3399593 

•  47 
46 

45 

44 

43 

4* 

19 

20 

21 

22 

23 

24 

4276209 

4278838 

4281467 

4284°95 

4286723 

4289351 

9039582 

9038338 

9037093 

9035847 

9034600 

9033353 

1 

j  • 

4730538 

4734098 

4737659 

4741222 

4744735 

4748349 

21 139246 
21 I 23348 

2 I I07470 
2109161 I 
21075771 
21059951 

'  l  ,  > 

11062458 

1 1063981 

1 1065506 
11067031 

1 10685.58 

1 1070087 

23385203 

*3370833 

23356482 

2334215* 

23327840 

*3313548 

4i 

40 

39 

38 

\*\ 

.36 

25 

26 

27 

28 

29 

30 

4291979 

4294606 

4297233 

4299859 

4302485 

43°5in 

9032105 

9030856 

9029606 

9028356 

9027105 

9025853 

i  < 

;  ( 

4751914 

4755481 

4759048 

4762616 

4766185 

4769755 

2 I 044C 50 

21028369 

2IOI2607 

20996864-, 

20981140 

20965436 

1 107161 6 
11073147 

1 1074680 

1 1070214 
11077749 

1 1079285 

2329927  6 
23285023 
23270790; 

*3*5^575 

*3242381 

23228205 

35 

'34 

33 

32 

l3i 

^30 

31 

32 

33 

34 

35 

36 

4307736 

4310361 

4312986 

4315610 

4318234 

4320857 

9024600 

9°23347 

9022093 

9020838 

9019582 

9014325 

j  1 

4773326 

4776899 

4780472 

4784046 

4787621 

479H97 

20949751 

20934084 

20918437 

20902809 

20887200 

20871610 

/ 

11080823 

1 1082363 

1 1083903 

11085445 

21086989 

11088533 

23214049 

23199911 

23185794 

23171695 

*3157615 

*3H3554 

*9 

28 

*7 

26 

*5 

*4 

37 

38  * 

39 

40 

41 

42 

4323480 

4326103 

4328726 

4331348 

4333970 

4336591 

9017068 

9015810 

9014551 

9013291 

9012031 

9010770 

4794774 

4798352 

4801932 

4805512 

4809093 

4812675 

208  56039 
20840486 
20824953 
20809438 
20793942 
20778465 

1 1090079 

1 1091627 

1 1093176 
11094726 
11096277 

1 1 097830 

*31*9513 

*3115490 

23101486 

23087501 

N*3°73535 

23059588 

23 

22 

21 

20 

J9 

18 

43 

44 

45 
46? 

47 

48 

4339212 

434i833 

4344453 

4347073 

4349692 
_43  5  *3 1 1 

9009508 

9008245 

9006982 

9005718 

9004453 

9003187 

4816258 

4819842 

4823427 

4827014 

4830601 

4834189 

20763007 

20747567 

20732146 

20716743 

2070I359 

20685993 

1 1099385 

1 1 100941 

1 1102498 

1 1 104056 

1 1 1 0  5  6 1 6 

1 1 107177 

23045660 

23031751 

23017860 

23003988 

22990134 

22976299 

17 

16 

15 

!4 

13 

12 

49 

50 

51 

52 

53 

54 

4354930 

4357548 

4360166 

4362784 

4365401 

4368018 

9001921 

9000654 

8999386 

8998117 

8996848- 

8995578 

i  1 

'  i 

1  1  ; 

4837778 

4841368 

4844959 

^4848552 

4852145 

4855739 

20670646 

20655318 

20640008 

20624716 

20609442 

20594187 

1 1108740 

1 1 1 10304 

1 1 1 11869 
HH3436 

1 1 1 1 5004 

1 1 1 16573 

22962483 

22948685 

22934906 

22921*135 

22907403 

22893679 

1 1 

10 

9 

8 

7 

6 

55 

56 

57 

58 

59 

60 

4370634 

4373250 

4375866 

4378482 

4381097 

4383712 

8994307 

8993035 

8991762 

8990489 

8989215 

8987940 

i  1 
-  j 

4859334 

4862931 

4866528 

4870126 

4873726 

4877326 

20578950 

20563732 

20548531 

20533349 

20518184 

20503038 

1 1 118144 

1 1 119716 

1 1 1  2 1  290 

I I I 22865 

I I I 24442 

I I 126019 

22879974 

22866286 

22852618 

22838967 

22825334 

22811720 

5 

4 

3 

2 

I 

0 

N.  Co- Sine. 

N.  Sine. 

AT.  Co-Tan 

N.  Tangent. 

V'  Co-Sccant 

N.  Secant. 

M  r 

64..  DEGREE  ST 


Artificial  Sines^  Tangents  and  Secants. 


*5  DEGREES. 

- 

— - - - 

— — -  • 

M 

L.Sine. 

L.  Co-Sinc. 

L.  Tangent. 

Co-Tang. 

L.  Secant. 

L.Cn  Secant. 

o 

9-6259483 

9-9571757 

9.6686725 

10.3313275 

1 0.0427243 

10.37405  ( 

60 

1 

2 

3 

4 

5 

6 

9.6262191 
9.6264897 
9.6267601 
9*6270303 
9.6273003 
9.627570 1 

9.9572 168 
9.9571578 
9.9570988 

9-9570397 

9.9569806 

9.9569215 

9  6690023 
9.6693319 
9.669661  } 
9.6699906 
9.6703197 
9.6706486 

10.3309977 
10.330668 1 
10.3303387 
10.3300094 
10.3296803 

10.3293514 

10.0427832 

10.0428422 

10.0429012 

10.0429603 

10*0430194 

1 0.043078  5 

!  IO‘37378o9 

10.3735103 

10.3732399 

10.3729697 

10.3726997 

10.3724299 

59 

58 

57 

5  6 

55 

54 

7 

8 

9 

10 

11 

12 

9.6278397 
9.6281090 
9.6283782 
9.6286472 
9.6289160 
9.629 1845 

9.9568623 

9.9568030 

9  9567437 
9.9566844 
9.9566250 
9.9565656 

9.6709774 

9.6713060 

9.6716345 

9.6719628 

9.6722910 

9.6726190 

10.3290226 
10.3286940 
10.3283655 
10.3280372 
I0.3277090 
10  327  3810 

10.0431377 
10.0431970 
10.0432563 
10.04331  56 
10.043379° 
10.0434344 

10.3721603 
10.371 8910 
10.3716218 
10.3713528 
lo.  3710840 
10.3708155 

53 

52 

5i 

5o 

49 

48 

13 

14 

1 5 

16 

17 

18 

9.6294529 
9.629721 1 
9.6299890 
9.6302568 
96305243 

9.6307917 

9.9565061 

9.9564466 

9.9563870 

I  9.9*63274 
9.9562678 
9.956208  1 

9  6729468 
9.6732745 
9.6736020 
9.6739294 
9.6742566 
9.6745836 

10.3270532 

10.3267255 

10.3263980 

10.3260706 

10.3257434 

10.3254164 

10.0434939 

1 0-04355  84 

1 0.04361 30 
10.0436726 
10.0437322 
10.0437919 

IO-37°547i 
10.3702789 
10.37001  lo 
10.3697432 
10.3694757 
10.3692083 

47 

46 

45 

44 

43 

42 

19 

20 

21 

22 

1  13 

24 

9.6310589 
9.6313258 
9.631  5926 
9.6318591 
9.6321  25  5 
9.6323916 

9.9561483 

9.9560886 

9.9560287 

9.9559689 

9.9559089 

9.9658490 

9.6749105 

9.6752372 

9.6755638 

9.6758902 

9.6762165 

9.6765426 

10.3250895 

10.3247628 

10.3244362 

10.3241097 

10.3237835 

10.3234574 

10.04385 17 
10.0439114 
10.0439713 

10.04403 1 1 
10.044091 1 

1 0.044  r  510 

10.368941 1 
10.3686742 
10.3684074 
10.3681409 
10.3678745 
10.3676084 

41 

40 

39 

33 

37 

3  6 

25 

26 
17 
28 

1  29 
!  3° 

9.6326576 

9.6329233 

9.6331889 

9.6334542 

9.6337194 

9.6339844 

9.9557890 

9.9557289 

9.9556688 

9.9556087 

9*9755485 

99554882 

9.6768686 

9.6771944 

9.6775201 

9.6778456 

0.6781709 

9.6784961 

10.3231314 
10.3228056 
10.3224799 
10.3221  544 
10.3218291 
10.321  5039 

10.04421 10 
10.044271 1 
10.0443312 
10.0443913 
10.04445 1  5 
10.0445118 

10.3673424 
10.3670767 
10.36681 1 1 
10.3665458 
10.3662806 

10.36601 56 

35 

34 

33 

32 

3i 

30 

3i 

31 

33 

34 

35 

36 

9.6342491 

9.6345137 

9.6347780 

9.6350422 

9.6353062 

9.6355^99 

9.9554280 

9-9553676 

9-9553073 

9.9552469 

9.9551864 

9.9551259 

9.678821 1 
9.6791460 
9.6794708 

9.6797953 

9  6801198 
9.6804440 

10.321 1789 
10.3208540 
10.3205292 
10.3202047 
10.3198803 
103195560 

10.0445720 

1 0.0446324 
10.0446927 
10.0447531 
10.04481 36 
10.0448741 

10.3657509 

10.3654863 

10.3652220 

10.3649578 

10.3646938 

10.3644301 

10.3641665 
10.3639031 
10.3636399 
10.3633760 
10.3631 141 

10.36285 16 

29  ' 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

37 

38 

39 

40 

4* 

.  42 

9.6358335 
9.6360969 
9.6363601 
9.6366231 
916368859 
9.637  *484 

9.955o653 

9.9550047 

9-954944 1 
9.9548834 
9.9548227 

9  9547619 

9.6807682 

9.6810921 

9.6814160, 

9.6817396 

9.6820632 

9.6823865 

10.3192318 
10.3189079 
10.3185840 
10.3  182604 
10.3179368 
10.3176135 

10.0449347 
10.0449953 
10.04505  59 
10.045  1 166 

1 0.045 1773 
10.0452381 

43 

44 

45 
-46 

47 

48 

9.6374108 

9.6376731 

9.63793  51 
9.6381969 
9.6384585 
9.6387199 

9.95470 1 1 

9.9546402 

9-9545793 

99545184 

9-9544574 

9.9543963 

9.6827098 

9.6830328 

96833557 

9.6836785 
9.684001 1 
9.6843236 

i©‘3I72902 

10.3 169672 
10.3  166443 
10.3 16321  5 
10.3159989 
10.31 56764 

10.0452989 
10.0453589 
r  0.0454207 
10.0454816 
10.0455426 
10.0456037 

1 0.3625892 
10.3623269 
10.3620649 
10.3618031 
10.3615415 
10.3612801 

17 

16 

15 

14 

13 

12 

i  49 

'5° 

51 

52 

54 

9.6389812 

9.6392422 

9-639503° 

9*6397637 

9.6400241 

9.6402844 

9  95433  52 
9.9542741 

9.95421^9 

9.9541 5 17 
9.9540904 
9.9540191 

9.6845459 

9.6849681 

9.6852901 

9.6856120 

9.6859338 

9.6862553 

i°-3 1 5  3  54 1 
10.3  150319 
I0.3 147099 
10.3143880 
ro.3140662 
10.3137447 

10.0456648 

10.0457259 

10.0457871 

10.0458483 

10.0459096 

10.0459709 

10.3610188 

10.3607578 

10.3604970 

10.3602363 

IO*3599759 

1  °-3  5971  56 

11 

10 

9 

8 

7 

6 

'  55 
>56 

57 

58 

59 
'  60 

9.6405445 
9.6408044 
9.641 0640 

9.6413235 

9.6415828 

9  6418420 

9.9539677 

9.9539063 

9.9538448 

9-9537833 

9.9537118 
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4622646 

8867420 

1  { 

5213067 

19182565 

11277237 

21632633 

28 

33 

4625225 

8866075 

5216767 

19168960 

11278948 

21620570 

27 

34 

4627804 

8864725 

i  \ 

5220468 

19*55370 

1 1280660 

21608522 

26  I 

35 

4630382 

8863383 

5224170 

19*4*795 

11282374 

21596489 

25 

3* 

4632960 

8862036 

5227874 

19128236 

1 1284089 

2158447I 

24 

37 

4635538 

8860688 

5231578 

1 91 14691 

1 1285806 

21572469 

23 

38 

46381 1 5 

8859339 

5235284 

19101 162 

1 1287524 

21560482 

21  j 

39 

4640692 

8857989 

5238990 

1 9087647 

11289244 

21548510 

21  I 

40 

4643269 

8856639 

5  242698 

19074147 

1 1290965 

21536553 

20  I 

41 

4645845 

8855288 

5246407 

19060663 

11292688 

2152461I 

*9 

42 

4648421 

8853936 

52501 17 

1 9047193 

1 1 2944 1 2 

21512684 

18 

43 

4650996 

8852583 

5253829 

19033738 

11296137 

21500772 

17  I 

44 

4653571 

8851 230 

5257541 

1 9020299 

1 1297864 

21488875 

16  I 

45 

4656145 

8849876 

5261254 

19006874 

f 

1 1299593 

21476993 

*5 

46 

4658719 

8848521 

5264969 

18993464 

{ 1301323 

21465127 

*4 

47 

4661293 

8847166 

5268685 

1 8980068 

11303055 

21453275 

13 

48 

4663  866 

8845810 

5272402 

18966688 

11304788 

2*44*437 

12  1 

49 

4666439 

8844453 

5276120 

18953322 

1 1306522 

21429615 

11  j 

5o 

46690  12. 

8843095 

5279839 

18939971 

11308258 

21417808 

IO  1 

5i 

4671584 

8841736 

5283559 

18926634 

11309996 

21406015 

9 

52 

4674156  j 

8840377 

5287281 

18913313 

H3*I735 

21394238 

8 

53 

4676727 

8839017 

5291004 

18900006 

11313475 

21381475 

7 

54 

4679298 

8837656 

5294727 

18886713 

1 13 1 5217 

21370726 

6 

55 

4681869 

8836294 

5298452 

18873436 

1 1316961 

21358993 

5 

5$ 

4684439 

^34932 

5302178 

1 8860172 

11318706 

21347274 

4 

57 

4687009 

8833569 

5205906 

18846924 

11320452 

2*33557° 

3 

53 

4689578 

8832205 

5309634 

18833690 

1 1 322200 

21323880 

2  I 

59 

4692147 

8830841 

5313364 

18820470 

1132395° 

21311205 

1 

60 

46947  r6 

8829476 

> 

5317094 

18807265 

11315701 

21300545 

O  j 

, 

TV.  Co-Sine. 

N.  Sine. 

N.  Co-Tan 

N.  Tangent. 

V  Co-Secant. 

JV.  Secant. 

M 

D  E 

GREF.  S. 

M 

L.Sine. 

T.  Cc-Sine. 

^.7  JC, 

L.  Tangent. 

c 

9.6570468 

9  9498809 

9.7071659 

I 

9.6572946 

9 9498165 

9.7074781 

2 

9*6575423 

9.9497  521 

9.7077902 

3 

9.6577898 

9.9496876 

9.708 1022 

4 

9.658037! 

9.9496230 

9  7084141 

5 

9.6582842 

9.9495585 

9.7087258 

6 

9*658531  2 

9.9494938 

9.7090374 

7 

9.6587780 

9.9494292 

9.7093488 

8 

9.6  590246 

9.9493645 

9.7096601 

9 

9 65927  r 0 

9.9492997 

9.7099713 

Io 

9.6595173 

9.9492349 

9.7102824 

U 

96597634 

9.9491700 

9.7105933 

1  2 

9  6500093 

9.949105 1 

9.7109041 

13 

9.66025  50 

9.9490402 

9-7 r  12148 

H 

9-6605005 

99489752 

9-71  1  5254 

1 5 

9.6607459 

9.94891  OI^ 

9.7118358 

16 

9.66099 1 1 

9.9488450 

9.7 12 1461 

17 

9.6612361 

9.9487799 

9.7124562 

18 

9.6614810 

9.9487H7 

9.7127662 

19 

9.66*7257 

9.9486495 

9-7 130761 

20 

9.6619701' 

99485842 

9-7133859 

21 

9  6622145 

9.9485189 

9.7136956 

22 

9.6624586 

99484535 

9.7140051 

23 

9.6627026 

9.9483831 

9.7I43H5 

24 

9.6629464 

9.9483227 

9.7146237 

25 

9  663 1900 

9.9482572 

9.7149329 

26 

96634335 

9.9481916 

9*7152419 

;  27 

9.6636768 

9.9481  260 

9.7155508 

28 

9.6639199 

9.9480604 

9.7158595 

29 

9  6641628 

9-9479947 

9.7161682 

30 

9-6644056 

9.9479289 

9.7164767 

3* 

9.6646482 

9.9478631 

9.7167851 

32 

9.6648906 

9.9477973 

9- 7170933 

33 

9.665 1329 

99477314 

9.7 1740 14 

34 

9.6653749 

9*9476655 

9.7177094 

35 

9.6656168 

9.9475995 

9.7180173 

36 

9.6658586 

9-9475335 

9-7183251 

37 

9.6661001 

9.9474674 

9.7186327 

38 

9.666341  5 

9.9474013  j 

9.7189402 

1  39 

9.6665828 

9  94733  52 

9.7192476 

40 

9.6668238 

9.9472689 

9-7195549 

4* 

9.6670647 

9  9472027 

9.7198620 

* 

96673054 

9.9471364 

9.7201690  | 

43 

9.6675459 

9.9470700 

9.7204759  I 

44 

9.6677863 

9.9470036 

9.7207827 

45 

9.6680265 

9.9469372 

9.7210893 

46 

9.6682665 

9*9468707 

9.7213958 

47 

9.6689064 

9.9468042 

9.7217022 

48 

9.6687461 

9.9467376 

9.7220085  1 

49 

9.6689856 

9.9466710 

9.7223147 

50 

9.6692250 

9.9466043 

9.7226207 

5i 

9.6694642 

9  9465376 

9.7229266 

52 

9*6697032 

99464708 

9.7232324 

53 

9.6699420 

9.9464040 

9.7235381  I 

54 ; 

9.6701807 

9.9463371  | 

9.7238436  I 

55  f 

9.6704592 

9.9462702 

9.7241490 

56 

9.670657  6 

9.9462032 

9.7244543 

57 

9  6708958 

9.9461362 

9.7247595 

58 

9-6711338 

9.9460692 

9.7250646  I 

59 

9,6713716 

9.9460021  ; 

9.7253695 

60 

9.6716093 

9.9459349 

9.7256744 

L.  Co-Sine.  | 

JL,  $/»<?.-  I 

L.  Co-Tang.  | 
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Artificial  Sines>  Tangents  and  Secants. 

~  O  R  E  E  S. 


L.  Co-Tang. 


10.1928341 


10.2915219 
10.2922098 
10.291 8978 
10.29^  5859 
10.2912742 
10.2909626 

10.29065 1 2 
10.2903399 
1 0.2900287 
10.2897176 
10.2894067 
10.2890959 


10.2887852 
10.2884746 
10  2881642 
10.2878539 
10.2875438 
10.2372338 


10^2869239 

10.2866141 

10.2863044 

10.2859949 

10.2856855 

10.2853763 


10.285067 1 
10.2847581 
1 0.2844492 
10,2841405 

10.2838318 

10.2835233 


10.2832149 
10.2829067 
10.2825986 
10.28229  06 
10.2819827 
10.2816749 


10.2813673 
10.2810598 
Io  2807524 
10.280445  1 
10.2804380 
10.2798310 


10.2795241 

10.2792173 

10.2789107 

1 0.2786042 

10.2782978. 

10.2779?*  5 

10.2776853 

10.2777393 

10.2770734 

10.2767676 

10.2764619 

10.2761 564 

1012758510 

IO*2755457 

10.2752405 

10  2749354 
10.2746305 
10.2743256 


L .  Secant. 
10.050I  191 


10.0501835 
1 0.0502479 
10.0503124 
1 0.0503770 
10.050441  5 
1 0.0505062 

1 0.0505708 
10.0506355 
1 0.0507003 
1 0.050765  i 
1  o  0508300 
10.0508949 


10.0509598 
10.0510248 
10  0510899 
I  0  05 1 1  500 
IO.051  2aoI 
1 0.0  512853 


io.oji35°5 

10.05141  58 
10.051481 1 
10.051  5465 
10.05161 19 
10.0516773 


10.0517428 
10.0518084 
10.0518740 
1 0.051 9396 
10.0520053 
1(9.052071 1 


10.0521 369 
10.0522027 
1 0.0522686 
10,0523345 
10.0524005 
10. 0  ^24665 


10.0525326 
10.0525987 
10.0526648 
10.052731 1 
10.0527973 
10.0528636 


10.0529300 
1 0.0529964 
10.0530628 
10.0531 293 

10.0531958 

1 0.0532624 


L,  Tangent. 


10.0533290 

19.0533957 

10.0534624 

10.0535292 

10.0535960 

10.0536629 

10.053729^ 

io.°537968 

10.0538638 

10.0539^08 

IO-°539979 
1 0.054065 1 

L.  Co-Secant 


57' 

E.Co  Secant , 

f  i 

1 0.3429  s  21 

I  f 

Io-3427o54 

59  1 

10.3424577 

58 

io  3422102 

57 

io  341 9629 

56  I 

10.3417158 

55  j 

10.3414688 

54  J 

;  10.3412220 

53  J 

10.3309754 

52  J 

1  °-34°729o 

51 

10.3404827 

50  j 

io  3402367 

49  I 

Io-33999o7 

48 

10.3397450 

47  I 

Io,3394995 

46 

10.3392541 

45  1 

1 0.3390089 

44  j 

10.3387639 

43  I 

10.3385190 

42  J 

10.3382743 

41  I 

10.3380298 

40 

1 0.3377855 

39  1 

i°-3  5754*4 

38 

10.3  >’72974 

37  I 

io.?37©536 

36  I 

10.3368100 

35 

10.3565665 

34 

lo. 3363232 

33 

10.3  3608.01 

32 

IO,33  58372 

31  1 

r°*3  5  5  5944 

3°  I 

io.3^535  i8 

29  J 

10.3351094 

28  j 

10.3348671 

27  1 

10.3346251 

26  J 

IO-3343$32 

25  1 

10.3341414 

24j 

10.3338999 

23  I 

10.3336585 

22  j 

IO*3334I72 

21  :j 

10.3331762 

20  I 

10-3329353 

19 

10.3 126946 

18J 

10.3324541 

r7  | 

10.3  322137 

16 

IO-3>i9735 

15 

1  °*3  317335 

14 

io.33r4.936 

■  j 

10.3312539 

12  | 

Io-33lor44 

II  | 

10.3307750 

10  1 

IO*5  305358 

9  I 

10.3302968 

8  I 

10.3300580 

7  I 

10.3298 193 

61 

10.3295308 

5  I 

10.3293424 

41 

10.3291042 

3  J 

10.3288662 

2  1 

1 0.3286284 

1  I 

10.3283907 

o  1 

/. .  Secant. 

~mi 

A  Table  of  Natural  and 


r — 

28  D  £  C 

;  R  £  E  s. 

M 

N.Sine.  ' 

V.  Co-Sine. 

V.  Tangent 

N.  Co-Tang. 

N.  Secant. 

N.  Cv  Secant. 

1  ° 

46947 1 6 

8829476 

5317094 

18807265 

1 1325701 

21300545 

60 

I  i 

1  1 

3 

,  4 

1  5 

6 

7 

8 

9 

1  IO 

1  1 1 
j  ii 

1  13 
H 

15 

j  1 6 

17 

18 

19 

20 

1  11 

I  22 

j  23 
24 

4697284 

4699852 

4702419 

4704986 

47°7  5  53 
4710119 

47.12685 

471525° 

4717815 

4720380 

4722944 

4725508 

8828110 

8826743 

8825375 

8824007 

8822638 

8821268 

532^826 

5324559 

5328293 

5332029 

5335765 

5339503 

5343242 

5346982 

5350723 

5354465 

5358208 

5361953 

18794074 

1 8780898 
18767736 
18754588 

18741455 

1872833 6 

1871 5231 
18702141 
18689064 
18676003 
18662955 
18649921 

11827453 

1I329207 

11330962 

11332719 

11334478 

1133^238 

21288899 

21277267 

21265651 

21254048 

21242460 

21230887 

59 

58 

57  ; 
56 

55 

54 

8819898 

8818527 

8817155 

8815782 

8814409 

8813035 

U337999 

11339762 

11341527 

11343293 

11345090 

1 1346829 

21219328 

21207783 

21196253 

21184737 

2H73235 
21 161748 

53 

51 

51 

5° 

49 

48 

4728071 

473063? 

4733197 

4735759 

4738321 

4740882 

881 1 660 
8810284 
8808907 
8807530 
8806152 
8804773 

5365699 

5369446 

5373194 

5376943 

5380694 

5384445 

1 8636902 
18623896 
18610905 
18597928 
18584965 
1857201 5 

1 1348600 
U350372 
11352146 
11353921 
11355698 
11357476 

21 1 50274 
2113881 5 
21127371 
21 ri594© 
21 104523 
21093121 

47 

46 

45 

44 

43 

42 

4743443 

4746004 

4748564 

4751124 

4753683 

4756242 

8803394 

8802014 

8800633 

8799251 

8797869 

8796486 

5388198  • 
5391952 

5395707 

5399464 

5403221 

5406980 

18559080 

18546159 

18533252 

18520358 

18507479 

184946 1 3 

II359255 

11361036 

11362819 

1 1 364603 
11366389 

1 1368176 

2108V733 

21070359 

21058998 

21047652 

21036320 

21025002 

4i 

40 

39 

38 

37 

36 

25 

4758801 

8795102 

54io74° 

18481761 

11369965 

21013698 

35 

I  26 

4761359 

8793717 

54145c1 

18468923 

11371755 

21002408 

34 

I  27 

4763917 

8792332 

5418263 

18456099 

1 1373547 

20991131 

33 

J  28 

4766474 

8790946 

5422027 

18443289 

11375340 

20979869 

32 

1  29 

4769031 

8789559 

542579 1 

18430492 

II377I35 

20968620 

3r 

|  30 

4771588 

8788171 

« 

5429557 

18417709 

11378932 

20957385 

3o  . 

I  31 

4774144 

8786783 

* 

5433324 

18404939 

11380730 

20946164 

29 

1  32 

4779700 

8785294 

5437092 

18392184 

11382529 

20934957 

28 

1  33 

4779255 

8784004 

5440862 

18379442 

11384330 

20923764 

27 

1  34 

4781810 

8782613 

5444632 

18366713 

11386133 

20912584 

26 

1/ 

I 

4784364 

8781222 

5448404 

18353999 

11387937 

20901418 

25 

J  36 

4786918 

877083© 

5452177 

18341297 

11389743 

20890265 

24 

1  37 

4789472 

8778437 

5455951 

18328610 

11391550 

10879127 

23 

38 

4792026 

8777043 

5459726 

18315936 

11393359 

20868002 

22 

39 

4794579 

8775649 

5463503 

18303275 

11395169 

20856890 

21 

4° 

479/17 1 

8774254 

5467281 

18290628 

11396981 

20845792 

2o 

41 

4799683 

8772858 

5471060 

18277994 

11398794 

20834708 

19 

42 

4802235 

8771461 

5474840 

18265374 

1 1400609 

20823637 

18 

43 

4804786 

8770064 

■  5478621 

18252767 

1 1402425 

20812580 

17 

44 

4807337 

8768666 

‘5482404 

18240173 

11404243 

20801536 

16 

45 

4809888 

8767167 

j 5486188 

18227593 

1 1406062 

20790506 

15 

46 

4812438 

8765868 

i5489973 

1821 5026 

11407883 

20779489 

14 

47 

4814988 

8764468 

; $4937 5 9 

18202473 

1 1409706 

20768486 

1 3 

48 

4817537 

8763067 

j 

I  5497546 

18189932 

11411530 

20757496 

1 2 

49 

4820086 

8761 665 

1 5501335 

18177405 

11413356 

20746519 

11 

5o 

4822634 

8760262 

! 5505125 

18164892 

1 141 5183 

20735556 

10 

5i 

4825182 

8758859 

j 55089 i 6 

18152391 

1 1417012 

10724606 

9 

52 

48277-20 

8757455 

; 5512708 

18139904 

1 1418842 

20713670 

8 

53 

4830277 

8756050 

55 16502 

18127430 

1 1420674 

20702746 

7 

54 

4832824 

8754645 

5520257 

1 8 1 14969 

11422507 

20691836 

v  6 

55 

483537° 

8753239 

5524093 

18102521 

1 1424342 

20680940 

5 

5  6 

4837916 

8751 832 

.  5527890 

1 8090086 

11426179 

20670056 

4 

57 

4840462 

8750424 

5S3  r  68 8 

18077664 

1 1428017 

20659186 

3 

58 

4843007 

8749016 

5535488 

18065256 

11429857 

20648328 

2 

5  9 

. 4845552 

8747607 

5539238 

1 8052860 

11431698 

20637484 

1 

:  60 

4848096 

8746r97 

5543090 

18040478 

II433541 

20626653 

0 

iV  Co-Sine . 

|  N.  S/we. 

j  .V.  Co-Tang 

J  N.  Tangent. 

N.  Co- Sec  ant. 

JV.  Secant. 

M 
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• 

Artificial  Sines,  Tangents,  and  Secants. 
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28  Dt 

G  R  H  £ 

* 

M 

L.  Sine. 

L.  Co-Sine. 

L .  Tangent. 

L.  Co-Tang. 

L.  Secant. 

— ‘j- . 

|  jL.  Co-Secant. 

o 

9.6716093 

9-9459349 

9.7156744 

10.2743256 

10.054065  1 

10.3283907 

60 

1  j 

2 

3 

4 

5 

6 

9*6718468 
9.6720841 
9-6  713113 

9.6725583 

9.6727952 

9.6730319 

9.9458677 

9.9458005 

9-9457331 

9.9456659 

9-9455985 

9.9455310 

9.7259791 

9.7262837 

9*7265881 

9.7268525 

9.7271967 

9.7275008 

10.2740209 

10.2737163 

10.27341 1 9 
10.2731075 

10.2718033 

10.2724992 

10.0541313 
10.0541  995 

1 0.0542668 
10.0543341 

1 6.054401 5 
.  10.0544690 

10.3281  532 
10.32791  59 
10.3276787 
10.3274417 
10.3272048 

1 0.3  26968 1 

10.32673*6 

10,3264953 

10.3262591 

10.3260231 

10.3257872 

10.3255515 

59 

58 

57 

56 

55 

Jil 

7 

8 

9 

10 

1 1 

12 

9.6732684 

9.6735047 

9.6737409 

9.6739769 

9.6742128 

9.6744485 

9.9454036 

9-9453960 

9.9453185 

9.9452609 

9-945I93i 

9.9451255 

9.7278048 
9.7281087 
9.7284124 
9.7287 161 
9.7290196 
9.7293130 

ro. 2721952 
10.2718913 
10.271  5876 
10.2712839 
10.2709804 
10.2706770 

10.0545364 
10.0546040 
10.054671  5 
10.0547391 
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9.9380400 

9.9379674 

9.7582242 

9.7585170 

9.7588096 

9.759I0I2 

9.7593947 

9.7596871 

10.2417758 
10.2414830 
10.241 1904 
10.2408978 

1 0.2406053 
10.2403129 

1 0.0616700 
10.0617424 

1 0.061 8 149 
10.0618874 
10.0619600 
10.0620326 

l0-3034459, 

~>I 0.303225  5 
10.3030053 

10.3027852 
IQ. 3025653 

1  °‘3°2345  5 

1 0.3021159 
lo.  301 9064 
10.3016871 

1 0.3014679 
10.301  2489 

1 0.30  1 6300 

55 

56 

57 

58 

59; 

60  . 

■■  ^ 

9.6978741 

9.6980936 

9.6983129 

9.6985321 

96987511 

9  6989700 

9.9378947 

9.9378220 

9-937749* 
9.9376764 
9.9376035  ; 
9.9375306 

9*7599794 
9.76027*6 
9.7605637 
9.7608557 
9.761  *476 
9.7614394 

1 0.2400206 
10.2397284  1 
10.2394363 

10.2391443 
IO.2388524  ; 
IO.2885606  | 

1 0.0621 053 

10.0621780' 

10.0622508 

10.0623236 

10.0623965 

J  0  0624694 

- 

/-.  Co-Sinc. 

jL.  S/W. 

L.  Co-Tang,  f  L.  Tangent. 

60  D  E  G  R  E  E  S. 

L.  Co-Secant . 

L.  Secant. 

M 
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6  z  A  T  a  b  l  e  of  Natural  and 


,0  DEGREES 

• 

M 

N.  Sine. 

iV.  Co-Sine. 

N.  Tangent. 

N. Co-Tang. 

N.  Secant. 

N.  Co -Secant 

o 

5000000 

8660254 

57735°3 

17320508 

11547005 

20000000 

60 

i 

5002519 

8658799 

5777382 

17308878 

U548945 

*9989929 

59 

2 

400^038 

8657343 

5781262 

17297260 

1 1550887 

19979870 

58 

3 

5007556 

8655887 

5785144 

17285654 

1 1552830 

1-9969823 

57 

4 

5010074 

8654430 

5789027 

17274060 

**554775 

19959788 

56 

5 

501259* 

8652972 

57929* * 

17262477 

1 1556722 

19949764 

55 

6 

5915108 

8651514 

=5796797 

17250905 

1 1558670 

19939753 

54 

1 

5017624 

8650055 

5800684 

17239345 

1 156062c 

19929752 

53 

8 

5020140 

8648595 

5804573 

17227797 

11562572 

19919764 

52 

9 

5022655 

8647134 

5808462 

17216261 

*1564525 

19909787 

5* 

IO 

5025170 

8645673 

5812353 

17204736 

1 1566480 

19899822 

50 

1 1 

5027685 

864421 1 

5816245 

17193222 

11568436 

19889869 

49 

12 

5030199 

8642748 

5820139 

17181720 

1*570394 

*9879926 

48 

13 

5032713 

8641284 

5824034 

17 170230 

1*572354 

19869997 

47 

>4 

5035227 

8639820 

5827930 

17*5875* 

* 

115743*5 

1 9860080 

46 

15 

5037740 

8638355 

5831828 

17147283 

1 1  576278 

19850172 

45 

16 

5040253 

8636889 

5835727 

17135827 

11578243 

19840276 

44 

17 

5042765 

8635423 

5839627 

17124382 

1 1580209 

19830393 

43 

18 

5045277 

8633956 

5843528 

17112949 

1 1 582177 

1982052© 

42 

i9 

5047788 

8632488 

5847431 

17101 527 

11584147 

19810659 

4* 

20 

5050299 

8631019 

5851335 

1 70901 1 6 

1 1 586118 

19800810 

40 

21 

4052809 

8629549 

5855241 

17078717 

1 1  588091 

19790972 

39 

22 

5055319 

8628079 

5859*48 

17067329 

11590065 

1978 1 146 

38 

23 

5057828 

8626608 

5863056 

*7055953 

11592041 

*9771331 

37 

24 

5060337 

8625 136 

5866965 

17044587 

115940*9 

19761527 

36 

25 

5062846 

8623664 

5870876 

17033233 

**595999 

*975*735 

35 

26 

5065355 

8622191 

5874788 

17021890 

1  *  597980 

*974*954 

34 

27 

5067863 

8620717 

5878702 

17010559 

11599963 

19732185 

33 

28 

5070370 

8619243 

5882617 

*6999238 

11601947 

19722426 

32 

29 

5072877 

8617768 

5886533 

16987929 

11603933 

19712680 

3* 

30 

5075384 

8616292 

5890450 

16976631 

11605921 

19702944 

30 

31 

5077890 

8614815 

5894369 

16965344 

1160791 1 

19693220 

29 

32 

4080396 

8613337 

5898289 

16954069 

1 1 609902 

19683507 

28  ; 

33 

5082901 

8611859 

590221 1 

169428^ 

1 1 61 1895 

19673805 

27  1 

34 

5085406 

8610380 

5906134 

1693*550 

11613889 

1 96641 14 

26 

35 

50879 1 0 

8608900 

5910058 

16920308 

1 1615885 

19654434 

25  I 

,  36 

5090414 

8607420 

5913983 

1 6909077 

1 1617883 

19644767 

24 

37 

5092918 

8605939 

5917910 

16897856 

11619882 

196351 10 

23 

j  38 

5095421 

8604457 

5  5921839 

16886647 

11621883 

19625464 

22 

!  39 

5097924 

8602974 

5925768 

16875449 

1 1623886 

1 961 5829 

21 

40 

5100426 

8601491 

5929699 

16864261 

11625891 

19606206 

20 

41 

5102928 

8600007 

5933632 

16853085 

11627897 

19596593 

19 

,  42 

5105429 

8598522 

5937566 

16841919 

1 1629905 

19586992 

18 

43 

5107930 

8597037 

594*5°i 

16830765 

1 163 1914 

195774°* 

*7 

44 

5110431 

859555* 

!  5945437 

16819621 

1*633925 

19567822 

16 

45 

5112931 

8594064 

5949375 

16808489 

1*635938 

*9558254 

15 

4  6 

5U  543I 

8592576 

!  5953314 

16797367 

1*637953 

19548697 

*4 

47 

5117930 

8591088 

5957254 

16786256 

1 1639969 

19539*  5o 

13 

48 

5120429 

8589599 

5961 196 

16775156 

1 1641987 

19529615 

12 

49 

5*22927 

8588109 

5965140 

16764067 

1 1644007 

19520091 

11 

I  5.0 

5125425 

8586618 

5969084 

16752988 

1 1646028 

195*0577 

10 

\  5i 

5127922 

8585127 

5973030 

16741921 

11648051 

i95°io75 

9 

f  52 

5130419 

8583635 

j  5976978 

1 6730864 

1 1650076 

1949*583 

S 

|  53 

5132916 

8582142 

5980927 

16719818 

11652102 

19482102 

7 

54 

51354*2 

8580649 

5984877 

16708782 

11654130 

19472632 

6 

1  55 

5137908 

8579155 

5988828 

16697758 

1 1 656160 

19463173 

5 

t  56 

5140404 

8577660 

l  5992781 

16686744 

11658191 

19453725 

4 

j  57 

5142899 

8576164 

5996735 

16675741 

1 1660224 

1 9444288 

3 

:  58 

5145393 

8574668 

600069 1 

16664748 

1 1662259 

19434861 

2 

59 

5147887 

8573*7* 

6004648 

16653766 

1 1664296 

19425445 

1 

60 

5 1 50381 

857*^73 

6008606 

16642795 

1 1666334 

1 9416040 

0 

N  Co-Sine . 

N.  Szwff. 

N.  Co-Tang  J 

N.  Tangent. 

N.  Co-Secant 

N.  Secant. 

M 

59  D  E  G  R  F»  E  S 

• 

Artificial  Sines,  Tangents,  and  Secants. 


6 ? 

— 


* 

1 

30  D  E 

G  R  E  E  S. 

M 

L.  Sine. 

L.  Co-Sine. 

L.  Tangent. 

1.  Co -Tang. 

L.  Secant. 

|  L,  Co-Secant. 

o 

9.6989700 

9.9375306 

9.7614394 

10.238560  6 

1 0.0624694 

1 0.301 0300 

60 

I  I 

9.6991887 

9-9374577 

9.761731  1 

10.2382689 

10.0625423 

'  10.3008113 

!  59 

1 

9.6994073 

9-9373847 

9.7620227 

10.2379773 

10.06261 53 

10.3005927 

58  j 

'3 

9-6996258 

9.9373116 

9.7623142 

10.2376858 

10.0626884 

10.3003742 

57  | 

4 

9.6998441 

9.937*385 

9.7626056 

10.2373944 

10.062761  5 

10.300I  559 

56 

5 

9.7000622 

9*937 1  ^53 

9.7628969 

10.2371031 

i  0.0628347 

10.2999378 

55 

6 

9.7002802 

9.9370921 

9.7631881 

10.23681 19 

1 0.0629079 

10.2997198 

54 

7 

9.7004981 

9.9370189 

9.7634792 

10.2365208 

10.062981 1 

10.2995019 

58  1 

8 

9.7007158 

9.9369456 

9.7637702 

10.2362298 

10.0630544 

10.2992842 

5* 

9 

9.7009334 

9.9368722 

9.7640612 

10.2359388 

1 0.063 1278 

10.2990666 

5* 

IO 

9-7011508 

9.9367988 

9.7643520 

10.23  56480 

1 0.063  2012 

10.2988492 

5° 

1 1 

9.7013681 

9.9367*54 

9.7646427 

10.2353573 

10.0632746 

10.2986319 

49 

12 

9.7015852 

9.9366519 

9.7649334 

10.2350666 

1 0.0633481 

10.2984148 

48 

1 3 

9.7018022 

9.9365783 

9.7652*39 

10.2347761 

10.0634217 

10.2981  978 

47 

14 

9.7020190 

9.9365047 

9.7655143 

10.2344857 

10.0634953 

10.29798/0 

46 

1  5 

9.7022387 

9.9364311 

9.7658047 

10.234*953 

1 0.063  5689 

10.2977  663 

45 

16 

9.7024523 

9*93^3574 

9.7660949 

10.233905 1 

1 0.0636426 

10  2975477 

44 

17 

9.7026687 

9.9362836 

9.7663851 

10.2336149 

1 0.0637  1 64 

10-29734*3 

43 

18 

9.7028849 

9.9362098 

9.7666751 

10.2333249 

10.0637992 

10.2971 1  51 

42 

19 

9.703101 1 

9.9361360 

9.7669651 

10.2330349 

1 0.0638640 

10.2968989 

4* 

20 

9.7033170 

9.9360621 

9.7672550 

1 0.2327450 

10.0639379 

10.2966830 

40 

21 

9.7035329 

9.9359881 

9.7675448 

10.23245  52 

1 0,06401 1 9 

10.2964671 

39 

22 

9.7037486 

9*9359I4I 

9.7678344 

10.2321656 

1 0.0640859 

10.29625  14 

38 

22 

9.7039641 

9.9358401 

9.7681 240 

10.23  18760 

10.0641 599 

1  0.2960359 

37 

24 

9.7041795 

9.9357660 

9.7684135 

10.231 5865 

1 0.0642340 

10.2958205 

36 

25 

9.7043947 

9.9356918 

9.7687029 

10.2312971 

10.0643082 

1 0.2956052 

35 

26 

9.7046099 

9.9356177 

9.7689922 

ic.2310078 

1 0.0643823 

10.2953901 

34 

27 

9.7048248 

9-9355434 

9.7692814 

10.23071  86 

10.0644566 

10.295  1752 

33 

28 

9.7050397 

9-935469* 

9.7695705 

10.2304295 

10.0645309 

1 0.2949603 

3* 

29 

9.7052543 

9-9353948 

9.7698596 

1 0.230 1 404 

10.0646052 

10.2947457 

3i 

3° 

9.7054689 

9.9353*04 

9.7701485 

10.22985 1 5 

1 0.0646796 

10.29453  1 1 

30 

31 

9.7056833 

9-935*459 

9-7704373 

10.2295627 

10.0647541 

10.2943167 

29 

32 

9.7058975 

9*935i7i5 

9.7707*61 

10.2292739 

1 0.0648285 

10.2941025 

28 

9.7061 1 16 

9.9350969 

9.7710147 

10.2289853 

10.064903 1 

10.2938884 

*7  i 

34 

9.7063256 

9.9350223, 

9.7713033 

10.2286967 

10.0649777 

I0.2936744 

26 

35 

9.7065394 

9.9349477 

9-77159*7 

10.2284083 

10.0650523 

10.2934606 

*5 

36 

9.7067531 

9.9348730 

9.771  8801 

10.2281 199 

10.065  *27° 

10.2932469 

24 

37 

9.7069667 

9.9347983 

9.7721684 

10.227831 6 

10.0652017 

1 0.2930333 

23 

38 

9.7071 801 

9-9347*35 

9.77245  66 

10.2275434 

10.0652765 

1 0.2928  f  99 

22 

39 

9.7073933 

9.9346486 

9.7727447 

10.22725  53 

10.06535 14 

I  c. 2926067 

21 

4° 

9.7076064 

9-9345738 

9.7730327 

10.2269673 

1 0.0654262 

I  0.2923936 

2o 

»  ! 

A  I 

9.7078194 

9.9344988 

9.7733*0  6 

10.2266794 

10.0655012 

10.2921806 

19 

42 

9.7080323 

9.9344*38 

9-7736084 

10.226391 6 

10.0655762  J 

10.2919677 

18 

■  43 

9.7082450 

9.9343488 

9.7738961 

10.226 1039 

10.0656512  I 

10.2917550 

*7 

44 

9.7084575 

9.934*737 

9.7741 838 

10.2258162 

10.0657263 

10.291  5425 

16 

45 

9.7086699 

9-934J986 

9*77447*3 

O 

M 

VI 

oc 

10.0658014 

10.2913301 

*5 

T  J 

46 

9. 7088822 

9.9341*34 

9.7747588 

10.225241  2 

1 0.0658766 

10.291 1 178 

14 

1 

47 

9.7090943 

9.9340482 

9.7750462 

10.2249538 

10.0659518 

1 0.2909057 

13 

48 

9.7093063 

9.9339729 

9*7753334 

10.2246666 

10.0660271 

10.2906937 

12 

49 

9.7095182 

9.9338976 

9.7756206 

10.2243794 

10.0661 024 

10.2904818 

1 1 

9.7097299 

9.9338222 

9.7759077 

10.2240923 

10.0661778 

10.2902701 

10  i 

J 

1  I 

9.709941  5 

9.9337467 

9.7761947 

10.2238053 

10.0662533 

10.2900585 

9 

J  1 

C2 

9.7101  529 

9.9336713 

9.7764816 

10.2235 184 

10.0663287 

10.289847  1 

8 

CO 

9.7103642 

9*9335957 

9.7767685 

10.223231 5 

10.0664043 

10.2896358 

7 

j  3 

c  a 

9.7105753 

9.9335201 

9.7770552 

10.2229448 

10.0764799 

10.2894247 

6 

Jt 

c  c 

9.7107863 

9-9334445 

9.77734*8 

10.2226582 

10.0665555 

10.2892137 

5 

55 

9.7  109972 

9*9333688 

9.7776284 

10.2223716 

10.06663  12 

I  0.2890028 

4 

5° 

0711  2o8o 

9.933*931 

9* 7779*49 

10.222085 1 

1 0.0667069 

10.2887920 

*  3 

57 

n  *7  1  I  A  I  86 

9-933**73 

9.7782022 

10.2217988 

10.0667827 

1 0.28858 1 4 

2 

)0 

c  r* 

n  71  162OO 

9-933 1 41 5 

9.7784875 

10.221 5 125 

1 0.0668585 

10.2883710 

1 

59 
-  60 

9.71 18393 

9.9330656 

9.7787737 

10.2212263 

/ 

10.0669344 

10  2881607 

0 

/  .  Co-tine- 

L.  -SVwe. 

L.  Co-Tang. 

L'  Tan  vent. 

,  —  -V 

L.  Co-Secant. 

L.  Secant. 

M 

59  DEGREES. 
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A  Table  of  Natural  and 


j— — 

_ 

31  degree 

s 

N.  SjW. 

N.  Co-Sine. 

N.  Tangent. 

/V.  Co-Tang. 

|  N.  Secant. 

N.  Co-Secani 

l.l 

o 

5150381 

8571673 

6008606 

1 6642795 

||  1 1666334 

19416040 

60 

I 

5152874 

8570174 

6012566 

1663 1834 

I  1 1668374 

1 9406646 

59 

2 

5155367 

8568675 

6016527 

1 6620884 

1 1670416 

1 93972-62 

J  7 

58 

3 

5157859 

8567175 

6020490 

16609945 

11672459 

19387889 

57 

4 

5160351 

8565674 

6024454 

:  16599016 

11674504 

19378527 

56 

5 

51 62842 

8564173 

6028419 

I6588O97 

11676551 

19369176 

55 

6 

5165333 

8562671 

6032386 

16577189 

1 1 678  599 

19359835 

54 

7 

5167824 

856 1 168 

6036354 

I6566292 

1 1680649 

19350505 

53 

8 

5I7°3I4 

8559664 

6040323 

16555405 

* 

11682701 

19341185 

52 

9 

5172804 

1  -8558160 

6044294 

16544529 

11684755 

19331876 

5i 

IO 

5175293 

8556655 

6048266 

16533663 

1 1686810 

19322578 

5° 

1 1 

5177782 

8555149 

:  H  : 

6052240 

16522808 

1 1688867 

1 9313*9° 

49 

12 

5180270 

8553642 

605621 5 

l65l  I  963 

1 1690926 

19304013 

48 

13 

5182758 

8552135 

60601 92 

16501128 

1 1692986 

19294746 

47 

H 

5185246 

8550627 

60641 70 

1 6490304 

1 1695048 

19285490 

46 

15 

5187733 

8549118 

6068149 

16479490 

1 1697112 

19276244 

45 

1 6 

5190219 

8547609 

60721 30 

I6468686 

1 1699178 

1 9267009 

44 

17 

-  O 

51 92705 

8546099 

60761 1 2 

16457893 

1 1701245 

19257784 

43 

1 0 

5195191 

8544588 

608009  5 

.1  6447  I  I  I 

11703314 

19248570 

42 

l9 

5197676 

8543076 

6084080 

16436338 

11705385 

19239366 

41 

20 

5200  1  6 1 

8541564 

6088067 

16425576 

11707457 

19230173 

4° 

2  I 

5202646 

8  54005 1 

6092054 

16414824 

11709531 

19220990 

39 

2*  Z 

5205130 

8538537 

6096043 

I 6404082 

1 1711607 

1921 1817 

38 

23 

520761 3 

8537023 

6 1 00034 

1639335  1 

1 1713685 

19202655 

37 

24 

5210096 

85355o8 

6104026 

I  6382630 

1 1713314 

19193503 

36 

25 

5212579 

8533992 

6 1 080 1 9 

16371919 

11717845 

19184362 

35 

20 

521 5061 

8532475 

61 12014 

16361218 

11719928 

19175230 

34  1 

27 

5217543 

8530958 

61 1601 1 

I  6350  528 

1 1722013 

19166109 

33  j 

z8 

5220024 

8529440 

6 1 20008 

16339847 

11724099 

19156999 

32  I 

29 

5222505 

8527921 

6 1 24007 

16329177 

1 17261 87 

19147899 

1  31  1 

3° 

5224986 

8526402 

6 1 28008 

1  631  85  17 

11728277 

19138809 

1  3o  1 

3i 

5227466 

852488 1 

•61 32010 

16307867 

11730369 

19129729  1 

29  1 

32 

5229945 

8523360 

613601 3 

16297227 

11732462 

19120659  I 

28  I 

33 

5232424 

8521838 

6x4001 8 

I  6286597 

H734557 

1 91 1 1600 

27  I 

34 

5234903 

8520316 

6144024 

16275977 

11736654 

19102551 

26  I 

35 

5237381 

8518793 

6148032 

16265368 

1 1738752 

I9°935i2 

2-5  1 

36 

5239850 

8517269 

6 1 52041 

16254768 

1 1740852 

19084483 

24  j 

37 

5242336 

8515744 

6 j  56052 

I 6244178 

1 1742954 

19075464 

23 

38 

5244813 

8514219 

61 60064 

16233599 

11745058 

19066456  I 

22  I 

39 

5247290 

8512693 

61 64077 

I  6223029 

1 1747164 

1 9057457 

21  1 

40 

5249766 

85 i 1 166 

6168092 

16212469 

11749271 

19048469 

20  I 

41 

5252241 

8509639 

6172108 

I  6201920 

1 1751380 

19039491  I 

1 9  1 

42 

5254716 

8508111 

! 

61761 26 

I  6191380 

11753491 

19030522  | 

1 81 

43 

5257191 

8506582 

6180145 

l6l80850 

11755603 

19021564 

17 

44 

5259665 

8  505052 

61 84166 

i 6 1 70  330 

11757717 

190x2616 

16  I 

45 

5262135 

8503522 

6188188 

161 59820 

11759833 

19003678  I 

15 

46 

526461 2 

8501991 

6192211 

16149320 

1 176195 1 

18994710 

14I 

47 

536708  5 

8500459 

6196236 

16138829 

1 1 764070 

18985832  I 

13  1 

48 

5269558 

8498927 

6200263 

161 28349 

1 1766191 

18976924 

12  1 

49 

5272030 

8497394 

620429 1 

161 17878 

1 1768314  ' 

18968026 

1 1 

5° 

5274502 

8495860 

6208320 

16107417 

1 I770439 

18959138 

10  1 

5i 

-5276973 

8494325 

6212351 

1 6096966 

1 1772566 

18950259  I 

9 

52 

5279444 

8492790 

6216383 

1 6086525 

11774694 

18941391 

8 

53 

5281914 

8491254 

6220417 

1 6076094 

11776824 

18932532  I 

7 

54 

5284384 

JS4897 1 7 

6224452 

16065672 

11778956 

18923684  | 

6  | 

55 

5286853 

8488179 

6228488 

1 605  5260 

1 1781090 

18914845  j 

5 

56 

5289322 

8486641 

6232526 

16044858 

1 1783225 

1 8906016  1 

4 

57 

5291790 

8485102 

6236566 

16034465 

11785362 

18S97197  I 

3 

58 

5294258 

8483562 

6240607 

16024082 

1 1787501 

18888388 

2 

159 

5296726 

8482022 

6244650 

16013709 

1 1789642 

18879589 

I 

[  60 

5299193 

848048 1 

6248694 

16003345 

1 179 1 784 

18870799  1 

0  j 

V.  Cn-Sine. 

N.  Sine. 

i 

V.  Co-Tang. 

N.  Tangent. 

t 

ST  Co- Secant. 

N.  Secant.  | 

M 

iVl 

L.  Sine. 

,|  -C.  Co-Sine. 

0 

9.71  18393 

9.9336656 

1 

9-7120495 

9.9329897 

2 

9.712259  6 

9.9329137 

3 

9*7124695 

9.9328376 

4 

1  9.7126792 

9  9327616 

5 

9.7128889 

9.9326854 

6 

9.7130983 

9.9326092 

7 

97133077 

9.9325330 

8 

9.7135169 

9-9324567 

9 

9.7137260 

9.9323804 

lo 

9.7139349 

9.9323040 

1 1 

9-7I4I437 

9.932227  6 

12 

9.7143514 

9.9321 51  1 

13 

9.7145609 

I  9-9320746 

H 

9.7147693 

9.9319980 

*5 

9.7149776 

9.9319213 

16 

9.7151857 

9.9318447 

17 

9-7153937 

9.9317679 

18 

9.7156015 

9-9316911 

19 

[  9.71  58092 

9  9316143 

20 

9.7160168 

9-93i  5374 

21 

9.7162243 

9.9314605 

22 

;  9  7164316 

9.9313835 

23 

9.7166387 

9.9313065 

24 

|  9.7168458 

99312294 

25 

9-717052  6 

9.931  1  522 

26 

9.7172594 

9-9310750 

27 

9.7174660 

9.9309978 

28 

9.7176725 

9.9309205 

29 

9.7178789 

9.9308432 

30 

9.7180851 

9.9307658 

31  I 

9.718291 2 

9.9306883 

32 

9.7184971 

9  9306109 

33 

9.7187030 

9.9305333 

34 

9.7189086 

9.93045  57  | 

35 

9.7<9i  142 

9.9303781 

36 

9.7193196 

9.9303004 

i  37 1 

9.7195249 

9.9302116 

38 

9.719730° 

9.9301448 

39 

9.7199350 

9.9300670 

4°  1 

9.7201399 

9.9299891  i 

41 

9.7203447 

9.92991 12 

42 

9.7205493 

9.9298332 

43 

9.7207538 

9.9297551 

44 

9.7209581 

9.9296770 

45 

9.721 1623 

9.9295989 

46 

9.7213664 

9.9295207 

47J 

9.7215704 

9.9294424 

48 

9.7217742 

9.9293641 

49 

9.7219779 

9.9292857 

50 

9.7221814 

9.9292073 

51 

9.7223848 

9.9291289 

52 

9.7225881 

9.9290504 

53 

9.7127913 

9.9289718 

54 

9.7229943 

9.9289932 

55 

9.7131972 

9.9288145 

56 

9.7234000 

9.9187358 

57 

9.7236026 

9.9286571 

58 

9.7238051 

9.9285783 

59 

9.7240075 

9.9184994 

60  I 

9.7242097 

9.9284205  | 

L.  Co-Sine. 

L.  S7?z<?. 

Artificial  Sinesj  Tangents  and  Secants, 
~  Ti  D  E  G  R  E  E  S. 
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L.  ' Tangent . 


9.7787*737 


97790599 

9-779}45-9 
9.779^318 
9.7799177 
9.7802034 
9.780489 1 


9.7807747 
9.781 0602 
9.781345  6 
9  78 '6309 
9  7819162 
9  7822013 


9  7824864 
9.7827713 

9  7830562 
9.7833410 
9.7836258 
9-7839104 


9.7841949 

9  7844794 

9.7847638 

9.7850481 

9.7853323 

9.7856164 


9.7859004 

9.7861844 

9.7864682 

9.7867520 

9.7870357 

9-7873I93 

9.7876028 
9.7878863 
9  7881696 
9.7884529 
9.7887361 
5^78901 92 

9.7893023 
9.7895852 
9.7898681 
9.7901  508 

9.790433  5 
9.7907161 


9.7909987 
9.791 28 1 1 

9.7915635 

9.7918458 

9.7921280 

9.7924101 

9.7926921 

9.7929741 
9.7932560 
9-7935378 
9  7938195 
9794101 1 

9.7943827 

9"794664i 

9-7949455 

9.7952268 

9.7955081 

9.7957892 


L.  Co-Tang. 


58  DECREE  S. 


Co-Tang. 

L.  Secant 

io.;2i2i63 

1  o.o6‘  9344 

1 0.220940 1 

1 0.0670 103 

10.2206541 

1 0.0670863 

10.2203682 

10.0671624 

10.2200823 

1  10.0672384 

10.2197966 

10.0673  1 46 

Io. 2195  109 

1 0.0673908 

10.2191153 

1 0.0674670 

'  10.2189398 

10  0675483 

10.2  i  8654-4 

i  10  0676196 

10.2183691  ; 

1 0  0676960 

10.2 1 80838 

|  10.0677724 

10.2177987 

j  10.0678489 

10.2175136 

10.0679254 

10.2171287 

10.0680020 

10.2169438 

1 0.0680787 

10.2166590 

1  10.0681553 

10.2163742 

1 0.0682321 

10,2160896 

10.0683089 

10.21 58051 

10.0683857 

10.2155206 

10.0684626 

10.21 52362 

\  10.0685395 

10. 21495.19 

10.0686 165 

10.2146677 

10.0686935  ! 

10.2143836 

1 0.0687706 

10.2140996 

10.2138156 

1 0.0688478 
.  10.0689250 

10.2135318 

1 0.0690022 

10.2132480 

!  10.0690795 

10.2129643  < 

IO.069I  568 

10.2126807 

;  IO.0692342 

10.2123972 

IO.0693  I  17 

10.21  21  137 

;  IO.0693891 

I0.2I18304 

j  IO.0694667 

10.21  I  5471 

IO.0695443 

10.21  12639 

IO.0696H9 

IO.2IO9808 

I  0.0696996 

IO.2I06977 

I  0.0697774 

IO.2IO4I48 

'  IO.0698552 

IO.2IOI319 

10.0699330 

IO.2098492 

I  0.07001  09 

IO.2095665 

I  0.0700888 

IO.2092839 

IO.0701668 

I  O.20900  I  3 

IO.2087189 
IO.2084365 
10.2081  542 
10.2078720 
IO.2075899 

IO.0702449 

I  0.0703230 

Ip. 07040I  1 
;  IO.0704793 

!  10.0705576 
10.0706359 

10,0707 1 43 

IO.2073079 

I  O.2070259 

1 0.0707927 

1 0,2067440 

10.0708711 

IO.2064622 

10.0709496 

IO.2061805  1 

10.07 10283 

I©  2058989 

10.071 1068 

I0.2056173 

10.071 1 855 

IO.2053359 

10.0712643 

IO.2050545 

10.0713429 

I  0:2047732 

10.07 142.17 

IO.20449I  9 

10.071 5006 

I  O.2042I08 

10  0715795 

L.  Tangent. 

L.  Co-Secant 

Secant. 
*  0.288  1  609 
10.2879505 
IO.2877404 
IO.2875305 
10.2873208 
10.2871 1 1  I 
ro. 2869017 

10.2866923 

IQ. 286483  I 
IO.2862640 
I  0.286065  I 
I0.2858563 
IO.2856476 
IO.2854391 
I  0.28  52307 
IO.2850224 
I  O.2848143 
10.2846063 
IO.2843985 


10.2841908 

IO.2839832 

IO.2837757 

io  2835684 
IO.2833613 
IO.283  I  542 


1  O.2829474 
IO.2827406 
10.282534.0 

10.2823275 

I  0.2821  2l  I 
IO.2819149 


10.2817088 
10.381  5029 
1 0.28  1  2970 
I  0.2810914 
fo.  2808858 
10.2806804 

10.2804751 
10.2802700 
I  0.28006  50 
10.2798601 
10.2796553 
10.2794507 
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10.2792462 
10.2790419 
1 0.2788377 

10.2786336 

10.2784296 

10.2782158 

10.2780221 

10.2778186 

10.27761  52 

io.2774i  19 

10.2772087 
1  7  0057 
10.2768028 
1 0.2766030 
10.2763974 
io. 2761949 
10.2759925 
10.2757903 


L,  Secant. 


59 

58 

57 

56 

55 

54 


53 

52 

5i 

5o 

49 

48 


47 

46 

45 

44 

43 

42 


41 

40 

39 

38 

37 

36 


35 

34 

33 

32 

3i 

30 


29 

28 

27 

26 

IS 

31 

23 

22 

21 

20 

*9 

18 


16 
15 
1 4 
13 
1 2 


1 1 
10 

9 

8 

7 

6 


5 

4 

3 

2 

1 

o 


M 


.....  '■  ■■ — ..in....  .i»..  «..»«  i. — — — —  1  "/  '  1  -  - --• 

66  A  Table  of  Natural  and 


DEGREES. 

M 

N.Sine. 

.V.  Co-Sine. 

N.  Tangent 

N.  Co-Tang.  1 

N.  Secant. 

N.  Co  Secant 

o 

5299193 

8480481 

6248694 

16003345 

1 1791784 

1 8870799 

60 

I 

5301659 

8478939 

1 

6252739 

15992991 

11793928 

1 8862019 

59 

2 

5304125 

8477376 

6256786 

1 5982647 

11796074 

18853249 

58 

!  3 

5306591 

8475853 

6260834 

15972312 

l 1798222 

18844489 

57 

!  4 

5309056 

8474309 

6264884 

1 5961987 

1 1 800372 

18835738 

56 

1  5 

5311521 

8472764 

9268935 

1  5  9  5  1 672. 

1 1 802523 

1 8826997 

55 

r  6 

5313986 

8471219 

6272988 

15941366 

1 1804676 

18818266 

54 

7 

5316450 

8469673 

6277042 

1 5931070 

1 180683 1 

18809545 

53 

’  8 

5318913 

8468126 

6281098 

15920783 

11808988 

18800833 

52 

9 

5321376 

8466578 

6285156 

1 5910505 

1181 1 147 

18792131 

51 

IO 

5323839 

8465030 

628921 5 

1 5900238 

11813307 

i8783438 

5® 

1 1 

5326301 

8463481 

6293275 

15889979 

1181 5469 

i8774755 

49 

1  12 

5328763 

8461931 

6297336 

15879730 

11817633 

1 8766082 

48 

13 

5331224 

8460381 

6301399 

1 5869491 

11819799 

18757418 

47 

’  14 

5333685 

8458830 

6305464 

1 5859261 

11821966 

18748764 

46 

i5 

5336145 

8457278 

6309530 

15849041 

11824135 

18740120 

45 

1 6 

5338605 

8455725 

6313598 

1 5838830 

1 i 826306 

18731485 

44 

17 

5341064 

8454I72 

6317667 

1 5828628 

11828479 

1 8722859 

43 

i  18 

5343523 

8452618 

6321738 

15818436 

11830654 

18714243 

42 

19 

5345982 

8451063 

6325810 

1 5808653 

- 

11832830 

18705637 

41 

? 

20 

5348440 

8449508 

6329883 

1 5798079 

1 1835008 

18697040 

40 

'  21 

5350898 

8447952 

6333958 

1 578791 5 

11837188 

18688453 

39 

22 

5353355 

8446395 

6338035 

I577776o 

11839370 

18679875 

38  | 

1  23 

5355812 

8444837 

63421 13 

15767615 

11841554 

18671306 

37  I 

24 

5358268 

8443279 

6346193 

H757479 

11843740 

18662747 

36 

I  25 

5360724 

8441720 

6350274 

15747352 

11845927 

18654197 

35 

26 

5363179 

8440160 

6354357 

15737234 

1 18481 16 

18645657 

34 

27 

5365634 

8438600 

i 

6358441 

15727126 

1 1850307 

18637126 

33 

I  28 

5368088 

8437039 

6362527 

1 5717026 

11852500 

18628605 

32 

!  29 

5370542 

8435477 

6366614 

1 5706936 

11854694 

18620093 

31 

1  30 

5372996 

84339H 

6370703 

1 5696856 

11856891 

1861 1590 

30 

3i 

5375449 

8432351 

\ 

6374793 

i 5686784 

■  11859089 

18603096 

29 

32 

5377902 

8430787 

6378885 

1 5676722 

11861289 

18594612 

28 

33 

■  5380354 

8429222 

6382978 

1 5666669 

11863491 

18586138 

*7 

34 

5382806 

8427657 

6387073 

15656625 

1 1865695 

18577^7* 

%6 

35 

5385257 

8426091 

6391 169 

1 5646590 

1 1867900 

18569216 

*5 

.  36 

5 387708 

8424524 

6395267 

15636564 

11870107 

18560769 

24 

37 

539o1 58 

8422956 

6399366 

1 5626548 

11872316 

18551331 

*3 

!  38 

5392608 

8421388 

6403467 

1 5616540 

11874527 

18543903 

2i| 

39 

5395058 

8419819 

6407569 

1 5606542 

1 1876740 

1853.54S3 

2!  I 

40 

5397507 

8418249 

641 1673 

15596552 

11878955 

18527073 

2o 

41 

5199955 

841 6679 

i 6415779 

15586572 

1 1 88 1 171 

18518672 

*9 

i  42 

5402403 

841 5108 

6419886 

1 5576601 

11883389 

18510281 

18 

43 

5404851 

8413536 

• 

6423995 

15566639 

1 1885609 

18501898 

17 

44 

5407298 

8411963 

6428105 

15556685 

1 1887831 

18493525 

16 

i  45 

5409745 

8410390 

6432216 

15546741 

11890055 

18485161 

15 

541 2191 

8408816  ' 

6436329 

1 5  536806 

11892281 

18476805 

14 

!  47 

541 4637 

8407341 

6440444 

1 5526880 

1 1894508 

18468.459 

13 

1  48 

5417082 

8405666 

} 

6444560 

15516963 

11896737 

1 8460123 

ii  j 

•  49 

5419527 

8404090 

| 6448678 

15507054 

1 1 898968 

18451795 

u  I 

5° 

5421971 

84025 13 

6452797 

1  549715  5 

11901201 

18443476 

10 

!  5i 

5424415 

8400935 

6456918 

1 5487264 

11903436 

18435166 

9 

52 

5426859 

8399357 

6461041 

15477383 

11905673 

1 8426866 

8 

53 

5429302 

8397778 

6465165 

1 5467510 

1 1907912 

18418574 

7 

;  54 

543i744 

8396198 

6469290 

1 5457646 

11910152 

18410292 

6 

55 

5434186 

8394618 

64734*7 

15447792 

-11912394 

18402018 

5 

5  6 

5436628 

8393037 

6477546 

1 5437946 

11914638 

1S393753 

4 

57 

5439069 

8391455 

6481676 

1 5428108 

11916884 

18385498 

3 

53 

5441 5 1 0 

8389873 

6485808 

1 5418280 

11919132 

18377*51 

2 

:  5,9 r 

5443950 

8388290 

6489941 

1 5408460 

1 1921382 

18369013 

1 

60 

544639° 

8386706 

6494076 

15398650 

11923633 

18360784 

0  I 

N.  Co-Sinr.  | 

JNf.  Sine. 

N.  Co-T/iw£.l  N.  Tangent. 

N.Co-Secant. 

N.  Secant. 

M 
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Artificial  Sines,  Tangents^  and  Secants. 
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M 


1 

a 

3 

4 

5 

6 


7 

8 

9 

10 

11 

12 


13 

H 

15 

1 6 

17 

18 


19 

20 

21 

22 

*3 

24 

15 

26 

27 

28 

29 

50 


Z-. 


9.7242097 


9.72441 18 
9.7246138 
9.7248156 
9.7250174 
9.7252189 
9.7254204 


9:7256217 

9.7258229 

9.7260240 

9.7262249 

9.7264257 

9.7266264 


31 

32 

33 

34 

35 

36 

37 
3? 

39 

40 

41 

42 


9.7268269 
9.7270273 
9.727227  6 
9.7274278 
9.7276278 
9.7278277 


9.7280275 

9.7282271 

9.7284267 

9.7286260 

9.7288253 

9.7190144 


9.7292234 
9.7294223 
9.729621 1 
9.7298197 
9.7300182 
9.7302165 


43 

44 

45 

46 

47 

48 


49 

50 

51 
51 

53 

54 


9.7304*48 

9*7306129 

9.7308109 

9.7310087 

9*7312064 

9.7314040 


L.  Co-.v  /«£?. 


9.7316015 

9.7317989 

9.73199^' 

9.7321932 

9.7323902 

9.7322870 


9.7327837 
9.7329803 
9.7331768 
9-7333731 
9.733  5693 

9.7337654 


9.7339614 

9.7341572 
9.7343  529 
9.7345485 
9.7347440 
9.7349393 

9.735  I345 
9.7353296 
9.7355246 
9-7357*95 
9.7359142 

9.7361088 

/  .  Co-Sine 


9.9284205 


9.92834*5 

9.9282625 

9.9281834 

9.9281043 

9.9280251 

9.9279459 

9.9278  666 

9.9277873 

9.9277079 

9.9276285 

9.9275490 

9.9274695 

9.9273899 
9.9273103 
9.9272306 
9.9271509 
9.927071 1 

9.9269913 


9.92691 14 
9.92683*4 

9.9267514 
9.9266714 
9.9265913 
9.92651 12 


9.9264310 

9*9263507 

9.9262704 

9.9261901 

9.9261096 

9.9260292 

9*9259487 

9.9258681 

9.9257875 

9.9257069 

9.9256261 

9.9255454 

9.9254646 

9.9253837 

9.9253028 

9.9252218 

9.9251408 

9.9250597 


9.9249786 

9.9248974 

9.9248161 

9.9247349 

9.9246535 

9.9245721 


9.9244907 

9.9244092 

9.9243277 

9.9242461 

9.9241644 

9.9240827 

9.9240010 

9*9239*  91 
9.9238373 
9-9237  5  54 
9.9236734 
9.92359*4 

L.  5/W 


31  Dfc  G  1U  E  5. 


L. Tangent. 


9.7957892 


9.7960703 

9.79635*3 

9.7966322 

9.7969130 

9.7971938 

9-7974W 

9-797755* 
9.7980356 
9.7983160 
9.7985964 
9.7988767 
9*799  *_5_6_9 
9*799437° 

9.7997170 

9-799997° 

9.8002769 

9.8005567 

9.8008365 


9.801 1 161 

9.8013957 

9.8016752 

9.8019546 

9.8022340 

9.8025133 

9.8027925 
9.803071 6 
9.8033506 
9.8036296 
9.8039085 
9.8041873 


9.8044661 

9.8047447 
9.8050233 
9.8053019 
9.805  5803 

9.8058537 

9.8061370 

9.80641 52 
9.8066933 
9.8069714 
9.8072494 

9.8075173 


9.8078052 
9.8080829 
9.8083606 
9.8086383 
9.80891 58 

9.8091933 


9.8094707 

9.8097480 
9.8100253 
9.8103025 
9.8 105796 
9.8108566 

9.81 1 1336 

9.81 14105 
9.81 16873 
9.81 19641 
9.81 22408 
9-8125*74 
|  / .  Co-Tang. 


L.  Co-Tang. 

10.2042108 


10.2039297 
10.2036487 
10.2033678 
1 0.2030870 
1 0.2028062 
10.2025255 

1 0.2022449 
10.2019644 
10.2016840 
10.2014036 
10.201 1233 
1 0.200843 1 


10.2005630 
1 0.2002830 
1 0.2000030 
10.1997231 
10.1994433 
10.1991635 

10.1988839 
10.1986043 
1 0.1983248 
10.1980454 
10.1977660 
10.1974867 


10.1972075 

10.1969284 

10.1966494 

10.1963704 
10.196091  5 
10  1958127 


1  °.i  95  5339 

10.1952553 

10.1949767 

10.1946981 

10.1944197 

10.1941413 


10.1938630 

10.1935848 

10.1933067 

10.1930286 

10.1927506 

10.1924717 


1 0.1 921 948 
10.1919171 
10.1916394 
10.1913617 
10.1910842 
10.1908067 


10.1905293 

10.1901520 

10.1899747 

10.1896975 

10.1894204 

10.1891434 

10.1888664 

10.1885895 

10.1883127 

10.1880359 

10.1877592 

10.1874826 


L.  Secant. 

10.0715795 


1/  Tangent. 

DEG  R  EES, 


1 0.07 16585 
10. ®7 17375 

10.0718166 

10.0718957 

10.0719749 

10.0720541 

10.0721334 

10.0722167 

10.0722921 

10.0723715 

10.0724510 

10.0725305 

1 0.0726 1  o  1 
10.0726897 
10.0727694 
10.072849  1 
1 0.0729289 
1 0.0730087 

10.0730886 
1 0.073 1 686 
10.0732486 
10.0733186 
1 0.0734087 
10.0734888 


1 0.073  5690 
10.0736493 
10.0737296 
10.0738099 
1 0.0738904 
10.0739708 


10.07405 13 
10.0741319 
10.07421 25 

1 0.074293 1 

10.0743739 

10.0744546 


10.0745354 

10.0746163 
10.0746971 
10.0747782 
10.0748592 
1 0.0749403 


.L.  Lu-btca/ii. 

io.27579°3 

10.2755882 
1 0.27  53862 
10.275  *  844 
10.2749826 
10.274781 1 
10.-1745796 

10.2743783 
10.274*77* 
Io.273976o 
10.2737751 
10.2735743 
10.2733736 
1 0.273 1 73 1 
10.2729727 
10.2727724 
10.2725722 
10.2723722 
10.1721713 

10.2719725 

10.2717729 

10.2715733 
10.1713740 
10.271 1747 

10.270975  6 


59 
.58 
57 
56 
55 
54 


10.2707766 
10.2705777 
10.2703790 
10.2701 803 
10.2699818 
10.2697835 

10.2695852 
1  0.2693871 
10.2691891 
10.2689913 
10.2687936 
10.2685960 


10.0750214 

10.075 1026 

co.075  1839 

10.0752651 

10.0753465 

*o.o7$4I79 

10.0755093 

10. 075  5908 

10.0756723 

*0.0757539 

1 0.075835  6 

1  °.°7  59*73 
10.0759990 
1 0.0760809 
10.0761627 
1 0.0762446 
1 0.0763266 
1 0.0764086 


60 


53 

52 

5i 

5° 

49 

■48 


10.2683985 
I  c. 268101 1 
1 0.2680039 
10.2678068 
10.2676098 
10.2674130  ^ 

10.2672163 

10.2670197 

10.1665232 

10.2666269 

10.2664307 

10.2662346 

10.2660386 
10.2658428 
10.2656471 
10.265451  5 
10.2652560 
1  0.2650607 


47 

46 

45 

44 

43 

42 


4* 

4° 

39 

38 

37 

36 


10.2648655 

10.2646704 

10.2644754 

10.2641805 
1 0.2640858 
10.2638912 


L.  Co-Secant.  I  L.  Secant. 


35 
34 
33 
32 
3i 
3o 

29 
28 
27 
26 
25 
24 

23 

22 
21 
20 
*9 

11 

*7 

1.6 

*5 

14 

13 

12 

1 1 
10 

9 

8 

7 
6_ 

5 
4 
3 

l 
1 
o 

M 


M 


o 


9 

10 

1 1 
I  2 


13 

14 

15 

16 

17 

18 


*9 

20 

21 

22 

23 

24 


N.  Sine. 

5446390^ 

54488^0" 
5451269 
5453707 
i 5456145 

5458583 

546x020 

5463456 
5465892 
5468328 
5470763 

5473198 

5475632 


5478066 

5480499 

5482932 

5485365 

5487797 

5490228 


25 

26 

27 

28 

29 

30 


31 

32 

33 

34 

35 

36 


37 

38 

39 

40 

4,« 

_42 

43 

44 

45 

46 

47 

48 


5492.659 

5495090 

5497510 

5499950 

5502379 

5504808 


55072  *6 
5509664 
5512091 
55H5I8 
55i6944 
5519370 


Ar.  Co- Sine. 

838670 6 

8385121 
8383536 
838 1950 
8380363 

8378775 

8377187 

8375598 

8374008 

8372418 

8370827 

8369235 

8367634 

8366050 
8364456 
8362861 
8361 266 
8359670 
8358073 


8356476 
8354878 
8353279 
83  51680 
8350080 
8348479 


5)21795 

5524220 

5526645 

5529069 

553H92 

55339M 


49 

50 

51 

52 

53 

54 


55 

55 

57 

58 

59 

60 


5536338 
5538760 
5541 182 
5543603 
5546024 
5548444 


8346877 
8345275 
8343672 
8342068 
8340463 
83388  58_ 

8337252 

8335645 

8*34038 

8332430 

8330821 

8329212 

8327602 

8325991 

8324380 
8322768 
8321 155 

8319541 


5550864 

5553283 

5555702 

5558121 

5560539 

5562956 


5565373 

5567790 

5570206 

5572621 

5575036 

5577454 


5579865 

5582279 

5584692 

5587105 

5589517 

5591929 


iV.  Co-Sine . 


8317927 
8316312 
83  r4696 

8313079 
831 1462 
8309844 

8308226 

8306607 

8304987 

8303366 

8301745 

8300123 
8298500 
8296876 
8  295252 
8297627 
8292002 
8290376 


N. 


able  0/^  Natural 

D  h  gH  E  s 


33 

iV.  Td  /gent. 

6494076 

6498212 
6502350 
6506490 
65 10631 
6514774 
6518918 

6523064 
652721 1 
6531360 
6535511 
6539663 
6543817 


6547972 

6552129 

6556287 

6560447 

6564609 

6568772 


6572937 

6577103 

6581271 

6585441 

6589612 

6593785 


6597959 
66021 3  5 
66063 1 3 
661 0492 
6614673 
6618856 


V.  Co-Tang. 

15398650 

1 5388848 

1  537905  5 

1 5369270 

1 5359494 
1 5349727 
1 5  3  39969 
15330220 
1 5320479 
1 5310747 
1 5301023 
15291308 
1 5281602 

1 5271904 

1 5262215 
15252535 
i 5242863 
1 5233200 
*  5223545 

1 5213899 
1 5204261 
15194632 
15185012 
» 5175400 
15165796 


1 5 1 56201 
1 5 146614 
15137036 
1 5127466 
T5ii7905 
15108352 


6623040 
6627226 
66 31413 
663  5602 
6639792 
6643984 

6648178 

6652373 

6656570 
6660769 
6664969 
6669171 

6673375 

6677580 

6681787 

6685995 

6690205 

6694417 


6698630 

6702845 
6707062 
671 1 280 
6715500 
6719721 


1 5098807 
15089271 
1 5079743 
1 5070224 
i 5060713 
£5051210 

1 5041716 
15032230 
1 5022752 
1 5013282 
1 5003820 

14994367 

J4984922 

14975486 

14966058 

14956638 

14947226 

£4937822 

14928426 
14919038 
14909659 
14900288 
14890925 
14881 570 


6723944 

6728169 

6732396 

6736624 

6740854 

6745085 


14872223 

14862884 

H853553 

14844230 

14834916 

14825610 


N.  Secant. 

11923633 
1 1925886 
11928141 
11930398 

11932657 

11934918 

11937181 


11939446 
1 i 941 712 
1 1943980 
11946250 
1 1948522 
££950796 

1 1953072 
1  1955350 
1 1957630 

1  H9599H 
11962194 
11964479 


iV.  Co-Secant. 

18360784 

*'8352564 

,8344353 

18336151 

18327958 

18319774 

18311599 

18203432 
18295274 
18287125 
18278985 
18270854 
1 826273 1 


1 1966766 
11969055 
1197134 6 
11973639 
11975934 
1 1978231 


1 1980529 

11982829 

11985131 

U987435 

11989741 

1 1992049 


11994359 
1 1996671 
1 1998985 
12001301 
1 2003619 
12005938 


18254617 
18246512 
1 8238416 
18230328 
1 8222249 
£8214179 

1 82061 1 8 
18198065 
18190021 
18181985 
18173958 
1 8165940 

1 81  57930 
18149929 
1 8141937 
18133953 
1 8i  2,5977 
181 18010 

i 81 10052 
18102102 
1 8094151 
1 8086228 
1 8078304 
18070388 


59 
58 
57 
56 
55 
S4 

53 
52 
5i 
5° 
49 
48 

47 

46 

45 
44 
43 
4£ 

41 

40 

39 

38 

37 

3± 

35 
34 
33 
32 
3i 
30 

29 

28 

27 

26 


12008259 
12010582 
1 2012907 
1201 5234 
1 2017563 
1 2019894 


18062481 
18054582 
1 8046691 
18038809 
1 8030935 
1 8023070 


25 

24 

23 

22 

21 

20 


18 


N.  Co- Tang.)  N. Tangent. 
HiD  E  G  R  E  E  S'.' 


I 2022227 

|  1801 5213 

17 

12024562 

1 8007365 

16 

12026899 

179995^5 

15 

12029237 

17991693 

H 

12031577 

17983869 

13 

12033919 

17976054 

12 

I 2036264 

17968247 

II 

12028610 

17960448 

IO 

12040958 

i795!658 

9 

12043308 

I7944876 

8 

1 2045660 

I7937i°i 

7 

I 3048014 

17919337 

6 

12050370 

17921 580 

5 

12052728 

17913831 

4 

12055088 

1 7906090 

3 

1 2057450 

17898358 

2  | 

12059814 

.7890633 

I 

I 20621 80 

f 7882916 

0 

N  Co-Secant. 

N.  Secant. 

M  I 

Artificial  Sines,  Tangents  and  Secants. 


33  DEGREES.  - “ 

1V1 

JL.  Stne. 

L .  Co-Sine. 

L.  Tangent. 

L.  Co-Tdng. 

L,  Secant. 

L.Cj  Secant. 

s 

o 

9-736lo88 

9-9l359r4 

9.8125174 

1 0. 1 874816 

1 0.0764086 

• Q  2638912 

60 

1 

2 

43 

»4 

J  5 

6 

9.7363032 

9.7364976 

9-7366918 

9.7368859 

9.7370799 

97372737 

9.9235093 

9.9234272 

9.9233450 

9.9232628 

9.9231805 

9.9230982 

9.8 1 2.7939 
9.8130704 
9-8133468 
9-8136231 
9.8138993 
9.8141755 

10.1872061 

1 0. 1 869296 
10.1866532 

1 0.1863769 
10.1861007 
10.1858245 

10.0764907 
ro. 0765728 
10.07665  5° 
10.0767372 
10.0768195 
10.0769018 

10.2676968” 
10-2635024 
ic. 2633082 
10.2631141 
10.2629201 

I  c. 2627263 

59 

53 

57 

56 

55 

54 

‘7 

8 

'9 

Io 

U 

12 

9-7374675 

9»73766i  1 

9.737854  6 
9.7380479 
9.7382412 

9.7384343 

9.9230158 

9.9229334 

9.9228509 

9.9227684 

9.9226858 

9.9226032 

9.81445 16 
9.8147277 
9.81  50036 

9.8152.795 
9-81  55554 
9.81  58311 

10.1855484 
10. 1852723 
10.1849964 
10.1847205 

1 0.1 844446 
10. 1 841689 

10.0769842 

10.0770666 

10.0771491 
10  0772316 
1°  0773142 

1 0.0773969 

10.2625325 

10.2623389 

10.2611454 

1 0.261 9521 
10.261 7  588 
10.2615657 

S3 

52 

5i 

5o 

49 

48 

13 

?4 

*5 

16 

17 

i& 

9.7386273 

9.7388201 

9.7390129 

9.7392055 

9.7393980 

9.7395904 

9.9225205 

9.9224377 

9.9223549 

9.9222721 

9.9221891 

9.9121062 

9.8161068 

9.8163824  • 

9.8166580 

9.8169335 

9.8172089 

9.8174842 

IC.I  838932 
10.1836176 
10. 1 833420 
10.1830665 
10.1827911 
10.1825158 

10.0774795 

•  0.0775623 

•  0.077645 1 
10.0777279 
ro. 0778109 
10.0778938 

10.2613727 
10.261 1 799 
10.2609871 
10.2607945 

1 0.2606020 

1 0.2604096 

1 0.2602 173 
10.26002  52 
10.2598332 

1 0.25964  i  3 

1  0.2594495 
•  0.2592579 

47 

46 

45 

44 

43 

42 

41 

4P  - 
39  ‘ 
384 

37 

36 

*9 

20 

21 

22 

!  13 

24 

9.7397827 

9-7399748 

9.7401668 

9.7403587 

9.7405505 

9.7407421 

9.9220232 
9.9219401 
"9.92 1 857° 

9  9217738 

9  9216906 
9.9216073 

9.8177595 

9.8180347 

9.8183098 

9.8185849 

9.8188599 

9.8191348 

10.1822405 
10.1819653 
10.1816902 
10.18141 5 1 
10.1811401 

10.1808652 

ic. 0779768 
10.0780599 

1 0.078 1 430 
10.0782262 
10,0783094 
10.0783927 

25 
;  26 
17 

28 

29 

30 

9-7409337 
9.741 1 25 1 
9.7413164 
9.7415075 
9.7416986 

9.74i8895 

9.921 5240 
9.9214406 

9*92I3572 
9.921273? 
9.921 1902 
9.921 1066 

9.8194096 

9.8196844 

9.8199592 

9.8202338 

9.3205084 

9.8207829 

10.1805904 
10.1803 1  56 
10. 1 800408 
10.1797662  - 
'10.1794916 
10.1792171 

10.0784760 

10.0785594 

1 0.0786418 
10.0787663 
10.0788098 
(0. 0788934 

1 0.2590663 
10.2588749 
10.2586836 
10.2584925  ' 
1 0  25830 1 4 
ro. 2581 105 

3  5 

34 

33 

32 

3i  l 
30 

31 

32 

33 

34 

35 

36 

9.7420803 

9.7422710 

9.7424616 

9.7426520 

9.7428423 

9.7430325 

9.9210229 

9.9209393 

9.9108555 

9.9207717 

9.9206878 

9 9206039 

9  8210574 
9.82133 17 
9.821  6060 
9.8218803 

9.8221  545 
9.8224186 

10.1789426 
10.1786683 
10.1783940 
10.1781 197 
10.1778455 
10.1775714 

10.0789771 

10.0790607 

10.0791445 

1 0.0792283 
10.0793  1  22 

IO.0793961 

10.2579  r  97 
10  2577290 

*0.2575384 

•  0.257348°  j 
10.2571577 

•  0.2569675 

29 

28' 

..  27  : 

26  : 

-5  i 

2,4  • 

37  1 

38 

39 

40 

4* 

42 

9.7432226 
9.743412  6 
97436024 

9.7437911 

9.7439817 

9744*71 2 

9.9205200 

9.9204360 

9.9203519 

9.9202678 

9.9201836 

9.9200994 

9.8227026 

9  8229766 
9.8231505 
9.8235144 
9.8237981 
9.8240719 

10.1771974 

10.1770234 

10.1767495 

10.1764756 

10.1762019 

10.1759281 

IO  0794800 

I  0.0895640 
I0.089648  I 

1 0.08973  ii 
,  10.0898 164 

1 0.0899006 

10.2567774 

io. 2565874 
10.256  4976 
10.2562079 
10.2560183 
10.2558288 

23; 
22  l 
21  ' 

20 

19 

18 

43 

44 

45 

46 

47 

48 

9.7443606 

97445498 

9.7447390 

9.7449280 

9,7451169 

9.7453056 

9.92001  5 1 
9.9199308 
9.9198464 
9.9197619 

9.9196775 

9-9195939 

9.8243455 

9.8246191 
9.8248926 
9.825 1660 

9.8254394 

9.&257127 

10.1756545 

10.1753809 

10.1751074 

10.1748340 

10.1745606 

10.1741873 

1 0.0899849 

1 0.0800692 

1 0.0801  536 
10.0802381 

I  0.0803225 

1  0.080407  1 

10.2556394 

•  °. 2554502 
10.2352610 

•  0.2  550720 
10.2348831 
10  1546944 

ic  2545057 

1 0.2543  172 

•  0.2541288 

10.2539405 

ro-23"37  523 
10.1535642 

10.2533763 
10.253  1885 
10-2530008 
10.2528  132 
to. 2526257 
f  0. 2524383 

*7 

16  T 

15 

*4 

13 

12 

49 

50 

51 ; 

52 

53 

54 

9.7454943 

9.7456828 

9.7458712 

9.746059° 

9.7762477 
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65 14366 

7587031 

8586185 

1 164661 5 

13180386 

15350689 

21 

1  4° 

6516571 

7585136 

1  8591240 

1 1639763 

13183679 

*5345491 

20 

I  41 

6518778 

758314° 

;  8596297 

1 1631916 

13186975 

15340197 

19 

I  42 

6520984 

7581343 

i 

;  8501357 

1 1626073 

13190174 

15335109 

18 

I  43 

6523189 

7579446 

86064 I 9 

11619234 

1319357 6 

15329925 

*7  l 

.  44 

6525394 

7577548 

861 1484 

1 1612400 

13196881 

15324746 

16 

\\  45 

6527598 

7575650 

8611551 

11605  571 

13100188 

15319572 

15 

!|  46 

6529801 

7573751 

8621621 

11598747 

13203498 

15314403 

*4 

J  47 

6532004 

7571851 

8626693 

U591917 

1320681 1 

15309238 

13 

!  48 

6534206 

7569-950 

8631768 

11585m 

13210126 

15304078  , 

1  ft 

49 

6536408 

7568049 

8636846 

1 1578401 

13213444 

15298913 

II  ; 

i|  5© 

6538609 

7566147 

8641926 

1 1 57-i  495 

13216765 

*5 293773 

IO 

1  51 

6540810 

75.64145 

8647009 

11564693 

13220089 

15188617  * 

9  1 

;  5Z 

6543016 

7562341 

8652094 

1 1557896 

13223416 

I5283487 

8 

!  53 

6545209 

7560439 

8657181 

1 1551 104 

1.3226745 

15278351 

:  7  I 

i  54 

-6547408 

7558535 

8662271 

11544316 

13230077 

15273219 

6 ; 

*T55 

6549606 

75-56630 

.  | 

8667364 

11537531 

13133412 

15268093 ; 

T 

'  5  j 

56 

:  6*51804 

7554714 

.8673460 

11530754 

1323675° 

15262971 

v4 

57 

655400  1" 

7551818 

8677558 

11*13979 

13240091 

15157854 

3  1 

58 

6556198 

7550911 

8682659 

11517119 

13H3435 

15251741 

l! 

39 

6558194 

7549004 

,  | 

8687762 

1 15 io445 

j  13246781 

15247634( 

rl 

J  y 
j  60 

656059® 

7547096 

8692868 

11503684 

13250130 

15242531 

O 

iV.  Co-Sine. 

N.  S/we. 

•  — t 

j.V.  Co-Tang 

.1  N.  Tangent,  j 

M  Co-Secant. 

N.  Secant. 

M 

1 

49  D  E 

G  R  E  E  S. 

-—H 

Artificial  Sines,  Tangents,  and  Secants.  8  $ 


ao  D  £  G  R  E  £  S. 

L.  Sine. 

L.  Cosine. 

L .  Tangent. 

JL.  Co -Tang. 

L.  Secant.  1 

L.  Co-Sccant. 

O 

9.8080675 

9.8842540 

9.9238135 

10.0761865 

10.1 1  57460 

10.1919325 

60 

1 

2 

3 

4 

5 

6 

9.8082180 

9.80836S4 

9.8085188 

9.8086690 

9.8088192 

9.8089692' 

9.8841479 
9.884041  8 

9.8839357 

9.8838294 

9.8837232 

9.8836168 

9.9240701 

9.9243266 

9.9245831 

9.9248396 

9.9250960 

9.9253524 

10.0759299 
10.0756734 
10.0754169 
10.0751604 
10.0749040 
10.074647  6 

10.1  158521 
10.1 159581 
10.1 160643 
10.1  1  61706 
10.1 162768 
10.1 163832 

10.1917  S2o 
10.1916316 
IO.I  9148J2 
10.1913310 
10.191 1808 
10.1910308 

59 

58 

57 

56  I 

55 

54 

7 

8 

'  9 

10 

1 1 

12 

9.8091 192 
9.8092691 
9.8094189 
9.8095686 
9.8097182 
9.8098678 

9.8835104 

9.8834039 

9.8832974 

9.8831908 

9.8830841 

9.8829774 

9.9256088 

9.9258651 

9.9261 2 1  5 
9.9263778 
9.9266341 
9.9268904 

10.0743912 
10.0741 348 
10.0738785 

1 0.0736222 
10.0733659 
10.0731 096 

1 0. 1 164896 
10. 1  165961 
10. 1 167026 
10.1168092 
1©.I  [69159 
10.1 170226 

IO.I  908808 

I  O.I  9°73°9 

10,190581 1 
10  1904314 
10.19028  18 
10.1901322 

53 

51  I 

51  1 

5° 

49 

48  I 

13 

14 

15 

16 

17 

18 

9.8100172 

9.8101666 

9.8103159 

9.8104650 

9.8106141 

9.8107631 

9.8828706 

9.8827638 

9  8826568 
9.8825499 
9.8824428 

9-8823357 

9.9271466 

9.9274028 

9.9276599 

9-9179*  51 
9.9281713 
9.9284274 

ic.0728534 

1 0.0725972 
10.0723410 
10.0720848 
10.0718287 
10.071 5726 

lo.l  171294 
10.1172362 
10.1 173432 
10. 1 174501 
10.1175572 
10. 1 176643 

1 0. 1  899828 

I  0.1 898334 
10.1896841 
10.1895350 
10.1893859 
10.1892369 

47 

46 

45 

44 

43 

42 

19 

20 

21 

22 

2? 

24 

*5 
26 
i 7 
28 
29 
!  30 

31 

32 

33 

34 

35 

36 

37 
3s 
32 
4° 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 
51 

53 

54 

55 

56 

57 
5« 

j  59 
60 

9.8109121 
9.8J  10609 
9.8112096 
9.8113583 
9.81 1  5069 
9.8116554 

9.8822285 

9.8821213 

9.8820140 

9.8819067 

9.8817992 

9.8816918 

9.9286835 

9.9289396 

9.9291956 

9.9294516 

9.9297076 

9.9299636 

10.0713165 

10.0710604 

10.0708044 

10.0705484 

10.0702924 

10.0700364 

10.1  [77715 

10.1  [73787 
IO.1 179860 
IO.I  180933 
IO.I  182008 

IO.I  183082 

10.1890879 
IO.I  8S939  I 
IO.I  887904 
10.1886417 
10.1884931 

I  0.1  883446 

4* 

40 

39 

33 

37 

36  1 

9.81 18038 
9.81 19521 
9.8121003 

9.8122484 

9.812396^ 

9.8125444 

9.881 5842 
9.8814766 
9.8813689 
9.8812612 
9.8811534 
9.881045  5 

9.9302195 
9-93°4755 
9-93°7B  14 
9.9309872 
9-93I143I 

9.9314989 

10.0697805 
10.0695245 
10.0692686 
10.06901  28 
10.0687569 
10.068501 1 

IO.I  1841  58 
IO.I  185234 

IO.I  186311 
IO.I  187388 
IO.I  188466 
IO.I  189545 

10.1881962 
10.1880479 
10.1878997 
10.18775  1 6 

I  ©.1 876035 
10.1874556 

35 

34 

33  I 
31  I 

31  I 

3°  J 

9.8126923 

9.8128401 

9.8129878 

9.8131354 

9.8132829 

9.8i34303 

9.880937  6 

9.8808296 

9.880721 5 

9.8806134 

9.8805052; 

9.8803970 

9-93*7547 

9.9320105 

9.9322662 

9.9325220 

9.9327777 

9.9330334 

1 0.0682453 

1 0.0679895 
10.0677338 

1 0.0674780 

1 0.0672223 
10.0669666 

IO.I  190624 
10.1 191704 
IO.I  192785 
IO.I  193866 
IO.I  194948 
IO.I  196030 

10.1873077 
10.1871 599 
10.1870122 
10.1868646 
10.1867171 
19.1865697 

19  I 
28 

17  1 
26  I 
15 

24 

9.8135777 
9.8 137250  '< 
9.8 1  38721  ; 
9.8140192  | 
9.8I41662 

9.814313I 

9.8802887 
9.8801803' 
9.880071 9 
9.8799634 
9.8798548. 

9.87974  61 

9.9332890 

9-933544^ 

9.9338003 

9-9340  5  59 
9.9343114 

9-9345670 

10.06671 10 
10.06645  54 
10.0661997 
10.065944.1 

1 0.0656886 

10.065433° 

[©.1197113 

IO.I  198197 
IO.I  199281 

I  o.i  200366 
10.1201452 
IO.I  202538 

10.1864223 
10.1862750 
IO.I  861  279 
[0.1859804 
10.1858338 
10.1856869 

23 

22  I 
21  I 
20  I 

*9 

18 

9.8144600 

9.8146067 

9.8147534 
9.8148999 
9.81  50464 
9.8151928 

9.8796375 

9.8795187 

9.8794199 
9.87931  xo 
9.8792021 
9.8790930 

9.9348225 

9-935078° 

9  9353335 
9-9355889 

9.9358444 

9.9360998 

10.065 1775 

1 0.0649220 
10.0646665 
10.06441 1 1 

1 0.0641  556 
10.0639002 

10.1203625 
10.1204713 
IO.I  20580! 
IO.I  206890 
10.1207979 
10.1209070 

10.1855400 

10.1853933 

10.1852466 

10.1851001 

10.1849536 
IO.I  848072 

*7 

|  16  I 

*5 

14 

13  1 
12  1 

9.8i5339I 

9.8154854 

9.8156315 

9.8157776 

9.8159135 

9.8160694 

9.8789840 

9.8788748 

9.8787656 

9.8786563 

9.8785470 

9.878437  6 

9.9363551 

9.9366105 

9.9368659 

9-9371212 

9-9373765 

9.9376318 

10.0636448 
10.0633895 
10.063 1341 
10.0628788 
10.0626235 
10.0623682 

10.1210160 
10.1  21 1  252 

1 0.1212344 
10.1213437 
10.1214530 

1 0.1  21  5624 

10.1846609 
10.1845 1  a6 
10.1843685 
10.1842224 
10.1840765 
10.1839306 

1 1  1 
10  1 

9 

8 

7  1 
6  j 

9.8i62I51 
9.8163609 
9.8165066 
9.8166521 
9.816797  5 
_  9.8I  69429 

9.8783182 
9.8782189 
9.8781090; 
9.8779994 
9.877889  6 
9-8777799 

9.9378871 

9.9381423 

9.9383975 

9.9386527 

9.9389079 

9-939*631 

10.0621 129 
10*0618577 
10.0616025 
10.0613473 

1 0.0610921 

1  0.0608369 

10.1216719 
10.1217814 
[0. 1218910 
10.1  220006 

I  0.1 22  I  104 
10.1222201 

10.1837848 

10.1836391 

10.1834934 

10.1833479 

10,1832025 

10.183057* 

5 

4  J 

3 

2  I 
1  I 

o  1 

|  L.  Co-Sine , 

L.  S'/)??. 

L*  Co-Tang.  J  L.  Tangent. 

a  0  DEGREES. 

L.  Co-Secant. 

L.  Secant. 

M  J 

A  T 


ABLE 


of  Natural  and 


■ 

41  degrees 

M 

N.  5/W. 

V.  Co-Sine. 

N.  Tangent. 

iV.  Co-Tang. 

I  N.  Secant. 

N.  Co-Secant. 

o 

6560590 

7547096 

8692868 

1 1  503684 

1  - - 

13250130 

*5241531 

60 

I 

1 

3 

4 

5 

6 

6562785 
6564980 
6567174 
6569367 
65715 60 
6573751 

7545187 

754W8 

7541368 

7539457 

7537546 

7535634 

8697976 

8703087 

8708200 

8713316 

8718435 

8713556 

1 1496928 
11490176 
11483419 
11476687 

1 1469949 
11463215 

13153481 

*3156837 

13260194 

13163554 

13266918 

13270184 

*5137433 

*5231339 

1 5217150 
15212166 
15217087 

1 5212012 

59 

58 

57 

56 

55 

54 

7 

»  8 

9 

;  IO 

1 1 

ii 

6575944 

6578135 

6580326 
< 6582516 
6584706 
6586895 

7533721 
7531 808 
7529894 
7527980 
7526065 

7514*49 

8728680 

8733806 

8738935 

8744067 

8749201 

8754338 

H456486 

II449762 

I 1443041 

I 1436326 
l 1429615 

1 1422908 

*3173653 

13177015 

13280399 
*3183776 
1318715 6 
13290539 

1 5206942 
15201876 

1 5 196815 

*5*9*759 

1 5186708 

1  15181661 

53 

51 

5i 

5° 

49 

48 

47 

46 

45 
•  44 
43 
42 

4* 

40 

39 

38 

37 

36 

*3 

14 

15 

16 

17 

18 

6589083 

6591271 

6593458 

6595645 

6597831 

6600017 

7511133 
7520316 
7518398 
75 16480 
7514561 
751 2641 

8759478 

8764620 

8769765 

8774912 

8780062 

8785215 

I 1416206 
11409508 
U402815 

1 1396126 

I  138944* 

11381761 

13293925 

*3197314 

133007*6 

13304100 

*33°7497 
*  33*0897 

15*76619 

15171581 

15166548 

1 5161 520 

*5156496 

*515*477 

19 

20 

21 

22 

23 

24 

6602202 
6604386 
6606570 
6608753 
6610936 
66131 18" 

75 10721 

7508800 

7506879 

7504957 

7503034 

7501111 

8790370 
8795518 
8800689 
8805852 
881 1018 
88 1 61 86 

II376085 

11369414 

11362747 

11356085 

I *349427 
11341773 

• 

13314300 

*3317706 

*3311115 

*33H517 

13317941 

*333*359 

15146462 
15*4*452 
j  *5136447 

*513*446 

15126450 

15121459 

15 

26 

l? 

28 

*9 

3° 

661 5300 
6617481 
6619662 
6621842 
6624022 
6626201 

7499187 
7497161 
7495337 
749341 1 
7491484 

7489557 

8821357 

8826531 

8831707 

8836886 

8842068 

8847253 

11336124 

11319479 

11322839 

11316203 

**309571 

11302944 

I 

$ 

13334779 

13338202 

13341628 

13345057 

13348489 

I335*9M 

15116472 
1511 1489 
1510651 1 
*  5101538 
15096569 
15091605 

35 

34 

33 

32 

31 

30 

3J 

31 

33 

34 

35 

1  36 

6628379 
6630557 
6632734 
663491 i 
6637087 
6639262 

7487629 

7485781 

7483771 

7481842 

74799*1 

7477981 

8852440 

8857630 

8862822 

8868017 

; 8873115 

i  887841 6 

11296321 

11289702 

11183088 

11276478 

11269872 

11263271 

-  f 

13355362 

13358803 

13362246 

13365692 

13369141 

13371594 

15086645 

15081690 

15076739 

*507*793 

15066852 

1 5061915 

29 

28 

27 

26 

25 

14 

37 

38 

39 

40 

4' 

42 

6641437 
66436 1 1 
6645785 
6647959 
6650132 
6652304 

7476049 

7474**7 

7472184 

7470151 

7468317 

7466382 

8883620 

8888826 

8894034 

8899245 

8904459 

8909675 

1 1 256674 
11250081 

1 1143493 

11136909 

11230329 

11223754 

1  f 

V 

13376049 

*3379507 

13382968 

*3386432 

13389899 

13393369 

1 5056982 
15052054 
15047131 
15042211 
15037297 
15032387 

23 

22 

21 

20  ■ 

*9 

18 

43 

44 
!  45 

46 

47 

48 

6654475 
6656646 
6658817 
6660987 
6663 1 56 
6665325 

7464446 

7462510 

7460574 

7458637 

7456699 

7454760 

!  i 

8914894 
' 89201 16 

8925341 

8930569 

8935799 

8941032 

I  1217183 

1 1210616 

1  H04053 

1  *  197495 

1 1 190941 

1 1184391 

*3396841 

13400317 

*3403795 

13407176 

13410761 

134*4148 

1 5027481 
15022580 

1 5017683 
15012791 
15007903 

1 5003010 

17 

16 

*5 

*4 

*3 

12 

49 

5° 

5i 

51 

53 

54 

6667493 
666966 1 
6671828 

6673994 

6676160 

6678326 

7452821 
7450881 
7448940 
7446999 
7445057 
74431 15 

■  i 

• 

* 

8946268 

8951506 

8956747 

8961991 

8967238 

8971487 

1 1 177846 

II 171305 

1 1 164768 
III  58235 

1 1 1  51706 

1 1 145182 

♦  ; 

134*7738 

13431232 

13424728 

13418227 

*3431719 

13435234 

14998141 

14993267 

14988397 

1498353* 

14978670 

14973813 

1 1 

10 

9 

8 

7 

6 

55 

56 

57 

58 

59 

60 

6680491 
6682655 
66848 1 8 
6686981 
6689144 
6691 306 

7441 171 
7439119 
7437285 
7143  534° 
7433394 
7431448 

;  ;  1 

< 

"1  1 

• 

8977739 
8982994 
8988252 
8993512 
8998775 
900404 1 

1 1 138662 

1 1 132146 

1 1125635 
11119127 

1 1 112624 

1 1 106125 

% 

j  » 

. 13438742 
13442153 
13445767 
13449284 
13452804 

13456327 

14968961 

14964*13 

14959270 

14954430 

*4949596 

14944765 

5 

4 

3 

2 

1  j 

0 

1 

A7.  Co-Si ^e. 

JV. 

— ■  ■> 

• 

V.  Co-Tang 

48  D  E 

N.  Tangent. 

G  R  E  E  5 

JV*  Co-Secant. 

N. 

M 

f 


M 

L.  Sine,; 

L.  Co-Sine,  j 

0 

9.8169429 

9.8777799 

1  j 

9.8170882 

9.8776700 

2 

9.8171334 

9.8775661 

3 

9.8173785 

9.8774501 

4 

9.8175135 

9.8773401 

5 

9.8176685 

9.877I300 

6 

9.8178133 

9.8771 198 

7 

9.8179581 

9.8770096 

8 

9.3181028 

9.8768993 

9 

9.8182474 

9.8767889 

lo 

9.8183919 

9.8766785 

1 1 

9.8185364 

9.8765680 

12 

9.8186807 

9.8764574 

13 

9.8188250 

9.8763468 

H 

9.8189692 

9.876236 1 

15 

9.8191133 

9.8761253 

16 

9.8192573 

9.8760145 

17 

9.819401  2 

9.8759036 

18 

9.8195450 

9.8757927 

19 

9.8196888 

9.875681 6 

20 

9.8198325 

9.8755706 

21 

9.8199761 

9.8754594 

22 

9.8201 196 

9.8753481 

23 

9.8202630 

9.8752369 

24 

9  8204063 

9.8751256 

25 

9.8205496 

9.8750142 

26 

9.8206927 

9.8749027 

27 

9.8208358 

9.8747911 

28 

9.8209788 

9.8746795 

29 

9  8211217 

9.8745679 

30 

9.8212646 

9.8744561 

31 

9.8214073 

9.8743443 

32 

9.821  5500 

9.8742325 

33 

9  8216926 

9.8741205 

34 

9.821835  1 

9.8740095 

35 

9.8219775 

9.8738965 

36 

9.8221 198 

9.8737844 

37 

9.8222621 

9-8736711 

38 

9.8224042 

9-8735599 

39 

9.8225463 

9.8734476 

4° 

9  8226883 

9.8733351 

4l 

9.8228302 

9.8731117 

41 

9.822972,1 

9.8731 102 

43 

98231138  |  9.8729976 

44 

9.8231555 

9.8728849 

45 

9-823397I 

9.8727722 

46 

9.8235386 

9.8726594 

47 

9.8236800 

9.8725466 

48 

9.8238213 

9-8714337 

49 

9.8239626 

9.8723207 

50 

9.8241037 

9.872207  6 

5i 

9.8242448 

9.8720945 

52 

9.8243858 

9.87*9813 

53 

9 8245267 

9.8718681 

54 

9.8246676 

9.8747548 

55 

9.8248083 

9.8716414 

56 

9.8249490 

9.8715179 

57 

9.3250896 

9.8714144 

58 

9.8252301 

9.8713008 

59 

98253705 

9.871 1872 

60 

9.8255l09 

9.8710735 

~TTCo-Sine. 

L. 

Jrtificial  Sines,  Tangents  and  Secants. 

D  E  G  R  E  E  S. 


_AL 

L.  Tangent, 
9.939^31 


L.  Co-Tang. 


9.9394*81 

9.9396733 

9.9399184 

9.9401835 

9.9404385 

9.9406936 

9.9409486 
9.94 1 2036 
9.9414585 
9.941^35 

9.9419684 

9.9422233* 


9.9424782 

9-941733I 

9.9429879 

9.9432,428 

9-9434976 

9.9437524 

9.9440072 
99442619 
9.9445 1 66 
9.9447714 
9.9450261 
9.9452807 


9-9455354 

9.945790° 

9.9460447 

9.9462993 

9.9465539 

9.9468084 
9.9470630 
9  9473175 

9.947571° 

9.9878265 
9.9480810 
9  9483355 

9.9485899 

9.9488443 

9.9490987 

9-9493531 

9.9496075 

9.9498619 


9.9501 1 62 
9.9503705 
9.9506248 
9.9508791 

9-951 1334 
9.9513876 

9.9516419 

9.9518961 

9-9521  503 
9.9524045 

9.9526587 

9.9529128 


9.9531670 

9  953421 1 
9.9536752 
9.9539193 

9.9541834 

9-9544374 


10.0608369 


10.0605818 

10.0603267 

10.0600716 

10.0598165 

10.0595^15 

10.0593064 

i  0.05  90  5 14 
10.0587964 
10.058541 5 
10.0582865 

10.0580316 

10.0577767 

10.0575218 

10.0572669 

10.0570121 

10.05*67572 

10.0565024 

10.0562476 

10.05  59928 
10.05  57381 
10.0554834 
10.0551286 
10.0549739 
10.0547193 


Z,.  Co-Tang. 


1 0.0544646 
10.0542100 

i©-°5395  53 
10.0537007 
10.0534461 
10.053 1916 


10.0529370 
10.0516825 
10.0524280 
10.0521735 
10.05 19190 
10.05 16645 


10.05 1 410 1 

10.0511557 

10.050901 3 
10.0506469 
10.0503925 
10.0501381 


10.0498838 
10.0496295 
10.0493752 
10.049 1 209 
10.0488666 

10.0486124 


10.0483581 

10.0481039 

10.0478497 

10.0475955 

10.0473413 
1 0.0470872 


10.0468330 
10.0465789 
10.0463248 
10.0460707 
10  0458166 
10.0455626 


10. 1 222201 


10.12233°° 

10.1224399 

10.1225499 

10.1226599 

10.1227700 

10.1228802 


10.1229904 
10.1231007 
10.12321 1 1 
10.123321 5 
10. 1234320 
« 0.1  23  5426 


10.1236532 
10.1237639 
10  1238747 
10.123985  5 
10.1240964 
10.1242073 


10.1243184 
r®.  1244194 
10.1245406 
10.1246518 
10. 1 247631 
10.1248744 


10.1249858 

10.1^,50973 

io.[252o88 

1 0.1253105 

10.1254321 

10.1255439 


10.1256557 

10.1257675 

10.1258795 

10.1259915 

10.1261035 
10.12621  56 

10.1263278 
io.  1 26440I 
10  1265524 
10.1266648 
10.1267773 

10.1268898 


10.1270024 

10.1271151 

10.1272278 

10.1273406 

IO.H74534 

10.1275663 


10.1276793 

10.127792-4 

10.H79055 

10.1280187 

10.1281319 

10.1282452 


L.  Tangent, 


48  O  F.  G  REE  S. 


10.1283586 

10.1284721 

10.1285856 

10.1286992 

10.1288128 

10.1289265 

L.  Co-Secant. 


L.Co  Secant,  f 

10.1830571  J 

60  I 

10.18291  18 

59*  I 

10.1827666 

58 

10.1826215 

57 

10.1824765 

56 

10.1823315 

55 

10.1821867 

1  54  J 

10.1820419 

53  | 

10.1818972 

51  I 

10.1817526 

51  1 

10.1816081 

5o  j 

10. 1 814636 

49  I 

10.1813193 

1  48 

j  10.1811750 

47  | 

10.1810308 

1  4^  ! 

10.1808867 

45  1 

10.1807427 

44  I 

10.1805988 

43 

[  10.1804550 

41  j 

I  0. 1  803  I  I  2 

41  1 

10.1801675 

4° 

I0.1800239 

39 

IO.I798804 

38 

j  IO.1797370 

1  87 

10.1795937 

1  36 

1  10.1794504 

1  35 

io.I79.3073 

34 

I  10.1791642 

33 

|  1 0. 1 79021 2 

I  31  ! 

I  10.1788783 

1  3i 

10.1787354 

|  3° 

i  io.I785917 

19 

10.1784500 

28 

10.1783074 

1  27 

10.1781649 

I  26 

10.1780225 

25 

j  10.1778802 

24 

10.1777379 

10.1775958 

10.1774537 

10.1773117 

10.1771698 

10.1770279 


10.1776862  j 

17 

10.1767445 

16 

10.1766025  | 

15 

10.1764614  I 

14 

10.1763200  j 

13 

10.1761787  J 

12 

10.1760374 

10.1758963 

1°-I757552 

10.1756142 

10.1754733 

10.1753324 

10.1751917 
10.1750510 
1 0.1749 1 04 
10.1747699 
10.1746295 
10.1744891 


JL.  Secant . 


M 


y 


86 


M 

N.Sine. 

N.  Co-Si  ne. 

Tangent 

0 

6691306 

7431448 

■: 

90040x1.1 

•  i 

6693467 

742950! 

9009309 

2 

6695628 

7427  5  54 

i 

' 9014580 

3 

6697788 

7425606 

9019854 

4 

6699948 

7423657 

l  O  !  j 

9025 131 

5 

6702107 

7421708 

903041 1 

6 

6704266 

741975S 

9035694 

7 

6706424 

7417808 

9040979 

8 

6708582 

7.4 1 58'57 

,  ,  j 

9046267 

9 

6710739 

741 39° 5 

9051558 

Io 

6712895 

741 >953 

✓  ,  } 

9056851 

1 1 

671 5051 

7410000 

,  -  ,  f 

9062147 

12 

6717206 

.  7:408046 

) 

9067446 

13 

6719361 

7406092 

9072748 

14 

6721515 

7404 1 37 

9078053 

15 

6723668 

740  2 i 8 1 

9083360 

16 

672582.1 

7400225 

908867 1 

17 

6727973 

7398268 

• 

9093984 

18 

6730125 

7.396311 

1  •  1 

9099300 

19 

6732276 

7394353 

91046 i 9 

20 

6734427 

7392394 

,  ■ 

9109941 

21 

6736577 

7390435 

9115265 

‘22 

6738727 

7388475 

9120592 

S3  J 

6740876 

7386515 

r  t  ,  ,  5 

91 25922 

24 

6743024 

7384554 

| 

9131255 

25 

674 5 1 72 

7382592 

p  >  ,  1 

9136591 

26 

6747319 

7380629 

9141929 

27 

6749466 

7378666* 

f  , 

1  A  f  « 

'  9H7270 

28  \ 

6751612 

7376702 

| 

9152615 

29 

6753757 

7374738 

9I57962 

3o. 

6755902 

7372773 

9163312 

31 

6758046 

7370808 

9168665' 

32 

67601 90 

7368842 

9174020 

33 

6762333 

7366875 

9179379 

34 

6764476 

7364907 

O  '1  1 

9184740 

35 

6766618 

7362939 

9190104 

36 

6768760 

7360971 

9195471 

37 

6774901 

7359002 

> 

9200841 

38 

6773041 

7357032 

i  9206214 

39 

6775181 

7355o6i 

921 1 590 

4° 

6777320 

7353090 

9216968 

41 

6779459  i 

7351118 

9222350 

42 

6781597 

7349146 

9227734 

43 

6783734 

7347173 

— ■ - — j 

9233122 

44 

6785871 

7345199 

9238512 

45 

6788007 

7343225 

9243905 

46 

6790143 

7341250 

9249301 

47 

6792278 

7339275 

9254700 

48. 

J794413 

7337299 

t 

9260101 

49 

6796547 

7335322 

9265506 

50, 

6798681 

7333345 

«  1  | 

9270914 

5i 

68008 1 4 

7331367 

9276324 

52' 

6802946 

7329388 

9281738 

53 

6805078 

7327409 

9287154 

54 

6807209 

7325429 

9292573 

55 

6809339 

7323448 

9297996 

56  . 

681 1469 

732 1467 

9303421 

57 

68T3599 

7319485 

93088  9 

58 

681 5728 

7317503 

93142' 0 

59 

6817856 

7315520 

9319714 

60  . 

68 1 9984 

7313537 

932515 1 

IV.  Co-Sine.  | 

N. 

V.  Cfi-TrfWEf.' 

A  Table  of  Natural  and 

42  deg  r  FTnrr 


N.  Co-Tang. 

,1 1 196121 


1  1099630 

;I  XOQ3I4O 
I  1026653 
I I080I7I 
IIO73693 
I  1067219 


IIG607  50 
I IO54284 
11047823 
I IO4I 365 
I IG349I2 
I  I *28463 


i  lolioi 9 
U015578 
1 1009141 
1 1002709 
16996281 
10989856 


10983436 
1 0977020 
10970608 
10964201 

io957797 
Io95 1 397 


1 0945002 
,10938610 
10932223 
10925840 
.10919460 
10913085 


10906714 

10900347 

10893983 
10887624 
10881269 
1 08749 1 8 


10868571 

10862228 

10855889 

io849554 
10843223 
,  1 0836896 


10830573 

10824254 

108 17939 

10811628 

10805321 

10799018 


1.0792718 
1.0786423 
1 0780 1 32 
10773844 
10767561 
10761282 

10755006 

10748734 

10742467 

10736203 

10729943 

10723687 


N.  Tangent. 


a  7  D  E  G  R  E  E  S. 


N.  Secant . 

N.  Co  Secan 

(. 

13456327 

14944765 

60 

13459853 

I  1 498994° 

59 

•:  13463382 

149861.18 

58 

13466914 

1 49  3P3  pi. 

57 

!  13470449 

14925488 

56 

13473987 

14920680 

55 

13477528 

14915875 

54 

13481072 

14911076 

53 

i  13484619 

14906280 

52 

13488169 

14901489 

5i 

13491721 

14896703 

50 

13495277 

14891920 

49 

13498836 

14887142 

48 

13502398 

14882369 

47 

:  13505963 

14877599 

46 

13509531 

14872834 

45 

13513102 

14868073 

44 

13516676 

14863317 

45 

13520254 

14858565 

42 

13523834 

14853817 

4i 

13527417 

14849073 

40 

13531003 

14S44334 

39 

13534593 

14839599 

38 

13538186 

14834868 

37 

13541781 

1  14830142 

36 

13545379 

14825420 

35  1 

13548980 

14820702 

34  I 

13552585 

14815988 

33  I 

13556193 

14811278 

32 

13559803 

14806573 

3i  [ 

^3563417  1 

14801872 

3°  j 

13567034 

14797176 

29 

13570654 

14792483 

28 

13574277 

14787795 

27  | 

13577903 

147831 ii 

26  | 

13581532 

14778431 

25  j 

13585164 

H773755 

24I 

13588800 

14769084 

23 

13592438 

14764417 

22  J 

13596080 

H759754 

2 1  j 

J3599725 

H755095 

20 

13603372 

1475044° 

19 

1 3607023 

1474579° 

18  j 

1 36 i 0677 

14741144 

17  j 

13614334 

14736501 

16 

13617995 

14731864 

15 

13621658 

I4727230 

14  1 

13625324 

1 4722600 

13  1 

13:628994 

14717975 

12  1 

13632667 

14713353 

11  I 

13636343 

14708736 

IO  J 

13640022 

14704123 

9 

13643704 

14699514 

8 

13647389 

1 469491 0 

7 

13651078 

14690309 

6 

13654770 

14685713 

5 

1 3658464 

14*681  no 

4 

1 3662162 

14676532 

3 

13665863 

14671*948 

2  I 

13669567 

14667368 

1 

13673275 

14662792 

O 

liV  Co-Secant. 

N.  Secant.  { 

Mj 

Artificial  Sines,  Tangents,  arid  Secants.  87 


42  1)  E  t>  R  E  E  S. 


M 

0 

E.  S7«<?. 

L.  Co - 

L.' Tangent. 

L.  Co -Tang. 

| 

L.  Secant. 

>  E.  Co-Secant. 

60  ; 

- - i 

9*8255 109 

9.8710735 

■  - 

9*9  544374 

10.045  5626 

10.1289165, 

^o*!!  74489  I 

I 

9*8256512 

9.8709597 

9-9  5469 1 5 

10.0453085 

10.1290403 

iO.!  743488 

59  : 

h 

9.825791*3 

9.8708458 

9*9  54945  5 

10.0450545 

10.1 291 541 

IO.I742087 

58  i 

3 

9,8259314 

9.8707319 

9-95  51995 

1 0.0448005 

10.1292681 

10,1740686 

57 

4 

9.826071 5 

9.8706179' 

9*95  54535 

10.0445465 

10.1293821, 

i;ofcl  7392*85 

56 

5 

9.82621 14 

9.8705039 

9*9  5  5  7C7  5 

10.0442925 

10.1294961 

10,1737886 

55 

6 

9.8263512 

9.8703898 

9*95  596i5 

10.0440385 

10.1296102 

10,1736488 

54 

7 

9.82649 10 

9.870275  6 

9.9562154 

10.0437846 

10. i  297244 

io.1735090 

53 

8 

9.8266307 

9.8701 6i  3 

9.9564654 

10.0435306 

10. 1 298387 

10.1733693 

52  < 

9 

9.8267703 

9.8700470' 

9.9567233 

10*0432767 

10.1299530 

IO.I732297  ! 

5i 

1 0 

9.8269098 

9.8699326 

9.9569772 

1 0.0430228 

10.1300674 

IO.I730902 

50 

1 1 

9.8270493 

.^.8698182 

9.9572311 

10.0427689 

1 0.1 301  8 1 8 

10.1729507 

49  : 

1 2 

9.8271887 

9.8697037 

9.9574850 

10.04251 50 

10.1502963 

IO.I7281  13 

48 

13 

9.8273279 

9.8695891. 

9*9577389 

1 0.04226 1 1 

1 0.13041 09 

IO.I72672I 

47 

14 

9*827467* 

9.8694744 

9.9579927 

1 0.0420073 

io.i  505256 

10.1725329 

46 

1 5 

9.8276063 

9.8693  597  ’ 

9.9582465 

1 0.041 75  3  5 

1 0.1306403 

ic. 1723937 

45 

16 

9.8277453 

9.8692449 

9.9585004 

1 0.04 14996 

10.1307551 

ro.i  722547 

44  : 

17 

9.8278843 

9.869  1301 

9.9587542 

10,0412458 

10.1508699 

10.1721 1  57 

48 

18 

9.828023  r 

9.8690152. 

9.9590080 

1 0.0409920 

10.1309848 

ro.i  719769 

42 

*9 

9.828 16 19  , 

9.8689062 

9.95^2618 

1 0.0407382 

10.1310998 

10.171 8381 

4i 

20 

9.8283006 

9.868785  1 

9-9595I55 

1 0.0404845 

10.1312149 

10.1716994 

40 

21 

9.82.84393  i 

9.8686700 

9.9  597693 

1 0.0402307 

> 

10.1313300 

10.171 5607 

39 

22 

9.8285778 

9.8685548. 

9.9600230 

1 0.0399770 

10.1314452 

10.1714222 

38 

23 

9.8287 163 

9.8684396 

9.9602767 

1 0.0397233 

10.1315604 

10.1712837 

37 

24 

9.8288547 

9.8682241 

9.9605305 

10.0394695 

10.1316758 

10.171 1453 

36 

25 

9.8289930 

9.868io38 

9.96.07842 

110.03921 58 

10.13  I  79  I  2 

10.17  1 0070 

35 

26 

9.8291  312 

9.8680934 

9.9610378 

r  0.0389622 

10. 1 3 19066 

1 0.1708688 

34 

27 

9.8292694 

9:8679779 

9.961  2915 

1  0.0387085 

10.1320221 

ic. 1707306 

33 

28 

9.8294075 

9.8678623 

9.96.1  5452 

10.0384548 

10.1321377 

Jo. 1705925 

32 

29 

9.8295454 

9.8677466' 

9.9617988 

10.0382012 

10.1322534 

10.1704546 

3i 

30 

9. 8296833 

9.86763o9: 

9.9620525 

10.0379475 

10.1323691 

10.1703167 

30 

3i 

9.8:2982  12 

9.8675 1 5 1 

9.9623061 

1 0.0376939 

10. 1 324849 

10.1701788 

29 

32  ‘ 

9.8299589 

9.8673992 

9.9625597 

10.0374403 

ro. 1 326008 

10.170041 1 

28 

33 

9.8  300966 

9.8672833: 

9.^6281  33 

10.0371867 

10. 1 317 167 

IjO.-l  699034 

27 

34 

9.8302342 

9.8671673 

9.96^30669 

1 0.036933 1 

t 

10.1328327 

10.1697658 

26 

35 

9.8303717 

9.86705 1 2 

9.9633204 

1 0.0366796 

10.1-329488 

10.1696283 

25 

36 

9.8305091 

9.866935 1 

9.963574° 

10.0364260 

10.1330649 

1 0.1694909 

24 

37 

9.8  306464 

9.8668189' 

9.9638275 

10.0361725 

10.133181 1 

10.1693536 

23 

38 

'9.8307837 

9.8667026 

9.964081  1 

10.0359189 

10.1332974 

10.1692163 

22 

39 

9.8309209 

9.8665863 

9.9643346 

10.0356654 

1  °*  1  3  3  4 1 3  7 

10.169079 1 

21 

40 

9.8310580 

9.8664699 

9.9645881 

10.03541 19 

ie.1335301 

10.1689420 

2o 

AI 

9.8311950 

9.8663534 

9.9648416 

10.035 1 584 

10.1336466 

10. 1 6880  50 

19 

fT  i 

42 

9.8313320 

9.8662369 

9-96  509  5  I 

10.0349049 

10.1337631 

1 0. 1 686680 

18 

43 

9.83 14688 

9.8661203 

9.9653486 

10.03465 14 

10. 1338797 

10.1685312 

1 7 

44 

9.8316056 

9.8660036 

9.9656020 

10.0343980 

10.1339964 

10.1683944 

16 

»  * 

A.% 

9.8317423 

9.86  5  8868 

9-9658555 

10.0341445 

10.1341 132 

1 0.1682  577 

15 

46 

9.8318789 

9.8657700 

9.9661089 

10.033891 1 

10.1342300 

10.168121 1 

14 

47 

9.83201  55 

9.865653 1 

9.9663623 

10.0336377 

1  o.i  343469 

10.1679845 

13 

48 

9.8321  519 

9.8655362 

9.96661  57 

10.0333843 
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7 1 28426 

9838415 

10164239 

14028343 

14258743 

28 

33 

7015314 

7126385 

9844141 

101 58326 

14032360 

14154929 

17 

34 

7017387 

7124344 

9849871 

loi 52417 

14036380 

14250319 

26 

35 

7019459 

7122302 

9855603 

10146512 

14040403 

14246112 

25 

3^ 

7021 530 

7120260 

9861339 

10140610 

14044430 

14241909 

24 

37 

7023601 

71 18217 

9867079 

10134712 

• 

14048460 

14237710 

23 

38 

7025671 

7116174 

9872821 

10128817 

14052494 

14233514 

22 

39 

7027741 

71 14130 

9878567 

10122925 

,1 

14056532 

14229323 

21 

4° 

7029810 

71 1 2086 

9884316 

loi 17037 

. 

14060573 

14225134 

20 

41 

7031879 

71 10041 

9890069 

1 0 1 1 1 1 5  3 

14064617 

14220950 

19 

42 

7033947 

7107995 

9895825 

10105272 

14068665 

13216769 

18 

43 

703601 4 

7 1 05948 

9901584 

10099394 

14072717 

14212592 

17 

44 

7038081 

7103901 

9907346 

10093520 

14076772 

14208418 

16 

45 

7040147 

7101854 

99131 12 

10087649 

14080831, 

142042,48 

15 

46 

7042213 

7099806 

9918881 

10081782 

14084893 

14200081 

14 

47 

7044278 

7097757 

9924654 

10075918 

14088958 

14195919 

13 

48 

7046341 

7095707 

9930429 

10070058 

14093028 

14191761 

12 

49 

7048406 

7093657 

9936208 

1 0064201 

14097100 

14187605 

11 

5° 

7050469 

7091607 

9941991 

1 0058347 

14101 177 

I4l83454 

IO 

5i 

7052532 

7089556 

9947777 

10052497 

14105256 

14179305 

9 

52 

7054594 

7087504 

9953566 

1004665 1 

14109340 

14175161 

3 

53 

7056655 

7085451 

9959358 

1 0040807 

141 13427 

14171020 

7 

54 

7058716 

7083398 

9965154 

10034968 

14117517 

14166883 

6 

55 

7060776 

7081345 

9970953 

10029131 

14121611 

14162749 

5 

56 

7062835 

7079291 

9976756 

10023298 

14125709 

141 58619 

4 

57 

7064894 

7077236 

9982562 

loo  I  7469 

14129810 

14154493 

3 

58 

7066953 

707  5180 

9988371 

ieol 1642 

141 33  9 1 5 

141 50370 

2 

59 

706901 1 

7073124 

9994184 

I 0005819 

14138024 

14146251 

I 

60 

707 1 068 

7071068 

1 0000000 

I 0000000 

14142136 

14142136 

0 
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The  End  of  the  TABLE  of 


M  L.  Sine . 


o  9.851771  j 

9*8419011 
9.8420*28 
9.8421634 

9.8422939 

9.8414244 
9.8425  548 

9.8426851 
9.8428154 
9.8419456 
9.8430757 
9.8432057 
9.8433356 


9.8434655 

9.8435953 

9.8437^5° 

9.8438547 

9.8439842 

9.8441137 


9.8442432 
9.8443725 
9.8445018 
9.84463  10 
9.8447601 
9.8448891 


9.8450181 

9.8451470 

9.8452758 

9.8454045 

9.845533^ 

9.8456618 


9.8457903 

9.8459188 

9.8460471 

9.8461754 

9.8463036 

9.8464318 

9.8465599 
9.8466879 
9.84681  58 
9.8469436 

9.8470714 

9.8471991 


9.8473267 

9.8474548 

9.8475817 

9.847709^ 

9.8478365 

9.8479637 


Artificial  Sines,  TangentSj  Secants, 


L.  Cosine. 


9.8569341 


9.8568121 

9.8566900 

9.8565678 

9.8564455 

9.8563232 

9.8562008 

9  8560784 

9.8559558 

9.8558331 

9.8557106 

9.8555878 

9.8554650 

9-855341 1 
9.8552192 
9.8550961 
9.8549730 
9.8548499 

9.8547266 

9.8.546033 

9.8544799 

9.8543564 

9.8541329 

9.8541093 

9.8539856 


9.85.38619 

9.8537381 

9.8536142 

9.8534902 

9.8533662 

9.8532421 


9.8531179 

9*85^9936 

9.8528693 

9.8527449 

9.8526204 

9.8524959 


9.85l37r3 

9.8522466 

9.8521218 

9.85I9970 

9.8518721 

9.8517471 


9.8480909 

9.8482180 

9.8483450 

9.8484720 

9.8485989 

9.8487257 


9.8488  524 
9.8489791 
9.8491057 
9.849  23  2 1 

9.8493586 

9.849485° 

L.  Co-Sine. 


9.8516220 
9.8514969 
9*85 137I7 

9.8512465 

9.8511211 

9-8509957 

9.8508702 

9.8507446 

9.8506190 

9.8504933 

9.8503675 

9.85024.17^ 

9.8501 157 

9.8499897 

9.8498637 

9.8497375 
9.84961 1 3 
9.849485° 

JL. 
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L.Tangfnt. 

9.98*48371 


degrees. 


9.9850900 

9.9853428 

9.9855956 

9.9858484 

9.9861012 

9.986354° 

9.986,6068  r 
9.9868796 
9.9871123 
9. 9873651 
9.9876179 
9.987870  6 

9.9881234 

9.9883761 

9.9886289 

9.9888816 

9.989][344 

9.9893871 

9.9896399 

9.9898926 

9.9901453 

9.9903981 

9.9906508 

9.9909035 

9.991 1 562 
9.9914089 
9.9916616 

9*99I9I43 

9.9921670 

9.9924197 


JL.  ty-Jang' 
To.oi-5i628 


9.9926724 

9.9929251 

9.9931778 

9.9934305 

9.9936832 

99939359 


9.9941886 

9.9944413 

9.9946940 

9.9949466 

9.9951993 

9.9954520 


9.9957047 

9-9959573 
9.9962100 
9.9964627 
9*9967 1 54 

9.9969680 


9.9972207 

9*9974734 
9.99772  60 
9.9979787 
9.9982314 
9.9984840 

9.9987367 

9.9989893 

9.9992410 

9.9994947 

9-9997473 

10.0000000 


1 0.0 1 49 1 00 

10.0146572 
10.01440^4 
10.0141  5I;6 

IO.OI38988 

IO.OI36460 


10.013^9^2 
10.0131464 
IO.0128877 
10.0126349 
IO.0H3821 
10.01*1294 
I  0.0 1  j  8766 
I  0.0 1  16239 
io.oi  I  371 1 
1  0.0 1 1 1184 

1 0.0 1  086  56 
10.0106129 

I0.010360I 

10.0 100014 

10.0098547 

10.0096019 

10.0093492 

10.0090965 

10.0088438 
10.008591 1 
10.0083384 
1 0.0080-8  57 
10.0078330 
10.0075803 

10.0073276 
10.0070749 
10.0068222 
10.0065695 
10.0063168 
1 0.0060641 

10.00581 14 
10.0055587 
10.0053060 
10.0050534 
10.0048007 
10.004548c 


10.0042953 

10.0040427 
10.0037900 
10.0035373 
10.003284  6 
10.0030320 


10.0027793 
10.0025266 
10.002274c 
10.0020213 
10*0017686 
10.001  5 1 60 


10.0012633 
10.0010107 
10.0007580 
10.0005053 
10.0002527 
1 0.0000000 


L.  Secant. 

10.1430659 


10.143  *879 

1 0.143  3 100 

10.143^321 

10.1435545 

10.1436768 

10.1437991 


10.1439216 
1 0.1440442 
1 0.1441 668 
10.1442894 
I0.I4441  22 
I0.1445350 


JL.  Co-Secant. 

lo.i  582287 


10.1446579 
10.1447808 
10.1449039 
1 0.1450270 
10.1431501 
10.1452734 


^  i 


10.1476287 
10.1477534 
10.1478782 
1 0.1480030 
10.1481279 
10.1482529 

10.1483780 

10.1485031 

10.1486283 

10.1487535 

10.1488789 

10.1490043 


I  c.  1  580979 
10. 1 579672 
io.l  578366 
l©.l  577061 
10.1575756 
I0.1574451 


10. 1 573  r49 

10. 1 571846 
10.1  570544 

10. 1  569243 
10.1567943 

10.1  566644 

10.1565345 

10.1  564047 

10.1  562750 

10.1  561453 
IO.I  5601  58 

IO.I  558863 


10.1453967 

10.1455201 

10.1456436 

10.1457671 

10.1458907 

10.1460144 

IO.I  461381 

10.146261,9 

10.1463858 

10.1465098. 

10.1466338. 

10.1467579 

10.1468821 
10.1470064 
10.1471307 
10.147155 1 
10.1473796 
10.1475041 


1 0.1 557568 
10.1556275 
IO.I  554982 
IO.I  553690 

10.1552399 

IO.I  55  1 109 

10.1  549819 
10.1548530 

10.1  547242 

10.1  54595  5 
16.1544668- 

10.1  543382, . 


IO.I  542097 
10.1 540812 

IO.I  539519 
IO.I  538246 
IO.I  536964 
IO.I  535682 


60 


IO.I  534401 
IO.I  533121 
10.1531842 
IO.I  530564 
IO.I  529286 
IO.I  528009 


10. 1491 298 
10.1491554 
10.1493810 

10.1495067 

10.1496325 

10.1497583 


10.1498843 

IO.I  500103 

10.1501363 

IO.I  5CI725 
IO.I  503887 
IO.I  505150 


IO.I  526733 
10.1525457 

10.1  524183 

10.1  522909 
10.1521635 

10.1  510363 

10.1519091 
IO.I  517820 
IO.I  516550 
IO.I  515280 
10.1 5 1401 1 
IO.I  512743 

10.1  511476 

10.1  510209 

10.1  508943 
IO.I  507678 
IO.I  506414 
IO.I  5°5 1 5° 
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58 

57 

56 

55 

54 


53 

52 

5i 

50 

49 

48 


47 

46 

45 

44 

43 

42 


4i 

4° 

39 

38 

37 

36 


35 

34 

33 

3^ 

'V, 

■  30 


29 

28. 

2  7. 
26 

25 

14 


23 

22 

21 

20 

19 

18 


17 

16 

15 

14 

13 

12 


1 1 
10 

9 

8 

7 
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Natural  3.nd  Artificial  Sines 9  Tangents  ,  £inci  Sec  ants  9 


;  ;  .  . .  * 

THESE  are  continued  to  every  Degree  and 
.Minute  of  the  Quadrant. 

i .  And  the  firft  thing  to  be  done  is  to 
know  how  to  take  out  the  Sine,  Tan¬ 
gent  or  Secant,  whether  Natural  or  Logariihmical, 
of  any  Degrees,  or  Minutes. 

In  order  to  which  you  will  find,  that  the  Natu¬ 
ral  Numbers  are  always  in  the  Left-hand  Page, 
and  the  Artificial  or  Logarithmical  on  the  Right- 
hand  Pages :  So  that  for  every  Degree  and  Minute 
of  the  Quadrant,  you  have  before  you,  one  right 
againft  the  other,  the  Natural  and  Logarithmic 
Sines,  Tangents  and  Secants,  with 'their  Comple¬ 
ments  placed  by  them. 

2.  If  therefore  the  Number  of  the  Degrees  of 
any  Ark  or  Angle  given  be  under  45*,  you  muft 
look  for  it  at  the  Head  of  the  Table;  but  if  it  ex¬ 
ceed  450,  you  will  find  it  at  the  Bottom  or  Foot ; 
and  as  in  the  former  Cafe  you  find  the  Minutes 
under  M  increafing  downwards  on  the  Left-hand 
of  the  Page  ;  fo  in  the  latter,  they  begin  at  the 
Bottom  of  the  Page  on  the  Right-hand  of  it  and 
increafe  upward. 

Thus,  if  you  look  for  23  Degrees  13  Minutes, 
you  will  find  in  Page  48  of  the  Tables,  and  its  Na¬ 
tural  Sine  will  be  3942093,  irs  Natural  Tangent. 
4289449,  and  jn  che  Right-hand  Page  its  Ar¬ 
tificial  Sine  will  be  9.5957 268,  and  its  Logarith¬ 
mical  Tangent  9.6324015,  &c. 

But  if  the  Degrees  given  had  been  more  than 
45%  as  fuppofe  61  \  25'.  then  you  turn  till  you 
Come  to  thofe  Degrees  at  the  Foot  of  the  Table  • 
which  you  will  find  in  Page  58,  59:  and  there 
you  wlI  find  (reckoning  the  23'  upwards  in  the 
Right-hand  Column  of  Minutes  over  M)  that  the 
Natural  Sine  will  be  8781222,  and  the  Natural 
Tangent  will  be  183  53999  ;  the  Logarithmicl^Sine 
will  be  9  943 ")  549,  and  the  Logar.ithmicl^Tangent 
will  be  10.2637307  ;  and  fo  for  the  Secants,  &c. 

If  you  want  the  Natural  or  Artificial  Sine, 


tis  greater  than  180;  and  then  feek  in  the  Tables 
for  the  Sine,  Tangent  or  Secant  of  the  Remain¬ 
der.  Thus  123%  ij'.  lubftra&ed  from  i8o». 
leaves  56%  49'.  whole  Sine,  or  Tangent  muft  be 
lought  in  the  Tables,  as  is  fhewn  above. 

4*  And  when  this  is  underftood,  the  Inver fe 
Practice  of  finding  the  Degrees  and  Minutes  an- 

twericg  to  any  Sine,  Tangent  or  Secant  given, 
will  be  eafie. 

/^us  fuppolVyou  would  have  the  Degrees  and 
Minutes  anfwering  to  7027782,  a  Natural  Sine  : 
you  muft  look  amongft  the  Natural  Sines,  either 
downward  or  upward,  till  you  find  the  Number 
given,  and  then  on  the  Top  or  Bottom  you  will 
have  the  Degrees ;  and  the  Minutes  on  the  Right  or 
Left-hand  in  the  Colume  marked  M  accordingly  • 
and  fo  you  will  find  the  Degrees  and  Minutes  an- 
wering  to  the  Natural  Sine  7027782,  to  be  44*. 
39  •  For  tho’  it  be  not  to  be  found  there  exactly, 
neareft  to  it  is  7027741  ;  whofe  Degr. 
and  Min.  are  440.  39'.  and  fo  you  muft  always  do 
when  you  can  t  find  the  Numbers  exactly  :  which 
will  moft  times  be  the  cafe. 

Thus  the  Arch  to  the  Log.  Sine  8.8647376, 
will  be  found  to  be  40.  12',  &c. 

How  thefe  Tables  areufeful  in  all  kinds  of  Tri¬ 
gonometrical  Calculations ;  as  in  Navigation,  Di¬ 
alling,  Aftronomy,  all  Treatifes  on  thofe  Sub¬ 
jects  do  acquaint  us. 


Tangent  or  Secant  of  any  Ark  greater  than  90°. 
as  fuppofe  of  123°.  1 1'.  you  muft  firft  fubftraCt  it 
from  180  if  it  be  lets  than  it,  or  from  360  when 


N.  B.  There  hath  very  great  Care  been  taken 
in  the  Correction  of  thefe  Tables  and  thofe  of  the 
Logarithms ,  and  I  believe  very  few  Faults  have 
been  committed  ;  but  whenever  tht  Calculator 
finds  Reafon  to  fufpeCt  the  Tables,  it  will  be  very 
eafie  for  him,  by  confidering  the  Courfe  and  Pro¬ 
portion  of  the  Encreale  or  Decreale  of  the  Num¬ 
bers  in  the  Tables,  as  they  ftand  near  that  which 
he  judges  faulty,  either  above  or  below  it,  to  find 
out  nearly  what  Figure  is  wrong,  an  i  how  much 
or  how  little ;  as  Experience  will  loon  teach 
him. 


Sines  *  and  their  Logarithms. 

Deg,  o,  i,  2'  3.  r  A  Table  ot  Natural  Verled 


M  N.  O 

N.  1 

N.  2 

N.  3 

L.  0 

L.  !.  |  2  j  L.  3 

M" 

obooo.ooo 

0001.523 

0006.092 

001 3.705 

O.OOOOOOC 

6.18271 37'6.7#474°6;7.1 368680 

0 

1 

2 

3 

4 

5 

6 

0000.001 

.002 

.004 

.007 

.Oil 

.016 

0001.574 

1.626 

i.6j9 

1-733 

1.788 

1.843 

0006.194 

6.296 

6.400 

6.505 

6.610 

6.716 

001 3.857 
14.01 1 
14.165 
14.320 

1 4.476 
14.633 

2.6264222 

3.2284822 

3.5806647 

3.8305422 

4.0243620 

4.1827246 

6.197  0707 
6.21 11938 
6.2250913 
6.2387696 
6.2522361 
6.2654968 

6.79I9482 
6.79  9°9<>3 

6.8061860 

6.8132185 

6.8201944 

6.8271147 

|7-  Hl679i 
17*1464636 

7-I5i2219 

7*1  559542 
7.1606609 
7.1653422 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

7 

8 

9 

10 

11 

12 

*3 

x4 

*5 

16 

17 

j8 

'9 

20 

21 

22 

23 

24 

25 

26 

27 

28 

2p 

3° 

0000.022 

.028 

•°35 

.043 

.OJ2 

.062 

000 1.895? 
1  5>?6 
2.014 
2.073 

2I33 

2.194 

0006.823 

6.931 

7-°4° 

7-1  *° 
7.2  60 

7-371 

0014.791 

14.950 

15.109 

15.269 

15.430 

15.592 

4.3166182 

4.4326020 

'4.534907° 

'4.6264219 

I4.7092072 

4.7847843 

6.2785581 

6.2914259 

6.3041058 

6.3166033 

6.3289234 

6.3410714 

6.8339812 
6.8407920 
6.8475506 
6.8542572 
6.8609122 
6.8675 167 

7.1699984 

7.1746297 

7.1792365 

7.1838189 

7.1883773 

7.1929118 

OOOO.075 

.084 

.096 

.109 

.125 

.I^B 

0002.25-5' 
2.317 
2,380 
,  2.444 

2.509 

2.575 

-  1  ■ — 

OOO7.483 

7.596 

7-701 

7.825 

7.940 

8.056 

0015.755 

1 5-9*9 
16.083 

16.248 

16.414 

16.581 

I4.8543084 

5.9186777 

4.9786040 

5.0346614 

5.0873192 

5.1369663 

6.3530*16 
6 3648689 
6.376527* 
6.3880317 

<S.399?855 

6.4IO5928 

6.8740712 

6.8805768 

6.8870338 

6.8934434 

6.8998058 

6.9061221 

7.1974228 

7.2019104 

7.2063750 

7.2108167 

7.2152358 

7.2196326 

*3 

14 

1 5 

16' 

*7 

18 

OOOO.I54 

.170 

.187 

.205 

.224 

•244 

0002.641 

2.708 

2.776 

2-845 

2.915 

2.986 

0008.173 

8.291 

8.410 

8.530 

8.651 

8.772 

0016.749 
16.918 
17.088 
17.258 
1 7.429 
17.601 

5.1839282 

5.2284810 

5.2708594 

5.3112661 

5.3498762 

5.3868430 

6.42I6574 

6.4325826 

6.44336O3 

6.4540294 

6.4645573 

<*-4749592 

6.9123926 
6.9186183 
6.9248004 
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21 
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0003.05-7 
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25 

26 

27 

28 

29 
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32 

33 
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0018.830 
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*9-369 

I9-55° 
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5.6634468  6.5633617 
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5.739023  3|6. 5  9093  65 

6.9843062 
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7.012  5969 
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7.-2871095 
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31 

32 

34 

35 

36 

37 

38 

39 

40 
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OOO3.981 

4.O63 

4.I46 

4.23° 
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0010. 426 
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10.964 

II.IQI 

0019.925 
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.  20.284 
20.470 
20.657 
20.844 

5.762821 4 
5.7859850 
5.8085468 
5.8305373 
5.8519848 
5.8729154 

6.5999368 

6.608845O 

6.6176626 

6.62639I6 

6.63*0337 

6.6435907 

7  0182460 
7.0236600 
7.0291390 
7,0345838 
7.0399946 
7.0453719 

7.299197* 

7.3031897 

7.3071636 

7.3111194 

7,31*0*72 

7-3i89773 

37 

3? 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

OOOO.782 

.819 

•8*7 

.896 

•935 

•975 

0004.488 

4-J76 

4,664 

475? 

4.843 

4-9?  4 

OOI  1.239 

11.377 

II.516 

H.6j6 

11.797 

11.939 

0021.032 

21.221 

21,411 

21.602 

21.793 

21,985 

*■8953534 

*.9133217 

5.9328412 

5.9*19514 

5.9706112 

5.9888977 

6.652O642 

6.6604558 

6.6687671 

6.6769996 

6.685I548 

6.693234O 

7.0507160 

7.0560276 

7.0613068 

7.0665540 

7.0717698 

7.0769544 

7.32287P- 
7. 3267646 
7.3306322 
7.3344827 
7  3383161 

7-3421327 

43 

44 

45 

46 

47 

48 

49 

5° 

51 

52 

53 

54 

OOOI.Ol6 

I.O58 

1. 1 OI 

1. 145 

I.l8<? 

1.234 

0005'.O26 

5.119 

5-213 

5*3°7 

5.402 

5.498 

0012.082 

12.225 

12.369 

12.5-14 

12.660 

12.807 

0022.178 

22.372 

22.567 

22.763 

22.960 

23*x  57 

6.0068070 

6.0243546 

6.0415^46 

6.0584206 

6.0749654 

6.0912008 

6.7OI2388 

6.7O9I706 

6.7170304 

6.7248199 

6.732540b 

6.74OI92I 

7.0821082 
7.087231 6 
7.0923238 
7.0973885 
7. 1024228 
7.1074280 

7-34*932<* 

7-3497r59 

7.3*34828 

7  3*72334 
7.36O9678 
7.3646863 

49 

5° 

5* 

52 

53 

54 

55 

56 

57 

58 

59 

60 

0001.280 

»-327 

*•375 

1.424 

*•473 

*•**3 

0005.595 

5-6*>3 

5-7 

5.891 

5991 

6.0P2 

0012.95-5 
13. 103 
13.252 
13.402 

1 3*55  3 
,  13-705 

0023.355 
23-554 
2  3-754, 

23.955 

24.1  $7 
L  Ml 3  6° 

6.10713846.7477774 

6.12278876.7552970 

6.13816206.7627520 

^15326796.7701436 

<6.168 1 1 5  6  6.77747  2  £ 
6.1 8271 376.7847406 

7.1124044 

7.U73527 

7.1222728 

7.1271652 

7.1320302 

7.1468680 

7.3683888 

7.3720757 

7-?7*7469 

,7.3794027 

7,3830431 

7.286668^ 

** 

*8 

57 

*8 

60 

A  a 


5>4 


A  T  A  B  LE  of  Natural  Verfed 


9-976<5f44 


M_L^5i9_  L.  88  ,  L.  87 

60100000000  9  992 343 69.98477 2 5 
599-9998736*9.99222509.9844417 
8  9,999747  ^9. 992°964i9-5,S4310^ 

57  9.99962o8|9*99I9^77P>pS4i799 
569  9994944I9-99 1 8 3 9  i!p-984°45>°  9  97  6 1  a J 6 

"  -  9.97*9883! 

9*975855°) 


Sines,  and  tfieir  Logancnrns. 


L.  86 


9-9  765212' 
9.9763881, 
9.9762548 


^9*9P93679i1^9Pi7^3,)^83^I7P 

S49,99924i4l9-P9I^8l<59  9837j^9 


73  9.9991 148  9*9PH5289.98;65J99.97572,i6 
^2  9.P98^88Wvi  32409.983 5248,9.975 5882 


9.99886179.991195 


9,98339369.9774547^ 


9.98326249.9753212 


51—'--  ,r 

50  9.99873489.9910662 

49  9.998608 1  >9.9909372  9.983 1 3 1 2|9-97  7 1 877| 
48  9.99S48 1 4I9.9908082I9.98  300C0  9.9770541 


47  9.9983  746  o.99°67929.9828686  9.9749207 
469.99822789  9905701 9/9827373  9.97478.68! 
45  9-998i  0099.99042 10  9.982  60  5919.97465 
44|9.9979740j^99029I9l|9-9824745,|9  9745194, 

43 

42 

41 
40 

39 


89  |  N.  887 


ioooooooj982  7i47.6'965 1.005 


Deg.  89,  88,  87,  86. 

Trg7~~N7¥6  M 


9997.091  9822.5670648.O98 
9994*i82i9&  19*6599645.1 91, 
999* -273^98 1 6.7  500642.284 
9988.364I9813.842I9639.33  7 
998  5.45  6  98 1 0.93  4  963  6.47b 
9982.5479808.0259633.763 


9476-64060 


9979.638 


9973.820 


9805.1.17 


9976.729  9802.208  0627.749 


9473735  yp 

947.0  8  $058 
9467.92557 
9+6 7  *020  76 
9462.11655 
9479.211  54 


9630.656 


9799.30° 


9624.842 


9970-9 1 2  979^ ‘392  962 1. 9 3 6:9447.79 3  5° 


9968.003  9793.48396*9  0299444.68849 


996j.o?4l97po.j75 


96i6.I2  2  9  +4*78448 
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37 
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19 


3  7  9  9968  302  9.989 12809,98 1 2901 
349.99670299.9889987I9.9811783 
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9.9808946 
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7.9734482) 


9-7733141 
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7-9 7  3  °4  5  8 
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7.9883703 
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7770.5509776.037 


9744.73  2  977°*21 7  9775*77  ■) 
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9456.30673 

9453.40252 

9450+7751 
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9601.588 


9427.26443 
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9421.47641 
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9433.072 

9430.168 
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44 
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9.987 1813 
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4 

■3 
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Sines,  and  their  Logarithms .  pijj 


Deg.  4,  5>  6,  7*  A  l'able  of  Natural.  Vericd 
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N.  6  |  N.  7.  1  f  L.  4  1  L.  5  - 

L.  6 
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4 

5 

6 
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0038.507 
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7.8826469 
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1 

2  r 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

0025.800 

26.OC9 

26.219 

26.450 

26.642 

25.835 

0059.848 

40.108 
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40.895 
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0056.931 
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7.8867196 
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7 

8 

9 

10 

1 1 

12 

13 

*4 

1 6 

17 

18 
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27.714 
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0041.420 

41.687 
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60.391 
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7.8988238 
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7.9068002 
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i3 

H 

*5; 

16 

*7 

18 

19 

20 

21 

22 

23 

24 
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28.586 
28.806 
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29.249 
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43.563 

43.835 

44.107 

44.380 
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61.996 
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82.168 
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7.4561619' 
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7.9186268 
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19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
;o 

0029.696 
29.92I 
2O.I46 
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30.599 
30.827 

0044.657 

44.930 

45.207 

45.482 

45.76° 

46.038 

0062.645 

62.971 
63.297 
63.624 

63.972 
64.281 

0083.663 

84.039 

84.416 

84.794 

85.172 

85-551 

7.4726989;' 

7.4759688 

7.4792265 

7.4824719 

7.4857052 

7.4889265 

7.6498655- 

7.6525320' 

7.6551903 
7.6578404 
7.6604825 
7.6631 166| 

7.7968897 

7.799x405 

7.8013855 

7.8036246 
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7.8080856 

7.9225358 
7.9244827 
7.9264253 
7.9283636 
7.9302975! 
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*5 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
if 

37 

38 

39 

40 

41 

42 

OO3I.O56 

31.285 

3 1-51 5 

31.746 

31.978 

32.211 

0046.317 

46.597 

46.878 

47.160 

47443 

47.726 

0064.611 

64.942 

65.27. 

65607 

65.938 

66.272 

0087.931 
86.3 12 
86.694 
87.077 
87.460 
87.844 

7.4921359 

7*4953353 

7.4985193 

7.5-016934 

7.5048560 

7.5080071 

7.6657427 
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3 

4 

5 

jS 

7 

8 

9 

10 

11 

12 


22 

23 

24! 


8.21975318.2988899*27 
8.22113348.3001491:28 
8. 2  225116  8.3014064J29 
I8.04076598. 1 3717683,22388758.3026619  30 

18.0424642  8. 13  869  58  8.22  5  2613  8. 30391 56  3 1 
[8.0441 592 j8. 14021218.22063 29 8.30 5  a 67 5  32 
8.0458509  0.14172583,22800238.3064175  33 
I8.0475393  8.14323688.22936958.3076657  34 
18.0492243  8.14474528.23073458.3089122  35 
8.0509061  8.1462 5 10 8.2 3209748. 3 101568  36 


8.062  5878  8. 1 567 182 
8.66414388.1582032 


8.24157378.3188189 
8.24292  3  5  8.3  200493 


8.06589668.15968578.2442673  8.321277945 


8.3225047 


8.0675463  8. 1611656  s.  2456089 
8.0691928  8.i62643o!8.2469485 
8.07083628.16411788,24828608.^24.9532 


43 

44 


46 


,8.07247648.1655902824962148.326x748 
8  o74II36l8-I<57o6oo,8.25095478. 3273947  , 
8-°75747^8-i685'273  8.2 5 228608.3286128  5 
8o77378^i8-I^9992i,8.2  536i52  8.3298292 

j8.07900658.17145458.25494248.33  10439 
8.0806313  8.172914418.25626758.^22569 


8.32372.9847 

X8 

49 

5° 
1 

52 
54^ 


:8  o82253i,b. 17437178  25759068.3334682  55 
8.08387188,17582678.2589117  8.3346778  56 
8.08549768.17727928.2602307  8.3358857  57 
8.0871002-8.17872928.2615477  8.3370918  58 
8.088709918.18017688.2628626  8.3382963  59 
J8.0903 1668.18162208.2641757  8.339499 1 16© 


B  b 


A  T  A  B  L  E  of  Natural  Verfed 


Sines,  and  rheir  Logancnwis.  Deg.  81  80.  79,78. 

M 

L.  81 

L.  bo  |  L.  .79 

L.  78 

N.  bi 

N.  80  j  N.  79. 

IM.  76 

M 

6o<. 

58i 

57 

55 

54 

55 
52 

5i 

5° 

4P 

48 

?  934915^ 

7.9261 1889.917*650 

9.9080510 

8608.269 

8435.655I8263  518 

8091.910 

60 

?-9J477°5 

^34625) 

9  934475^ 
9  9343342 
9.934188 
99340431 

9.9259709^ 
9.9258  2  29  5 
9.92  5674^ 

9.9255268* 

9-9  2)  3787|( 
9.9252306 

7.9170144 
7,9168638 
79167131 
7. 9165:624 
7  9 .64116 
9.9162609 

9.9078977 

9.P077445 

9.9075911 

9  9^74377 

9  9072842 

9.9071307 

8605.388 
8602.508 
8599.627 
8  596.747 
8593.867 
8590.987 

8432.782 

8429.909 

8427.036 

8424.163 

8411.291 

8418.419 

8260.653 

.8277.7»9 

18274.925 

■8252.O6I 

8249*iP7 

8246.333 

8089.055 

&o86.2oc 

8083.345 

8080.490 

8077.635 

8074.780 

5* 

7 8 

57 

56 

55 

54 

53 

52 

5: 

5o 

49 

48 

S’?338975 

?•  9537f2£ 
^.^3  3606I 

9-93346o4 
9-9333* 4* 
9933 1688 

9.9230823 

9.9249341 

9.9247858 

9.9246375 

9.9244891 

9.9243407 

9.9161100 

9.9159)91 
9.91 58082 
9.9*56572 
9  9155062 
9-9I  5355I 

9.9069771 
9.9068236 
9.90666991 
9.9065 1 63 
9.9063625 
9.9062087 

8588.107 

8585.228 

8582.348 

8579.469 

8576.590 

8(73.711 

84.15.547 

8412.675 

8409.803 

8406.931 

404.059 

8401.188 

8243.469 

8240.606 

8237.742 

8234.879 

8232.016 

8229.153 

8071.926 
8069.072 
8066.218 
8063.364 
8060.510 
8057  656 

47 

46 

45 

44 

43 

42 

9.9330229 
p.952877 1 
9.9327211 
993278^1 
9.9324.391 
9.932293 

9.9241 922^  9152040 
9  9240437(9  91  50528 
9  92389569.9149016 
9  92  3  73  65  9-9 147504 
9-923597919-?M599> 
9  92 34493 9.91 44478 

9.9060549 

9.9059011 

9-9G5747i 

9.9055932 

9.9054392 

9.9052851 

8570.832 

8j«7.<>53 

Sf<Sj.°74 
8762.  ipf 
8579.316 
8556.438 

8398.31 6 
8397.447 
8392.574 
8389.703 
8386.832 
8383.962 

8226.29c 

8223.427 

8220.565 

8217.702 

8214.840 

8211.978 

8054.803 
8051.950 
8049.097 
8046.244 
8043. 391 
8040.538 

47 

46 

45 

44 

43 

42 

41 

40 

5? 

38 

37 

36 

35 

34 

33 

32 

31 

30 

9,932  <469 
9.^32000/ 
99318545 

9.941 7083 

9.9315620 
9.93  r 41  56 

9.92  3  3005:9-9^42964 
P  92 5 1 5*  189914^45° 
99^3oo3ol9.9f  39935 

9.922874i9.9'3842o 

9  9227052^-9136904 
9.92255639.9135388 

9.905 13 10 
9.9049769 
9.9048227 
9.9046685 
9.9045142 
9.9043599 

j’8m-559 

855O.681 

[8747,803 

8544-925 

8742.047 

8539.I69 

8381.091 
8  378.221 

**575-35 1 
8372.48I 

8369.6I  1 

8366  741 

8209.116 
8206.254 
8203  392 
8200.53 1 
8197.669 
8194.808 

8037.686 

S°34.834 

803I.982 
8029.1  3O 
8026  278 
8023.426 

41 

4.0 

39 

38 

37 

36 

9  9312692 
9  9311228 

993:9,64 

9.950^2^5 

9.9306835 

9.930536- 

99224073 
9  9222583 
9  9221092 
9  9219601 
9.92  18109 
9  9216617 

9  9133871 

99:32355 

9.9130837 

9-9I293i9 

9.9127801 

9.9126282 

9.9042055 

9.9040511 

9.9048966 

9.9037421 

99035876! 

9.9034330! 

8536.292 

8733.414 
85^0  737 
8527.660, 
8724.783 
852I.9O6 

8363.87I 

8361.OOI 

8358.1  32 

8355.2  62 
8352393 
8349.524 

8  1 91.946 
8 1 89.086, 
8186.226, 
8183.366, 
8180.505 

8177.647 

802O.575 

80I7.724 

80I4.873 

8012.022 

8OO9.I7I 

8006.321 

35 

34 

33 

32 

31 

3° 

29 

28 

27 

26 

25 

24 

9.9303901 

9.9302434 

9  9300967 
9.9299499 
9  929803 1 
9.9296563 

9.9215124 
9.921 3632 
9-92121 38 
9.9210644 
9.92091 70 
9  9207656 

9.9124763 

9.9123244 

9.9121723 

9.9120203 

9.9118682 

9.9117161 

9-903278?i 

9.9031236 

9-9029689 

9.9028141 

9.9026593 

I9.9O25O44 

85I9.O29 
8516,1  52 
85  I3.276 
85IO.399 
85O7.523 
18504.647 

8346.677 

8343.786 

834O.918 

8338.O49 

8337.181 

8332.313 

8274.785, 

8171.925 

8 1 69.0  6  5J 

8166.205 

8163.346 

8160.487 

8OO3.47O 

8000.620 

7991.110 

7994.920 

7992.070 

7989.220 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

1 9 
18 

x7 

16 

M 

14 

43 

12 

9.9295094 
9.9293624 
9.92921  54 
9.9290684 
9.928921 3 
9- 9287743 

9.9206160 
9.9204665 
9.9203169 
9  9201 672 
99200175 
99198678 

5-? 1  '5638!9-902  5495 

9.91  I4I  169.9021945 

9-9 1 1 2593*9.9020395 
9  91 1 10709  9018845 
9.91095469. 90I7293 
9.910802219.901  5742 

8  5  ° 1 .77 1 
I8498.895 
[8496.019 

8493- 1 43 

8490  267 
[8487  39 2 

8329447 

8326.577 

8323.709 

8320.841 

8317.973 

8315.106 

S157.628 

8174.769 

8171.910 

8149,051 

8146.192 

8143.334 

7986  371 
7985.512 
7980.6721 

7977.8-54! 

7974.975 

7972.126 

23 

22 

2 1 

io 

19 

18 

9  928627 i 
9.9284799 
9  92833  26 
9  9281874 
9.9280380 
9.9278907 

9.9197180 
9.9195  682 
99194183 
9.9492684 
9  9191184 
9  9 1 8968  5 

9.9106498 

9.9104973 

9.9103447 

9.9101921 

9.9100395 

9.9098868 

'9.5?0I4I90 
9.9OI2638 
9.9OI  IC85 
9.9OO953I 
9.9OO7977 
I9.9OO6423 

18484.516 

848J.641 

'8478.766 

'8477.891 

8473.016 

8470.141 

83I2.239 
8309.372 
8306.707 
83O3.638 
83OO.77I 
8297.90  5 

8140.476 
8 1  37.618 
8134.760 
8131.902 
8129.044 
8 1 26. 187 

796P.278 

7966.430 

7963.582 

7960.734 

7957.886 

7955-038 

17 

16 

15 

14 

12 

11 

10 

9 

8 

7 

6 

1 

10 

9 

£ 

7 

* 

9 92774?2 
>9-92755>58 
9.9274483 
[9.9273008 
9.9271531 
[9.9270055 

99188184 
9.9186683 
9.9185  182 
9.918368c 
9.9182278 
’9_9' 80675 

9.909734! 

9.9095813 

9.9094285 

9.9092756 

9.9091227 

9.9089697 

I9.9004868 

'9.9OO33I3 

9.9OOI758 

)!9.90C0202 

r'9.8998645 

9.8997088 

[8467.266 
8464.392 
'8461.5 18 
8458.644 
8455770 
1845*  2.896 

8295.O38 

8292.172 

8289.306 

8286.44C 

8283.574 

8280.708 

8123.330 
8120.473 
81 17.616 
8114.759 
81 11.902 
8109.046 

7952.191 

7949-344 

7946.497 

7943.65° 

7940.803 

T937-P77 

■  5 
/ 

/ 

* 

*9.9268578 
'  9.926710] 
59.926562/ 
►  9. 9264.14* 
9.926266' 
>9,9261 18* 

3  9.9179172 
9-9 17766s 
I.9.9176164 
49.917466c 

79.9173151 
^9.917 165c 

9.9088167 
>[9.9086637 
K9.9085  I0< 
>9.908357* 
( 9.908204; 
>9  908051c 

79.8995530'  8450.022 

7I9.89P3973'  i8447-I48 
59.8992414  ,8444.275 
59.8990855;  8441.40! 
59-8989296!  ,8438.528 
>9.8987736  8435.655 

8277.843 
8274.978 
8  2  72.1  I  3 
8269.248 
8266.383 
8263.518 

8 106. 190 ;  95  f-1 1 1 

8103. 334'79>2. 265 

8ioo.478|7929-4,9 

8097.62-47926.573 

80947^,7923.728 

8091.9107920.883 

5 

4 

3 

2 

1 

c 

/ 


M 


Deg.  12,  13,  14,  15. 

*13 


Sines ,  and  their  Logarithms. 

A  Table  of  NaturalVerlecf 


99 


0218.524 


1 

2 

3 

5 

6 

1 

8 


N.  12. 


N. 


I  N.  14  I  N.  15 


0219.129 

2I2-73S 

220.342 

220.950 

221.558 

222.167 


0256.3000297.043 
0256.9550297.747 


p 

10 

1 1 

12 


0222.777 

223.388 

224  000 
224613 
225.227 

225  841 


13  0226.456 
227.072 
227.689 
228.307 
229.925 
229.544 


H 

16 

17 

18 


257.611 
258  267 
258.924 
259.582 
260.241 


0260  901 
261.561 
262.222 
262  884 
265.547 
264.21 1 


0264.876 

265.541 
266.207 
266.874 

267.542 
268  21 1 


0340.742 


298.452 
299.15& 
299.865 
300.572 
301.280 
0301.989 
302.699 

303410 

304.121 
504.855 

3°f-54<S 


0541.495 
542.249 
545.094 
545.760 
544.516 
?45-273 

O346.O3  I 
546.790 

347-  SS° 
348  311 

349.073 
34983  5 


1902  30. 1640268.880 


20 

21 

22 

*3 

24 


230.785 
231.407 
232.030 
232.653 


269. 550 
270.221 
270  893 
271.566 


233.277;  272.240 
2  Ji02  3  3 '^°2  02  72.91 5 


0306.260 
306.975 
307.691 

308  407 

309  124 

3^9.842 
0310.561 
31 1.281 
312.002 
312.723 
313.445 
314.168 


0350.598 

551.562 

352.127 

352.892 

555.658 

554.425 


26  254.52a  275.591 

27  2;ri?5  274-267 

28 

20  236.411;  275.622 
30'  237.040  276.301 

3 1 
3  2 

33 

34 
3  S’ 

3* 


238.933  278.341 
239.565  279.023 
240.198  279.706 
240.832  280.390 


0355.193 
355  962 
356.732 
357.502 
358.273 
359-045 


8-339499* 


8.3407002 


L.  12 


L.  13 


8.408747s 


8.4098556 


8.34189978.4109622 

8-343°?75r 
8.3442936: 
8.3454880: 


8.347871914164741 
8.3490614 
8.3502492 
8.5514554 
8.352620084208583 
84538029134219508 


84728189  8.  S3  242  5  3 

84758472 

84743742 

8  4759°oi 

84769246 

84779480 

8.4789701 

8-5353844 

“•5343425 

“•5352992 

8. 5362*51 
8.5372098 
8.5381635 

84799910 

8.481OIO7 

8.482O29I 

.84830464 

8484O625 

84850773 

8.5391I61 

8.54OO677 

8.54IOI82 

8.54I9676 

8.542916O 

8.5458655 

8.3549842  8423°42° 


8.3561639 


8.357341984252280 
8  35851848.4263072 


8.3596932 


8.36086648.4284770 


8.3620380 

8.3632081 

8.3643765 

8  3*55434 


8-379423%44S5410 

8.3805698  8.44670248.5080925 


242.103  281.759 
242.740  282  445 
244477I,  283.132 
244.015,  283.820 


38 
3P 
40 

4* 

4_2 

43 

44 

4  S' 

46 

47 

4_8 _ | 

490249. 1 51 

50]  249.797 
250.443 
251.090 
251.758 
252-?87i 


245-955 

246.577 

247.219 

247.862 

248.506 


287.27I 


S'1 
52 
*3 
54 

550253.037 


*6 

57 

58 

59 
Ao 


254.688 

254.340 

255.992 

255.645 

256.300 


0293.534 


297.04? 


03 14.892' 

3i6-343 

3I7.069 

317.796 

518-524 

0359.818 
360.592 
361.367 
362  142 
3^2..  9 1 8 
363.695 

0319.253 

3I9-9®3 

320.713 

32.1444 

322.176 

322.909 

°564.475 

565.252, 

366.051 

366.3H 

567.592 

368.374 

O323.643 

324-377 
325. 112 

325.848 

326.585 

327-323 

0309.157 

369.941 

370.7215 

371.51° 

372.296 

373-085 

0328.062 

328.801 

329.541 

330.282 

331.024 

3  3 1  *7  ^  7 

0373  871 

374-659 

375H48 

376.238 

377.029 

377-82i 

0332.510 

335-25-4 

333- 992 

334- 745 
335.492 

336.239 

O378.613 

379406 

380.200 

380.995 

381.791 

332.587 

0336.987 

337.736 

338486 

339.237 
339.989 
340  742 

038^384 

384.I82 

384981 

385.781 

386.582 

387.?83( 

8  3^78723 


8  4241 31& 


8.4273928 


8.4295600 

8.4306414 

8.4317216 

8.4328004 


8.36670868.4338778 


8434955s 


8.5782751 


84360286 

g.4371020 


8.4403141 

8.4413821 


8  4860910 


8.4891247 

8.4901336 

8.4911412 


8.5448096 


M 

o 

1 

2 

* 

4 

5 


7 

8 

9 

10 

1 1 

12 


13 


848710348.545754814 
848811468  5466983  15 


84.921477 

84931530 

8-4P4I572 

8.4951601 

84961619 

8497 1625 


8. 54764.22 16 
8.548584.517 

8.5495255 

8.5504654:19 

8.551404420 

8-5523423[21 

s  5552793  22 

8.5542I5223 

845-5!  500  24 


84581619 
84991602 
8.50OI5-73 
8,501  I  5;2 

8  5021480 
g.  5031416 


844244888.504x341 
8.4435142  ~ 


8-5560839 

85570167 

8 5579485 
8.5588793 
8.5598091 

8.5607479 

3.5616656 


8.50512548.5625924 
84445743  8. 50611368.5635181 
8.50710468.5644429 


8.3817149  84477625 


8.382858484488213 


8.5090792 


8.5100648 


8.38400048  44987888  51 10493 
8.3851409845093508.5120326 
8.38627998  45198988.5130148 
8.3874174845304348,5139959 

8  38855338. 4)4°9S7^-J  *49758 


8.389687884551467 


8.3908207 

8.3919522. 

8.3930822 

8.3942107 


8.3975873 


84561964 

84572448 


i.5!59546 


25 

26 

27 

28 

29 

3° 


8.5653666 

8.5662894 


x. 56721 1 1 
8.568 1 318 
8.5690516 
8.5699704 
8.5708881 
8.571 8049 


8.572720743 


3* 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 


51693248.5736355 

8-5745494 


8.5 179089 

845829208.51888448.5754622 
845933788.5  *985888.5763741 
8-395  3  3778-4603  8248. 5  208320  8. 5762850 
8.3964638846142578.5 


18042 
846246778.5227752 


44 

45 

46 

47 

48 


8  5781949 

8.579io39 

8.5800119 


8.3987098846350858.523745 
8.39983X0I8.46454808  5247140 
8400950684655863  8.5256817 
8402.0688,8.466623  3  8-  5  266484  8. 582730 


49 

5° 

51 


8403 1 855)84676461  8  52761 39 8.5836342 
8404300884686935  8.52857848.5845374 
840541478  46972698.52954178.5845396 
8406527084707587  8- 5  305040  8. 5863409 
840763808.47178948.53146528.5872412 
8,408747518.47281898.532425318.5881406160 


8.580918932 
8  581825053 

£4 

55 

56 

57 
5& 
59 


i  oo  \  A  T  ABLE  of  Natural  Verfed 

Sines,  and  their  Cogarithms. 


M 

L  77 

L.  76 

• 

i> 

L.  74 

N.  77 

60 

9.8987736 

9.8893291  $ 

>.879714° 

>.8699243 

7920.883 

59 

58 

57 

56 

55 

54 

9.8986176 
9.898461  5 
9.8983054 
9.8981492 

9.897993° 

9.89783  67 

9.8891703  5 

9.8890114  < 
9.8888524  5 

9.8886935  < 

9.8885344 

9.8883754 

>.8795522 

>.8793905 

>.8792286 

>.8790668 

>.8789048 

9.8787429 

9.8697596 
9.8695949 
>.869430  1 

9.8692653 
9.869I  OO4 
9.8689355 

7918.038 

79^5-19? 

7912.348 

79°9-5°3 

7906.658 

7903.814 

53 

52 

5i 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

36 

9.8976804 

9.8975M1 

9.8973676 
9.89721 12 
9.8970547 

9.8968982 

9.8882162 

9.8880571 

9.8878978 

9.8877386 

9.887579* 

9.8874199 

9.8785809 

9.8784188 

9.8782567 

9-8780946 

9.8779323 

9.8777701 

9.8687705 

9.8686056 

9.8684405 

9.8682754 

9.8681 102 
9.8679450 

7900.970 
7898.12  6 
7895.282 
7892.438 

7889-595 

7886.752 

9.8967416 
9.8965850 
9.8964283 
9,8962716 
9.89611 48 
9.8959580 

9.8872604 

9.8871010 

9.8869415 

9.8867819 

9.8866223 

9.8864627 

9.8776078 

9.3774454 
9.8772850 
9.8771206 
9.876958 1 
9.8767955 

9.8677797 

9.8676145 

9.8674491 

9  8672837 
9.8671182 
9,8669527 

7883.909 
78.8 1. 066 
7878.223 
7875.380 
7872.538 
7869.696 

9.895801 1 
9.8956442 
9.8954872 
9.8953302 
9.8951731 

9.89501 61 

9.8863029 
9.886 1432 
9.8859834 
9.8858236 
9.8856637 
9.8855038 

9.8766329 

9.8764703 

9.8763076 

9.8761449 

9.8759821 

9.8758192 

— 

9.866787 1 

9.866621 6 

9.8664559 

9.8662902 

9.8661244 

98659586 

7866.854 

7864.012 

7861.170 

7858.329 

7855.488 

7852.647 

35 

34 

33 

32 

3i 

3° 

* 

9.8948589 

9.8947017 

9.8945445 

9.8943872 

9.8942298 

9.8940725 

9.8853437 

9.8851837 

9.8850236 

9.8848635 

9.8847033 

9.8845431 

9.8756563 

9.8754934 

9.8753304 

9-875  r^74 
9.8750043 

9.8748412 

9.8657927 
;  9.8656269 
6.8654609 

'  9.8652949 

9.8651288 

9.8649627 

7849.806 

7846.965 

7844.124 

7841.284 

7838.444 

7835.604 

29 

28 

27 

26 

25 

24 

9.8939150 
9.8937576 
9.8936000 
9.8934425 
9.8932848 
9.893 1272 

9.8843828 

9.8842225 

9.8840621 

9.8839017 

9.8837412 

9.8835807 

9.8746780 

9.8745147 

9.87435H 

9.8741881 

9.8740247 

9.8738613 

9.8647965 

9.8646303 

9.8644641 

9.8642978 

9.8641314 

9.8639650 

7832.764 

7829.924 

7827.084 

7824.245 

7821.406 

7818.567 

23 

22 

21 

20 

19 

18 

‘7 
'6 
1 5 
r4 

*3 

12 

9.8929695 
9.89281 17 
9.8926539 
9.8924961 
9.8923:381 
9.8921 802 

9.8834202 

9.8822596 

9.8830989 

9.8829382 

9.8827774 

9.8826167 

9.8736978 

9-8735343 

9.8733707 

9.8732071 

9.8730434 

9.8728797 

9.8637985 

9.8636320 

9.8634655 

9.8632989 

9.8631322 

9.8629655 

781 5.728 
7812.889 
78 1 0.05 1 
7807.213 
7804.375 
7801.537 

9.8920222 
9.8918642 
9.8917061 
9.891 5480 
9.8913898 
9*8912316 

9.8824558 
9.8822949 
9.8821339 
9.8819730 
9.88 181 19 
9.8816508 

9.8727159 

9.8725521 

9.8723882 

9.8722243 

9.8720603 

9.8718963 

9.8627987 
9.86263  1 9 
9.8624650 
6.8622981 
9.8621314 
9.8619642 

7798.700 

7795.863 
7793.02  6 
7790.189 
7787.352 

7784.515 

I  I 

ro 

9 

8 

7 

i  ,6 

5 

4 

3 

2 

I 

0 

9.8910733 
9.8909150 
9.89075  66 
9.8905982 
9.8904397 

9.8902812 

9.8814897 
9.8813285 
9.881 1672 
9.88 10060 
9.8808446 
9.8806833 

9.8717322 
9.8715682 
9.8714040 
9.8712398 
9.8710755 
9.87091 12 

9.861797I 
9.861  6300 
9.8614628 
9.8612956 
9.861  1283 
9.86096IO 

7781.678 

7778.842 

7776.006 

7773.170 

7770-334 

7767.498 

9.8901 226 
9.8899640 
9.8898054 
9.889-6467 
9.8894879 
9.8893291 

9.8805218 
’  9.8803604 
9.8801988 
9.8800372 
9.8798956 
9. 8797140 

9.8707468 
7.8705824 
9.87041 79 
9.8702534 
98700888 
9.8699243 

9.8607936 
9.8606262 
9.8604587 
9.86029!  2 
9.8601236 
9.8599560 

77^4-963 

7761.828 

7758.993 

7756.158 

7753.32-3 

'7770.489 

Dgg;  7%  7_6,_75,  74  • 

N'.  7  6  NL77  N.  74  1  ^ 


775M89 


7733-487 


7730.654 
7727.Sn 
7724.988 
7722.1 5  6 
7719.324 
7716.492 


7580.781 


7577.95 9 
7575.137 
7572-315 
75^9-493 

7566.671 
7563.850 


7713.660 

7710.828 

7707.996 

7705.165 

7702.334 

7699.503 


7696.672 
7693.841 
7691.01 1 
7688.181 
7685.351 
7682.521 


7679.691 

7676.862 

7674.033 

7671.204 

7668.375 

7665.546 


7561 .029 
7558.208 
7*55.337 

755^.566 

7549-746 

7546.926 


7544.106 

7541.286 

7538-467 

7535.648 
7532.829 
7530.010 

7527. 191 
7524.372. 
752.1.554 
7518.736 
7515.918 
75 13.100 

7510.283 

7507.466 

7504.649 
7501 .832 
7499.016 
7496.200 


7662.718  7493.384 
7659.890  7490.568 
7657.062  1  7487.752 
7654234  7484-93<> 


765 1.406 
7648.579 


7645.752 
7642.925 
7640.098 
7637.271 
7634.445 
763 1.619 


7628.793 

7625.967 

7623.141 

7620.316 

76i7-49‘ 

7614.666 


761 1.841 
7609.017 
7606.192 
7603.368 
7600.544 
7597.720 


7482.121 

7479.306 


7476.491 

7473.676 
7470  862 
7468.048 

7465.234 

7462.420 


7459.607 

7456.794 
7453* 98i 

745i-i68 

7448-35  5 
7445.542 


7411.810  60 


74°9 °oo  59 

74°6.i9[  j 
7403.381  1 
7400.573  j  5 6 
7397.764  55 

7394-755 


7392.147 
7389-339 
7386.531 
7383.723 
7380.9  (6 


54 


53 

52 

5* 

50 

49 


7378.109  48 


7375.302 

7372.495 

7369.688 

7366.882 

7364.076 

7361.270 


735  8.464 

7355.658 

7352.853 

7350-048 

7347.243 

7344.438 


734I.634 

7338.830 

7336.026 

7333-223 

7330.420 

7327.617 


7324.814 
7322.01 1 
73 19.208 
7316.405 
7313.603 
7310.801 

7307.999 

7305.198 

7302.397 

7299.596 

7296.795 

7293.995 


7594.896 

7592.073 

7589.250 

7586.427 

7583.604 


7442.730 

7439.918 

7437.106 

7434.294 

743i-483. 

7428.672 


7425.861 

7423.050 

7420.240 

7417.430 

7414.620 


-yc8o.78i  7411. 8»° 


7291.195 

7288.395 

7285.595 

7282.796 

7279.997 

7277-198 

7274-399 
7271.600 
7268.  802 
7266.004 
7263.206 

7260.408 

7257-6II 
7254-gi4 
7252.01 7 
7249.220 
7246.423 

7243.627 


47 

46 

45 

44 

45 

42 
» - — 

4i 

40 

39 

3§ 

37 

36 


35 

34 

3? 

32 

3i 

30 

29 

28 

27 
2  & 
25 
24 

23 

22 

21 

20 

19 

l8 

I? 

/6 

15 

14 

15 
12 

1 1 
ro 
9 
8 

7 

6 

r 

J 

4 

3 

2 

I 

Cr 


Deg.  i6,  17,  18,  ip 


M 

c 

1 

2 

A 

5 

6 

7 

8 

9 

10 

11 

12 


0388.18^0437.803 


*3 

H 

x* 

id 

[7 

:8 


N.  16. 


0387383  0436.952 


388.P88 
389792 
390  597 
3  pi. 402 
392.208 


0393.015  0442.926049  j.747 

393.823  443782  49^.6 J2 

394.632  444’639  497. 557 
395.441  445.498  498.4 64 

396.251  44^-3$7  499.371 
397.062  447^2 16  500.279 


°?97-874 

398.687 

3P97°i 
400.31  5 
401.130 
401.946 


1.90402.762 
1 403-581 

404.400 


20 
1 


22 

23 

24 

250407.682  0458.467 

26  - 

27 

28 

29 

30 


31 

32 

33 

34 

36 


TT 


17 


T  AB  LE  of  Natural  Verfed 

A  Table  of  Natural  Varied 

L.  17 


I  01 


NT78 


0489.435  0544.814 


438.655 

439708 

440.361 

441.215 

442.070 


0490.3340545.762 


491.234 
492.13  5 
493-037 

423-932 

424*843 


0448.077 
448.938 
449.801 
45  0.664 

45M27 

452.392 


°4*3*257 

4*4*I24 

454.291 


405.21^  45'5*852 
406.039  456.727 
406.860  457*5:27 


408.505  459.338 
409.328  460.210 
410.152  461.083 


410.977  461.956  515.841 
411.803  462.830  516.763 


37 

38 
32 

40 

41 
l2 

43 

44 
4* 


46 

47 

48 


4I3*456 
414.284 
415.113 
4 1 5. 947 
416.774 


0417.605 

418.437 

419.270 

420.104 

420.239 

42I«77<5 


0422.611 
423.448 
424.286 
425.125 
425.964 
426.804 

490427.645 

S? 

f1 

52 

53 

54 

** 

56 

57 


428.487 

429.33° 

43aI74 

431.018 

431.863 


433-556 

0  434-4°4 

58  435.253 

59  436.102 

60  436.952 


464.58 

4«f-4f8 

466.336 

467.2I4 

468.093 


OJOl.lSb 

502.098 

5O3.OO9 

503.920 

5O4.832 

505-745 


O506  659 

f07-574 
508.489 
5O9.405 


514919 


TT 


1 9 


£46.710 

*47-6j<> 

£48.605) 

549.559 

550511 


°f5M0 
552-4i<5i 
**H7° 
5  54*325 
555.280 

556.236 


~ET  16 


_ _  jlJLE  L.  19 

8.5881406 8.6404342  8.6896949  87362485 


0557.193 

558.151 

559-IIO 

560.069 

561.029 

561.990 


0562.952 
563.915 

564,878 
565.843 


510.322  566.808 
5 1 1.240  567.773 


05 12.158  0568.740 
513.078  569.707 
513.998  570.676 


0412.6290463.7060517.6870574.556 


0468.975 
469.8  £4 
470.736 
471.618 
472.501 

47?t68£ 


518.61 1 

520.462 

521.388 

522.316 


°523-244 

524*x73 
525.103 

526.034 
526.965 


527.897  585.295 
0474.2700528.8300586.276 


571.645- 

572.614 

573-585 


575-529 

576.502 

577-475 

578.450 

579-425 


O580.4O2 

581.379 

582.356 

583-535 

584.31 


475-I5<> 

476.042 

47^-929 

477.8!7 

478.706 


529.7^4 

530.699 

531.634 

532.57° 

11^*07 


0479. 596o*3  4*445 
480.486  535.384 

481.377  53^-323 

482.269  537.264 
483.162  538.205 
484.056  539.146 


0432.7090484.9500540.089 


485.846 

486.742 

487.639 

488.536 

AH 


8.5890390  8.64127908.6904921 8.73yO0^0 

8. 58993 65  8.642123 1  8.69128868.737^70 
8.59083308.6429663  8.69208448.7385102 
8.59172868.64380878,69287948  7392628 
8.5926232  8.6446502  8.6936736  8.7400147 
8.5935170 8.64549098.6944672  8.7407659 


8.59440978.64633088.6952599  8.7415165 
8.5953016  8.6471698  8.69605208.7422664 
8*59^r925  8.6479880  8.6968432  8  743015c- 
8.59708248.64884548  697633887437642 
8- *9797*5  8.64968208.69842368.7445121 
8  *5'988  *96  8.6505177  8-69921 27  8.7452593 


8.59974688.65135268.70000108.7460059 

8.6006330  8.65218678.7007886$  74675!  & 


8.6015184  8.6530200 
8.6024028  8.6538524 
8.6032  63  8.6546841 
8  6041689  8.6555149 


8.60505058.6563449 
8.6059313  8.6571741 
8.6068112  8.6580025 
8.6076901  8  6588301 
8  6085681  8.6596569 
8.6094453  8.6604829 


M 

o 

1 

2 

3 

4 


7 

8 

9 

£0 

i  I 

12 


8.6IO3215  8.6613081 
8.6III968  8.6621324 
8.6120712  8.6629560 
8^^4488.6637788 


8.70I5755  8.7474971 
8  70236178.7482417 
8.7031471  8.7489857 
8*7°393i8  8.7497290 
8-7047158  8.7504716 
8.70549908.7512136  20 
8.7062815  8.7519549  >1 

8.7070633^752695622 

4 


13 

E4 

E* 

16 

*7 

18 

19 


8.70784448.7534357  > 
87086247  8.7541751  2 

8709404487749^38  J5 
871018338.7556519  26 
8.71096158.756389427 
8.71173908.7571262  28 


»  *  j  1  •  '  *  *  v^'/  9  /  6 u 

8.61 38 174  8.6646008  8. 7125 1 57  8.7C7862320 


8.6146891  8.66542208.71329188.7^8597^ 

8.61  55600*8.6662424  87  I40671  8.7593327  3  I 

8.61642998.66706208.71484188.76OO670  32 

8.6172990  8.6678808  8.71 561 57  8.760800$  3 
8.6181672  8.66869888.71638898.76! 
8.6190345  8.66951608  71716148.762265c  35 


587.257 

588.24O 

589.223 

590.207 

5PI.I92 


O592.I78 

593*I<54 
594*1*2 

59*.i4o 

596.129 

597-119 


541.032 

54I-P77 

542.922 

543.868 

U4-8H 


O598.IO9 
599.IOI 
600.093 
601.086 


o 


8.6199009  8 .6703324  8.7 1 793  3  2 
8.62076648.6711481  8.7187044 
8.6216331  8.67196308.7194748 
8.62249488.6727771  8.7202445 
8.62335778.67359048.7210135 
8.6242197  8.6744029  8.72 17818 
8,6250809  8.675  2147  8.722  5494 


8.7629976  36 
8.7637286  37 
8.7644591  38 

8.7651889  35 
8.7659180  4c 
8.766646641 

_ _ _ _ 8.7673745  4: 

8.62594128.67602568.72331638.76810184: 

8.6268006  8.67683  58  8.7240825  8.7688284  4' 
8.6271 951  8.677645  3  8.724848c  8.7695  544  4 

8.62851688.67845398.72561298.77027984 
8.62937368.67926188.72637708.77100464 
8.6302295  8.680068987271404877172884 
8,63108468  6808753  8.7279032 ^7724523 
8.63193888.68168098.72866538.7731752  5 


8.6327922  8.6824857  8.7294267 


8.6336447  8.6832.897  873018748.774619 
8.6344964  8.6840930  8.^309474  8.7753402  5 
8.6353472  8.68489568.73 170678.7760607  5 


8-7738?75  5 


603.074 


8.636197 
8.6370462 
8.6378945 
8.6387419 


|8. 64043  42 

C 


8.776780* 

8  7774997  5 


8.6856973  8.7324654 
8.68649848.7332233  _  r  J  frT,y/ 
8.68729868.73398068.7782183 

8.7789363 
8.7796537 


1  j  ,  ,  ^  8.6880981  8.7347373 
602.079’  8.63958848.68889698*73*4932 


8.68969498*7^62485  8.7803705 


■ .  "  "  — -M*MI  u  *********** 

Sines,  and  their  Logarithms . 


Sines,  and  their  Logarithms.  Deg.  73,72,  71,70 

M.  L.  73 

L.  72 

L.  71 

L.  70  1 

N.  73  |  N.  72 

N.  71 

N.  70. 

M 

1609.85995(50  9 

.84980525 

>.83946749 

.8289381  i 

7243.627j7076.283 

$909,830 

6744-318 

60 

>P  9-3  59788  3  9 
589  859(52069 
579  85945299 
*69.859285 1 $ 
h>5  9-8591 171 5 
54  9.8  589492  5 

.8496344s 
.84^46  365 
>.8492928  5 
>.8491219^ 

1.8489509  c 

>•8487799  < 

>.83929349 

>.8391195$ 

>.83894555 

>•8387714!' 

>.8385973^ 

2.8384233c 

.8287609, 

>.8285837 

>.8284065 

>.8282292 

>8280518 

?■  8*78744 

7240831,: 

7238.03*; 

7235.239- 

7232.444. 

7229.649 

7226.854 

7073.501 

<070.720 

7067.939 

7065.158 

7062.377 

70)9-597 

$907,064 

5904.298' 

6901.532: 

6898.766 

6896.001 

6893.236 

6  74I-568 

673S.818 

6736.069 

6733-3»9 

6730.57° 

6727.821 

59 

*8 

57 

56 

** 

54 

*  39.8587812*; 

529.85851325 

>19  858445 1 5 
50I9.8582770C 
499.8581088 

48  9. 8  579406  c 

>.8486088 
; 8484377 
>  8482665 
>.8480953 
?. 8479240 
>.8477527 

p.  83  82489  < 
9.8380746* 

9.8379003* 

9*8377259* 

9*8375514. 

9.837377° 

>.8276969 

>.8275194 

>.8273418 

>.8271642 

9.8169865 

>.8268088 

7224.059 
7221.265 
7218.471 
7215.677 
7212.883 
72 10.089 

7056.817 

7054.037 

7°5I*257 

7°48.477 

7O45.698 

7042.919 

6890.471 

6887.706 

6884.942 

6882.178 

6879.414 

6876.651 

6725.073 

6722.325 

67!9*577 

6716.829 

6714.082 

6711.335 

*3 

*2 

5° 

49 

48 

47 

46 

45 

44 

43' 

42 

4798577723 

+69.9576040 

159-85743561 

449.8572672 

4398570987 

429.8,-69302 

78475813 

y  8474099 
7.8472384 

9.8470669 

9.8468953 

9.8467237 

9.8372024 
9.8370278 
9.8368531 
9  8366785 
98365037 
9.8363289 

>.82663 10 
9.8264532 
>.8262753 
9.8260973 

9.8259193 

9.82574x2 

7207.29  6 
7204.503 
7201. 710 
7198.918 
7196.126 
7193.334 

7O4O.I4O 

7037.362 

7034.*84 

703I.806 

7029.028 

7026.250 

6873.888 
6871. 125 
6868.362 
6865.600 
6862.838 
6860.076 

6708.588 

6705.841 

6703.094 

6700.348 

6697.602 

6694.856 

I41 9.85676 1 5 

409.8565929 
399.8564242 
389  8562555 
1379.8560867 

|3^9  85591:79 

9.8465520 
9  8463802 
9.84^208^ 
9.  8460366 
9.8458*47 
9.8456927 

9.8361540 

9.83*9791 

9.8358041 

9.8356291 

9.8354*4° 

9.8352789 

9.8255631 
9.8253849 
9. 8252067 
9.8250234 
9.8248501 
9.8246717 

7190  542 

7i87-7*° 

7184.959 

7182.168 

7*79.?77 
7176. *86 

702  3*47  3 
7020.696 

7017.919 

7OI5-I43 

7012.367 

7009.591 

6857.314 
6854.5*2 
6851.791 
6849.030 
6846.269 
6843  -5°9 

6692.1 1 1 
6689.366 
6686.62 1 
6683.877 
6681.13  3 

6678.389 

4ij 

40 

39 

38 

37 

36 

359.8557489 
349.855580c 
3398554110 
329.8552420 
31  9.8550728 

309.8549037 

9  84?52°7 
p.8453487 

9.8451765 

9.8450044 

9.8448322 

9.8446599 

9.8351037 

9.8349285 

9-8347*31 

9.8345778 

9.8344024 

9.8342269 

9.8244932 
9.8243147 
9.8241 361 
9.82.9576 
98237,85 
9  8236002 

71737^6 

7I7I.OC6 

7168.216 

7I65.426 

7162.636 

71  *9.8+7 

7006.81 5 
7004.040 
700 1.265 
6998.490 
6995.7^ 
6992.942 

6840.749 

6837.989 

6835.230 

6832.471 

6829-712 

6826.953 

6675645 
6672.902 
6670.1 59 
6667.41 5 
6664  673 
6661.931 

3* 

34 

33 

32 

3i 

3° 

299.8547345 
289.8545653 
279.8543959 
26  9.85422  66 
259.8540572 
249.8538877 

9.8444876 

9.8443152 

9.8441428 

98439703 

9.8437978 

9.8436252 

9.8340514 

9.8338759 

9.8337002 

9.8335246 

9.8333488 

9.8331731 

9.8234213 

9.8232425 

9.8230636 

9.8228847 

9.8227057 

9.8225266 

7157.058 

71*4.26? 

7151.480 

7I48.692 

7I45.904 
7143. 1 16 

6990.168 

6987.394 

6984.620 

6981.847 

697P.°74 

6976.301 

6824.195 
6821.437 
6818.679 
681 5.921 
6813.103 
6810.406 

6659.189 

2656.447 

6653.706 

6650.965 

6648.224 

6645.484 

29 

28 

27 

26 

25 

24 

2398537182 
22  9.8535486 
2i  ^85  33790 
209.8532094 
199  8530396 
189  8^28699 

98434526 
9.8432799 
9.8431071 
9.8429344 
9.842761  5 
9.8425886 

9.8329972 
9.832821 3 
9:8326454 
.9.8324694 
9.8322933 
98321172 

9.822347* 
9  8221684 
9.8219891 
9.8218099 
9.8216305 
9.8214511 

7140.328 

7137.541 

7154-754 

7131.967 

7129.181 

7126.395 

<5973.  *28 
6970.756 
6967.984 
6965.212 
6962,441 

6959-670 

6807.649 
6804  892 
6802.136 
6799.380 
6796.625 
67*3.87° 

6642.744 

6640.004 

6637.264 

6634.525 

6631.786 

6629.047 

23 

22 

2 1 

20 

19 

18 

I79.8527OOO 
169.8525302 
1 5  9-8523602 
149  8521903 
139.8520202 
129.8518502 

9.8424156 
9  8422427 
9.8420696 
9.8418965 
9.8417233 
9. 8415501 

9.8319411 

>9.8317649 

9-8  315  886 
I9.8314123 
9*83 12  3  52 
9.8310595 

9. 8212717 
9  8210922 
9.8209126 
98307330 
9.8205533 
9.820373  6 

7123.609 

7120.823 

7118.037 

7115.252 

7112.467 

7109.682 

6956.899 

6954.128 

6951.357 

6948.587 

6945*8i7 

6943.047 

6791.115 

6788.360 

6785.605 

6782.850 

6780.096 

6777.342 

6626.309 

6623.571 

6620.833 

6618.095 

6615.358 

6612.621 

17 

16 

15 

14 

13 

12 

1 1  9.8516800 
109.8515099 

99  85M39^ 

89.851 1693 

7  9.8*°999c 
69.850828^ 

9.841 37689.8308830 
9  84120359.8307064 
9  84103019.830529^: 
9.84085679.8302532 
>9.84068329.8301765 
’9-^4°  5o979- 8299997 

9.8201938 

9.8200140 

9.8198341 

9.8196542 

9.8194741 

9.8192941 

7106.897 
7104.1 12 
7101.328 
7098.544 
7095.76c 

7092.977 

6940.277 

6937.508 
,6934.7;* 
.69;  1.97c 
>6929.202 
6926.43^ 

6774.588 

6771.83* 

>6769.082 

>6766.329 

6763.577 

6760.825 

6609.884 

6607.148 

6604.412 

6601.676 

6598.940 

6596.205 

n 

10 

9 

8 

7 

6 

5  9.8506581 
49.8^0487; 
39.850317 
2  9. 850146* 
1  9849975^ 
0*9.84980  5' 

9.8403361 9.8298229 

1  9-84016259.8296401 
9.83998879.8294691 

>  9.83981509.8292922 
^9.83964129.8291151 

2  9.83946749.8289381 

>9.8191140 

9.8189338 

9.8187536 

9.8185733 

9.8183930 

9.8182126 

7090.192 

7087.411 

7084.625 

7081.847 

7079.06-; 

707-6.285 

.6923.666 

6920.898 

6918.131 

>6915-364 

[6912.597 

16909-83° 

6758.073 

6755.221 

6752.57° 
.6749819 
'6747.068 
6744.3  !  8 

6593.47° 

6590735 

6588.001 

6585.267 

'6582.533 

6579.799 

5 

4 

3 

2 

1 

0 

A  t  A  B  L  E  of  Natural  V zrfed 


Deg.  8,  p,  io,  ii.  A  Table  ot  Natural  Verfed 


M 

o 

I  N.  20 

JN.  21  ,j,  N.  22  ,  N  23  | 

L.  20 

L.  21  |  L.  22 

T.  23 
^9003406 
8.900961 1 
^•9°i5:8i6 
8.9022011 
8.9020207 
8.903439; 
8.9040579 

M 

0 

J 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30. 

3* 

52 

33 

34 

3  5 
i6 

37 

38 

39 
4C 

41 

42 

43 

44 

45 

46 

47 

48 

0603.074 

0664. 196 

0728.161 0794.95 1 

8.7803705 

8.8222961 

8.8622277 

1 

2 

5 

4 

5 

6 

1 

8 

9 

10 

11 

12 

A3 

*4 

r5 

16 

*7 

;l8 

0604  069 
605*065 
606.062 
607.060 
608.058 
609.057 

0665.239 

666.282 

667.327 

668.372 

669.418 

670.465 

0729.251 

730.342 

73I-+H 

732.526 

733.619 

7347I3 

O796.O08 

797.226 

798.365 

799.504 

80O.644 

80I.785 

8.7810863 

8.7818022 

8.7825168 

8.7832314 

8.7839499 

8.7846583 

8.8229772 

8.8236582 

8.8243382 

8.8250182 

8,825697c 

8.8263759 

8.8628771 

8.8633265 

8.8641749 

8.8648233 

8.8654707 

8.8661181 

0610.058 
61 1.059 
612.060 
61 3.062 
614,066 
61 5.070 

0671.512 

672.561 

673*610 

674.660 

675.710 

676.762 

O735.808 

736.904 

738.000 

739.097 

74°-I95 

741.294 

0802.927 

804.G69 

805.212 

806.356 

807.5OI 

808.647 

8.7853705 

8.7860827 

8.7867937 

8.7875047 

8.7882146 

8.7889244 

8.8270537 

8.8277314 

8.8284081 

8.8290848 

8.8297604 

8.8304360 

8.8667645 
8.8674109 
8. 8680563 
8.8687018 
8.8693462 
8.8699906 

8.9046757 

9.9052934 

8.9059102 

8.9065270 

8.9071429 

8.9077588 

0616.075 
617.080 
618.087 
619.094 
620.102 
62111 1 

0677.814 

678.867 

679.921 

680.976 

682.031 

683.088 

0742.394 

743- 4P4 

744- 595 

745- 697| 
746.800; 

747-9°3 

0809.793 

81O.94O 

812.088 

813.237 

814.386 

815.536 

8.7896330 

g.7903416 

8.7910491 

8.721756-5 

8.7924627 

8.7931690 

8.8311105 

8.8317850 

8.8324584 

8.8331318 

8.8338041 

8.8344765 

8.8706340 

8.8712774 

8.8719198 

8.8725623 

8.8732037 

8.8738452 

8.9083738 

8.9089887 

8.9096028 

8.9102169 

8.9108301 

8.9114432 

8.9120555 
8  9126678 
8.9132792 
8.9138905 
8.9145010 
8.9151115 

8.915721 1 
8.9163306 
8.9169393 
8  9175480 
8.918 1558 
8.91 87636 

*9 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3° 

□  62  2.120' 
623.I31 
624. 142 
625.I54 
626.167 
627.180 

3684. 145  ( 
685.203 
686.261 
687.321 
688.381 
689.442 

0749.007 
750.11 2 
751.218 
752.324 

75543 1 
754-539 

0816.687 

817.839 

8l8.99I 

82O.I45 

821.299 

822.454 

8.793874° 

8*794579I 

8,7952830 

8.7959869 

8.7966896 

8-7973923 

8,8  ?  5 1477 

8.8358190 

8.8364892 

8,8?7i7?4 

8.83-78285 

8.8384976* 

8.  ■87448  56 
8.8751261 
8.875-76,-* 
8.8764051 
8.8770436 
8.8776821 

0628.194 
629.210 
63O.226 
63  I.242 
632.260 
633.278 

0690.504' 

691.566 

692.630 

693.694 

694.759 

695.824 

0755.648 

756.758 

757.869 

758.980 

760.092 

761.205 

0823.6C9; 

824766, 

825.923 

827.08l 

828.240 

829.399 

8.7980938 

8-??8  7953 

8-7594957 

8.80OI96I 

8.8008953 

8.8015945 

8.8391657 

8.8398337 

8.84O5OO7 

8.84H677 

8.8418337 

8.8424996 

8.8783 1 96 
8. 8789^1 
8.8795937 
S. 8802303 
8*8808659 
8.8815014 

31 

32 

33 

34 

35 

36 

0634.297 

63  5.3 1 7 

636.338 

637-359 

638.382 

639.405 

0696.891 

697.958 

699.026 

700.095 

701.165 

702.235 

0762.318 

763.432 

764.547 

765.663 

766.780 

767.897 

083O.56O 

83I.72I 

832.882 

834.045 

835.209 

836.373 

8.8022925 

8.8029906 

8.8036874 

8.8043843 

8.805080! 

8.8057758 

8.8431645 

8.8438294 

8.8444932 

8.8451570; 

8.8458198 

8.8464826 

8.8821361 

8.8827707 

8.8834044 

8.8840380 

8.88*46707 

8.8853034 

8.9193706 

8-9I92775 

8.9205835 

8  9211895 
^•9  2 17947 

8.9223995 

37 

38 

39 

40 

41 

42 

0640.429 

641.453 

642,479 

643.505 

644.532 

645.560 

0703. 306 
704.378 

7°?-45i 

706.525 

707.599 

708.674 

0769.015 

770.134 

77 1  5  4 
772.375 

77349^ 
774  618 

0837.538 

838.703 

839.87O 

84I.O37 

842.205 

843.374 

8.8064704 

8.8O71649 

8.8078584 

8.8085518 

8.-809244I 

8.8099364 

8-847I443t8-88  J93  5-  2 

8.8478060I8. 8865669 
8.8484667^8.8871977 
8.849i274'8.88782  85 
8.8497870:8.8884584 
8. 8504467*8. 8890882 

8.9230041 
8.9236084 
8.9242118 
8.9248 1 5  2 
8.9254177 
8.9260202 

43 

44 

45 

46 

47 

48 

49 
5C 

51 

52 

53 

54 

0646  588 
647.618 
648.648 
649.679 
650.711 
651.743 

O7O9.75O 
710.827 
7II.964 
7I2.983 
714.062 
7I5. 142 

°775-74I 

776.865 

777  990 
779.116 
780.242 
781.369 

0844.544 

845.7I4 

846.885 

848.O57 

849.23O 

85O.4O3 

8.8106276 
8.8II3  187 
8.8120087 
8,8l26988 

8.8133876 

8.814O765 

8.8511053 

8.8517639 

8.8524215 

8.8530790 

8.85373^ 

8.854392! 

'8.8897171 

8.890346c 

8.8909739 

^.8916019 

,8.8922285 

(8.8928599 

8.9266219 

8.9272235 

8.9278243 

8.9284251 

8.929025c 

8.9296249 

0652.777 

653.811 

654.846 

655.881 

656.918 

657-955 

07l6i222 

7I7.304 

718.386 

719469 

720.553 

721.637 

0782496 

783.624 

784-T>? 

785,883 

787.OI4 

788.I4S 

0851,578 

832.753 

853.928 

855.105 

856.282 

857.46O 

8.8147643 

8.815452I 

8.8161387 

8.8l68251 

8.8175108 

8.818*96/ 

18.855047618.893482c 
8.8557032(8. 894108c 
8.85635768.8947331 
8.8570 12118,895  3  583 
>18.85766568.8959825 
[.'8.85831918,8966066 

>8.930224c 
>8.930823  ? 
8.9314212 
8.932b’ 1 9/ 
8.9326168 
8.9?32j41 

49 

5C 

51 

52 

53 

54 

55 

5^ 

55 

5* 

55 

6c 

0658.993 
>  660.032 
1  661 072 
1  662.112 
?  663.152 
3  664.19* 

0722.723 

723.805 
724.896 
725.98/ 
1  727.072 
$  728. 1 6 j 

0789.273 

790.41c 

791.544 

792.675 
>  793.81; 

[1  794-9  P 

^858.639 
859819 
.  860.999 
>  862.l8l 

863.363 

864.545 

8.8l88808  8.85897I  « 
8.8i95652|8.85’9624c 

8.82024848.866275/ 
8.82093*178.8609268 
8.82 1 61 398*861 577; 
8.8222961 8.862227' 

>18.8972295 
5,8.8978532 
^8.8984755 
5  8.899097$ 
58.899719: 
78.900340^ 

>8.9338106 
1 8.934407c 
-8.9350027 
18.9555383 
?8. 936193c 
>8.9367878 

55 

56 

57 
5^ 
59 

k 

i°4  Sines *  and  their  Logarithms, 


Sines,  and  their  Logarithms.  U)eg  6o 

68,  67,66.1 
|  N.  66~MJ 

M 

L.  69 

L.  68 

L.  67 

L.  66 

N.  69 

. 

60 

59 

58 

57 

56 

55 

54 

9.8182126 

9.8072860 

9.7961533 

9.7843090 

6579-79' 

7  6416.221 

6253.93, 

V  6092.68960 

9.8180321 
9.8 178516 
9.817671 1 
9.8174905 
9.8173098 
9.8171291 

9.807«022 

9.8069I83 

9.8067343 

9.8065503 

9.8063662 

9.8o6i82I 

9.7959659 

9.7957786 

9.795591  1 
9*7954°37 
9.7952161 
9.7950185 

9.7846181 

9.7844271 

9.7842361 

9.7840450 

9.7838539 

9.7836627 

6577.06^ 

6574*333 

6571.60c 

6568.867 

6566.135 

6563.403 

>  64I3.605 
6410.89c 
64O8.I75 
6405.46a 
6402.746 
64OO.O32 

6251.23* 
>  6248.54c 

6245*84^ 

6243.14! 

6240.45: 

6237.75- 

7  6090.01 1  59J 
3  6087.334^1 
6084.657  5y| 
i  6081.980  5  6l 

M  6079.304  5  5 

7  6076.628  54I 

.53 

5* 

5' 

5° 

49 

48 

9.8169483 
9.8167675 
9. 8165865 
9.8164056 
9.8162246 
9.8160435 

9.8059979 
9.80581 37 
9.8056294 
9.8054451 
9.8052606 
9.8050762 

9.7948408 

9.7946531 

9.7944652 

9.7942774 

9.7940895 

9.7939015 

97834714 

9.7832801 

9.7830887 

9.7828973 

9.7827058 

9.7825143 

6560.671 

6557.940 

6555^09 

6552.478 

6549.747 

6547.017 

6397-318 

6394.605 

6391.892 

63  8  9- 1 79 
6386.467 
6383.755 

6235.062 

6232.367 

6229.673 

6226.979 

6224.285 

6221.592 

J  6073.952 Q 
6071.277  52 
6068.602  5  ij 
6065.928  50! 
6063.254  49! 
6060.58O48] 

47 

46 

45 

44 

43 

41 

9.81 58624 
9.8156812 

9.81 55000 
9.8153187 
9.8151373 
9.8149560 

9.80489-16 
9.8047070 
9.8045224 
9.8043377 
9.8041  529 
9.8039681 

9*7937135 

9.7935154 

9.7933372- 

9.793I491 

9.7929608 

9. 7927725 

9.782322  6 
9.7821309 
9.7819392 
9.7817474 

9.78155  55 
9.7813636 

6544.287 

6541.558 

6538.829 

6536.100 

6533.371 

6530.643 

6381.043 

6378.331 

6375.620 

6372.909 

6370.198 

6367.488 

6218.899 

6216.206 

6213.514 

6210.822 

6208.130 

6205.438 

605790747 
6055.23446 
6052.561  45 
I6049.888  44! 
6047.21643I 

6o44.544J42j 

4i 

40 

39 

38 

37 

36 

9.8147745 
9.8145930 
9.81441 14 
9.8142298 
9.8140481 
9.81 38664 

9.8037832 

9.8035983 

9.8034133 

9.8032283 

9.8030431 

9.8028580 

9.7925841 

9791395  6 
9.7922071 
9.7920187 
9.7918299 
9.7916413 

9.7811716 

9.7809796 

9.7807874 

9.7805953 

9.7804030 

9.7802108 

6527.915 
6525.178 
6522.460 
6519.733 
65 17.006 
6514.279 

6364.778 

6362.068 

6359.358 

6356.649 

6353.940 

6351.232 

6202.747 

6200.056 

6197.365 

6x94.675 

6191.985 

6189.296 

6041.872  41I 

6039.101  40I 

6036.53039 

6033.860  38} 
6031.190371 
6028.520  36I 

3  5 

34 

33 

31 

3i  • 

3° 

29 

28 

27 

16 

25 

24 

9.8136846 
9.8135027 
9.8133208 
9. 8131389 
9.8129568 
9.8127748 

9.8026727 
9.8024875 
9.8023021 
9.8021 167 
9.8019313 
9.8017458 

9.7914525 

9.7912637 

9.7910748 

9.7908859 

9.7906969 

9.7905079 

9.7800 1 84 
9.7798260 

9*7796335 

9.779441° 

9.7792484 

9.7790558 

65ri-5.53 
6509.027 
6506.101 
6503.376 
6500  65  1 
6497.925 

6348.524 

6345.816 

6343.108 

6340.401 

6337.698 

6334.988 

6 1 86.607 
6183.918 

6181.229 
6178.541 
6(75.853 
6173.166  | 

6025.851  3S| 

6013.182  34 
6020.5 13  33J 
6017.845  32 

6°  1 5.177  3  if 
6012.509  30I 

9.8125926 
9.8124104 
9.8122282 
98120459 
9.81 18635 
9.8116811 

9.801 5602 
9.8013746 
9.8011889 
9.8010O31 
9.8008173 
9.800631  5 

9.7903188 

9.7901297 

9.7899404 

9.7897512 

9.7895618 

9.7893725 

9.7788630 

9.7786703 

9.7784774 

9.77S2845 

9.7780915 

9.7778985 

6495.201 
6492.477 
6489.753 
6487.029 
6484.3  06 
6481.583 

6332.282 

6329.576 

6326.870 

6324.165 

6321.459 

6318.754 

6170.479  I 

6167.792 

6165.105 

6166.419 

6159733 

6157.047 

6009.841  J29] 
6007.174281 
6004.507  27J 

6001.841  2^ 

5999**75  15 
5996.5092J 

23 

22 

21 

2o 

19 

18 

17 

1 6 

1  5 
*4 
*3 
12 

9.81 14986 
9.8113161 
9.8111335 
9.8109509 
9,8107682 
9.8105854 

9.8004455 
9.8002596 
1.8000735 
9.7998875 
9.7997013 
9*7995  1 51 

9.7891830 

9.7889935 

9.7888039 

9.7886143 

9.7884245 

9.7882348 

9.7777054 

9*7775I23 

9.7773191 

9.7771258 

9.7769325 

9.7767391 

6478.860 

6476.138 

6473.416 

6470.694 

6467.973 

6475.252 

6316.049 

6313.345 

6310.641 

6307.938 

6305.235 

6302.532 

6154.362 

61 5  1.677 
6148.992 
6146.308 
6143.624 
6140.940 

5993*844231 
5991.1 79  22] 
5988.5 14  2, 11 
5985.8502c! 
5983.186 19 
5980.522 18 

9.8104026 

9-8102197 

9.8100368 

9.8098538 

9.8096708 

9.8094877 

979932.88 

9*799*415 

9.7989561 

9.7987697 

9.7985831 

9.7983966 

9  7880450 
9.7878551 
9.7876652 
9.7874752 
9.787285 1 
9.7870950 

9.7765456 

9.7763511 

9.7761585 

9.7759649 

9.7757711 

9-7755775 

6462.531 

6459.810 

6457.090 

6454.370 

6451.650 

6448.930 

6299.830 

6297.128 

6294.426 

6  291.724 
6289.023 
6286.322 

6138.257 

6*35.574 

6132.891 

6130.209 

6127.527 

6124.845 

5977.S5917 

5975.196/6 

5971.5331$ 

5969.87014 
5967.208  13 
5964.54612 

1 1 

10 

9 

'  8 

,  7 

6 

5 

4 

3 

2 

I 

0 

9.8093045 

9.8091213 

9.8089380 

9.8087547 

9.8085713 

9.8083879 

9.7982099 

9.7980233 

9-7978365 

9.7976498 

9-7974629 

9.7972760 

9.7869048 

9.7867146 

9.7865243 

9.7863340 

9.7861435 

9.7859531 

9*7753^36 

9.7751898 

97749958 

9.7748018 

9.7746077 

9.7744136 

6446.21  r 
6443.492 
6440.773 
6438.055 

6435.337 

6432.620 

6283.621 

6280.920 

6278-220 

6275.520 

6  272.820 
6270.122 

6122.163 
61 19.482 
61 16.801 

61 14.120 
61 1 1.440 
6108.760 

5961.885 1 1 
5959.22410 

5956-563  9 

5953.903  8 

5951.243  7 
5948.584  6 

9.8082044 
9.8080208 
9.8078372 
9.8076536 
9.8074698 
9.80728  60 

9-7970890 

9.7969020 

9-7967149 

9.7965278 

9.7963405 

9.7961534 

9.7857625 

9.7855720 

9.7853813 

9.7851909* 

9.7849998 

9.7848000 

9.7742*94 
9.774015 1 
9.7738308 
9.7736365 
9.7734420 
9.7731475 

6429.903 
6427.186  • 
6424.469  ' 
6421.753 

6419.037 

6416.321 

6267.423 

6264.725 

6 262.027  < 
6259.329  < 
6256.631  ^ 
6253-934  * 

6106.081  5 

6103. 4°i  5 
5100.723  5 
5098.045  1; 
5095.367  5 
5092.689  <; 

945.915  5 
943-266  4 
940.608  3 

1937-950  2 
935.292  1 
932.634  0 

A  TABLE  of  Natural  Vtrfed 


Deg.  24,  2 5,  2 6,  27.  A  Table  of  Natural  Vet-led 


M 

0 

N.  24. 

N.  25 

N.  26 

~N.  27 

L.  24 _ 

L.  25  |  L.  26 

8.971 703  5ii90O52O6i 

L.  27  | 

M 

0 

0864*  545 

0936.922 

1012.060 

IO89.935 

8  9367878 

9.0374005 

1 

2 

3 

4 

5 

6 

0865.729 

866.91  g 

868.098 

869.284 

870.471 

871.658 

0938.152 

939-382 

940.614 

941846 

943.C178 

944-3 12 

1013.335 

1014.613 
1015.888 
1017. 166 
1018.445 
10 19.724 

IO9I.256 

1022*577 

IO93.9OO 

IO95.223 

1096.547 

IO97.872 

8.9373817 

,8-9379756 

18.938^687 

^.9391618 

8-939754° 

8.94O3462 

8.9722729 

8.9728424 

8.9734m 

8-9739797 

S-9745476 

8.9751155 

9.0057529 
90062997 
9.006845  8 
9.0073920 
9.0079344 
9.0084827 

9.0374264! 

9.0384522: 

9.0389774’ 

9.0395026 

9.0400272 

9,0405517' 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  i 

12 

0872.846 
874.035 
875.225 
876  416 
877.607 
878.799 

0945.546 

946.781 

948.017 

949-234 

950.491 

95i-729 

1021.004 

1022.285 

1023.567 

1024.849 

1026.132 

1027.416 

1099.197 

1  IOO.524 
IIOI.85I 

1  IO3.I78 
HO4.507 
IIO5.836 

8.94O9376 

8.9415290 

8.9421195 

8.9427101 

8.9432998 

8.9438895 

8.9756826 
8.9762497 
8.9768i6I 
8.9773824 
8.9779480 
S.27851 35 

9.0090274 
9.0095721 
9.0101 160 
9.010660c 
9.0112032 
9.0117465 

9.0410755 

9.0415944 

9.0421226, 

9.0426458 

9.0431683 

9-0436908 

7 

8 

9 

10 

1 1 

12 

13 

*4 

17 

18 

ip 

20 

21 

22 

23 

24 

0872.992 

881.185 

882.380 

883.575 

884.771 

885.967 

0952.968 

954.208 

933-449 

956.69O 

957.932 

959*175 

1028.70 1 
1029.986 

1031-275 

1032.560 

10  33-847 

1035.136 

IIO7.166 

H08.497 

I  109.829 

I  11 1.ldl 

II  12,494 
III3.828 

8.9444785 

,8.7450672 

l?945<*552 

8.9462433 

I8.94683O5 

18.9474177 

8.0790783 
8.979643! 
8.9802071 
8.9807711 
8.9813344 
8  9818976 

9.0122890 

9.0128315 

9.0x33733 

9.0139154 

9.0144562 

9.0149973 

9.044212713 

9-044734514 

9-°452557 1 5 
9.045776916 
9.046297517 

9  046818018 

0887.165 

888.363 

889*562 

896.762 

891.962 

893.163 

0960.418 
96  1.662 
962.9O7 
964.153 
96  5.4OO 
966.647 

1036.425 

1037.715 

1039.006 

1040.297 

1041.588 

1042.882 

I  I  1  5.162 

IH6.497 

III7.834 

II  I9.I7O 
II2O.508 
i  r2 1.846 

8.9480O4O 

8.94859O4 

8 949*759 
8.9497615 
8.9503462 

8*95c23°9 

8.9824601 

8.9830226 

8.9835843 

8.9841460 

8,9847070 

8.9852672 

9.0155377 

9.0160781 

9.0166177 

9.0171574 

9.0176964 

9.0182353 

9.0473  379X9 
9.047857820 
9.048  3  770^  1 
9.o488962l22 
9049414723 

9.0499333  24 

2f 

26 

27 

28 

29 

30 

0894.365’ 

895.568 

896.771 

897.976 

899.181 

900.387 

0967.895 

969.I44 

97O.394 

971.644 

972.895 

974-147 

1044.176 

I°45-471 
•  046.766 

1048.062 

!o  49-359 
1050.656 

1 123 185 
1.124.525 

1 1 25.866 

1 127.207 

1 128.549 
1129  892 

8.951514s 
8.95  20982 

8.9526816 

8.9532648 

89538471 

8.9544294 

8.9858281 

8-9863883 

8.9809478 

8.9875072 

8.98806  59 

8.9886246 

9.0187736 
9.0193  j  19 
9.0198494 
9.02038^0 
9.0209238, 
9.0214607 

9.05045121; 

9.0509691 

9.0514864 

9.0520036 

9. 0525202 

9.0530368 

25 

26 

27 

28 

29 

3° 

31 

32 

33 

34 
3f 
36 

0901.594 
902.801 
904.010 
905.2 19 
906.428 
907.639 

O975.4OO 
976.653 
977.9o8 
979.162 
980.418 
98l. 675 

1051.955 

1053.254 

io5  4-554 
1055.854 

1057. 1 56 
1058.458 

1131.235 
1132.580 
1133. 925 
1135.270 
ii  3-6.617 
1137  964 

8.955010b 
8.9555922 
8  9561729 

8.P567535 

8.9573333 

8.9579*31 

8.9891825 
8.98974041 
8.9902976 
8.9908548 
8.99141 12 
8.99 19676 

9.0219969 

9.o225330! 

9.0230685 

9.0236039 

9.024138; 

9.0246735 

9.0535528 

9.0540687 

90545840 

90505993 

9  0550140 
9.0561286 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

4* 

42 

0908.850 
910.062 
911.275 
912.489 
9 1 3.763 
914.918 

0982.932 

984.I9O 

985.449 

986.708 

987.969 

989.230 

1059.760 

1061.064 

1062.368 

1063.674 

1064.979 

1066.286 

1139. 312 
1140.661 
U42.011 
1143.361 

1 144.712 
1146.064 

8*9584921 

8.9590711 

8.9596493 

8*9602275 

8.9608049 

8.9613823 

S-9525233 

8-?93°7£0 

8-P93631 S 
8.994*888 

8-994743° 

8.9952972 

9.0252076 

9.0257416 

9.0262750 

9.0268084 

9.0273411 

9.0278738 

9.0566426 

9.0571566 

9.0576700 

9.0581833 

9.0586961 

9.0592088 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

0916  134 

PI7-351 

918.568 

919.786 

921.005 

922.225 

O99O.492 

991-754 

993.018 

994*282 

9?7-547 

996.812 

1067.594 

1068  902 
1070. 211 
1071.520 
1072.831 
1074*142 

1147.416 
1148.770 
1150  124 
1151.478 
1152.834 
1154.191 

8.9619589 
8.9625355 
8.9631112 
8.9636870 
8  9642620 
8.9648370 

8.9958506 

8.9964O4I 

8.9969568 

8.9975095 

8.99806I4 

8.9986134 

9.0284058 
9.0289378 
9.029469 » 
9.0300004 
9.0305310 
9.03  10616 

9.0597209 
9  0602329 
9  0607444 

9.0612558 
9.0617666 
*9  0622774 

43 

44 

45 

46 

47 

48 

49 

5° 

51 

52 

53 

54 

0923.446 
924.667 
925.889 
927.1 12 

928.335 

£29-  5<5° 

0998.079 
999.346 
1000.614 
1001.883 
1003. 152 
1004.422 

1075.454 

1076.766 

1078.080 

1079.324 

1080.709 

1082.025 

**55*547 

1156.905 

1158.264 

1159.623 

1160.983 

1162.344 

8.9*554122 

8.9659854 

8.9665588 

8.9671322 

8.9677048 

8.9682774 

8.9991646 
8.9997158 
9.000266' 
9  000816b 
9.001366^ 
9.0019163 

9.031591  d 
9.0321215 
9.0326508 
:9.033180c 
59*033708^ 
9.034237', 

^9.0627876 

9-0632977 

*9.0638073 

>9.0643168 

9.0648257 

9.0653346 

49 

50 
5* 
32 

53 

54 

55 
5^ 

57 

58 

59 

60 

ss 

*6 

57 

58 

59 
tfo 

0930.785 

932.011 

933-238 

934.465 

935-6P3 

936.922 

1005.694 

1006.965 

1008.237 

1009.511 

1010.785 

1012.060 

1083.341 

1084.658 

1085.976 

1087.295 

1088.615 

1089.955 

1163.705 

1165.068 

1 166  431 

1167.794 

1169.159 

1170.524 

8.9688492 
8.969421c 
8.9699900 
8  9705630 
8.97H333 

.89717035 

n 

9.0024653 
9.0030142 
9.0035626 
9.0041 1 09 
9.0046585 
,9.0052061 

9-°347 6P 
.9.035293c 

9.0358202 

9.0363474 

9.036874c 

9.0374005 

9.0658428 
9  0663511 
9.0668587 
9.0673663 
9.0678733 
90683803 

io 6  Sines ,  and  their  Logarithms. 


Sines,  and  their  Logarithms.  ]Jeg.  6<r  £7  ~7T77 

M 

L.  67 

L.  64 

L..65  | 

L.  62 

1!  N.  65.  |i  N.  64 

N~6T~ 

— -2  ’. 

N  6->  -M 

6o  < 

’•773*475 

9.7614630 

9*7494494  27  3  72002 

5932.6345773.8 17 

56x6.288^/160 

60 

5* 

T8 

57 

>56 

?54 

53 

f2 

5  5° 

‘49 

48 

h47 

I46 

45 

44 

43 

W 

58< 

57< 

5y 

54 

n 

52 

51 

5° 

4* 

48 

>*773°523> 

3772858; 

?772  6636 
9.7724.689 
9. 7722741 

9.7720792 

9.7612647 
9.7610663 
9.7608678 
9.7606693 
9.7604707 
9  7602721 

9.7492472 

9.7490449 

9.7488426 

9.7486402 

?.7484377 

9.7482352 

9.7369940 

9.7367878 

9.7365814 

9736375° 

9.7361686 

9.7359621 

5929.977  577x.x8x 
5927.320j768.545 
5924.66357659x0 
5922.007  5763.275 
.5919.35 1'5760.6/fo 
5916.6955738.006 

56x3.674 
:5611,06  c 
,5608.446 
5607.833 
5603.22  c 
7600.608 

5597-996 
5595-3^4 
J  JP2-773 
5590.162 
'J5S7-5JI 
5584.941 
5j82.;3I 

5J79-722 
5577-1  »3 
55744°+ 
557  x-896 

5569.288 

i  ^  T  -  ) 

■5455.705 

54*4-912 
’  f452-32 1 
5449.73c 
'5447.14c 
5444-55<- 
■  5441.961 
■5439.37s 
5436.784 

5434.19c 

543Xi6oS 

5429:021 

5426.434 

5423.847 

5421.261 

I5418.677 

5416.089 

5413.504 

9.7718842 
9.771 689; 

9.77x4942 

9.7712991 
9771 1039 

9  7709087 

9.7600755 

9.7598746 

9-7  59*^7  57 
9.7594769 

97y92779 

9.7590789 

9.7480526 
9.7478299 
9.7476272 
97474H4 
i5’-74722i  5 

9.7470186 

97357554 

97355488 

97353421 

9735x353 

97349284 

97347215 

59X4.O4C 

59x1.385 

5908.731 

5906.077 

5903423 

59OO.769 

'5755-372 

5752-738 

5750.105 

5747472 

5744-839 

5742.207 

T739*5'7y 
573^944 
5734-3 f  3 
5731-682 
5729051 
5726.421 

47 

46 

45 

44 

43 

42 

9.77071;  4 
9.7705180 
9.770322  5 
9. 7701271 

97699315 

976973  59 

9.75^797 

9.7586806 

9.7584815 
9.7582821 
9.7580827 
9-7  57s8  3? 

9.7468l  56 
9.7466I26 

9.7464O94 

9.7462065 

9.746OO3O 

9-7457997 

9-7345 '45 
9-7343°74 
,97341003 
97338931 

j973368y8 

I97;34785 

5898. Xl6 
5895.463 
5892.8  1  1 

589O.I59 

5887.507 

5884.856 

4i 

40 

3? 

38 

37 

56 

97695402 

9.7693444 

9.7691486 

9.7689528 

97687568 

9.76856^8 

;5882.205 

5879-554 

,5876.904 

5874.254 

5871.605 

*3868.956 

5723.794 

.5721.162 

5718433 

57i5-9°4 

57x;-*76 

5710.648 

4? 

4* 

40 

39 

38 

37 

3^ 

35 

34 

33 

32 

31 

1° 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

t8 

9  9-74569°^ 

9-75  748+3  9-745  3  92  8 
9.7572846^.7451895 
9.75708509.7449S57 
9.75688529.7447821 
S’*.?  5  6<S8  5  +19.7445  784 

973327ri 

9  7330636 
9.7328560 
9.7326485 

973244°8 

9.7322331 

5  566.680 
5564.073 
5561*466 
5558.860 
5556.254 
5555-648 

5410.919 

54O8.335 

5405-75l 

^403.167 

5400.584 

5398.00X 

35 

34 

33 

32 

31 

30 

9  7683647 
9.768*687 
9.7679724 
9.7677762 
9.7675799 
97673835 

9-75  8+8  5  5'9-7443  745 
9.7562856^9.7441707 
9.75608564.7459668 
9.75588569.7437628 
.9.755685497455587 

9-75  54®  5  ?9’7433547 

9.7320252 

97318174 

97316094 

9.7314014 

9.7311933 

9.7309852 

5866.307 

5863.656 

5861,011 

5858.363 

5855-7x5 

5853.068 

5708.024 

57°5.394 

5702.767 

5700.141 

5697415 

5694.889 

5551.043 

5548.438 

5545.833 

5543.229 

5540.625 

5738.022 

5535*419' 

5532.816 

5530.214 

5527.612 

5525.010 

5522.409 

53P5-4iS» 

5392.837 

5390.256 

5387.675 

5385,094 

5382.514 

5379933 

5377-354 

5374-775 

5372.196 

53^9-6;i8 

5267.O4O 

29 

28 

‘27 

26 

25 

H 

23 

22 

21 

20 

19 

18 

*7 

16 

*5 

1 4 

*3 

12 

9.7671871 

9.7669906 

9.766794c 

9.766^974 

9.7664007 

9.7662040 

9  75 528509.74; I5°5 
9-7  5  5  0847  9.742946  2 
9.75488459.7427419 
9.754685997425175 
9.7544858,9.7425531 
975428  28  9-7421286 

9.750776^ 

9.7305686 

9.7303603 

9.7301519 

2-7299433 

9-7297348 

585O.42I 

5847-774 

5845.128 

5842.482 

S839.837 

5837.192 

5692.264 

5689.639 

5687,0X4 

5684.390 

5681.766 

5679.I42 

9.7660071 

9.7658103 

9.76^61;; 

97654164 

97652193 

97650222 

^.754082x9.7419240 

9.75388i4|9.74i7I93 

9-75568o6'9.74I5I46 

9-7534798,9.74x3099 
9.75327899.7411050 
9-75  307799.7409001 

9729526] 

9*7293175 

9*7291087 

9.7288999 

9*7286909 

9.7284820 

5834.547 

583  j.903 
5829.259 
y826.6l5 
5825.972 
5821.329 

5676.JI9 

5673.896 

567X.274 

5668.6J2 

5666.O3O 

5663.4O9 

5519.808 

5517.208 

5514.608 

55x2.008 

5509.409 

5506.8x0 

5364.462 

5361.885 

5359.3°8 

5356.732 

5354.156 
7351. s8o 

9.7648249 

97646277 

97644304 

97642330 

97640355 

9. 5658381 

9.7528769 
97526758 
97524746 
97522734 
9. 752072X 
9.7518708 

9.7406951 

9.7404901 

9.7402849 

9.7400798 

97398745 

9.7396692 

9.7  282729 
9.7280638 
9.7278546 
9.7276454 
9.7274360 
9.7272267 

5818.687 

5816.O45 

5813,403 

58IO.76I 

5808.120 

5805.479 

5660.788 

565-8.167 

5^55747 
j6j  2.927 

5630.307 

5647.688 

5504.212 

5501.614 

5499-016 

5496.4x8 

5493.821 

5491.224 

5349.005 

5346.430 

5343.855 

5341.281 

5338.707 

5136.124 

X  u 

17 

16 

*5 

14 

13. 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

x  1 

10 

9 

8 

n 

/ 

6 

9.7656405 

97634429 

9.7652451 

9.7630474 

9.7628496 

9.7626517 

9.75x669; 

9.7514679 

9.75x2663 

97510647 

9.7508630 

9.75066X5 

97i94633 

9.7392584 

9.7390528 

9.7388473 

97386416 

97384359 

9, 7270172 
9.7268077 
9.7265981 
9.7262885 
9. 726x787 
9*72  7968$ 

5802.838 

580Q.X98 

5797-558 

5794-9X9 

5792.280 

5789.641 

5645.029 
5642.45 1 
5639.833 
5637.2x5 
5634498 
5631.981 

5488.628 

5486.032 

54S3.437 

5480.842 

5478.242 

5475.653 

5m^r 

5350.988 

5328.416 

7325.844 

7323.273 

7320.702 

5 

4 

3 

2 

0 

9.7624  j  57 
9.7622557 
9.7620576 
9.7618595 
97616615 
9.7614630 

9  75°4594 
9.7502576 
9.7500556 
9.7498536 

97496515 

9.7494^.94. 

9.7382301 
9.7380243 
9.7378l83 
9-7376I24 
9*7374063 
9 7372002 

9 '7*771 90 
9.725549, 

9.7253391 
9.725 1290 
9.7249188 

9/7247087 

5787-003 

4784.365 

5781.727 

5779.090 

5776.453 

577;.8i7 

5629.365 

7626.749 

5624.133 

5621.5x8 

5618.903 

7616.2881 

T473-059 

7470.465 

7467.872 

7465.279 

5462.687 

5460.095 

55x8.131 

5315.561 

5312.991 

5>3IO-422 

5307853 

5365.284 

A  TABLE  of  Uatural  Verfed 
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D 

M 

eg.  28,  29,  30,  31.  A  Table  ot  Natural  Ver'ied 

•,  N  28  j  N.  29 

N.  30 

N,  31 

j  .  .1 

L  28 

|  L.  29 

L.  30 

i*.  31  M 

0,1170-5^4 

1253.803 

1339.746 

1428.327 

9.o6838o3'p.09822  93 

9. 1270225 

9.i  548276 

j  O' 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

r5 

x4 

16 

l7\ 

1 8j 

1171.890 

I,73*257 

1174.624 

117^.993 

1177.362 

1178.731 

1255.214 
1256.625 
1258.037 
1259.450 
1260  863 
1262.278 

1341. 201 
1342.656 

I344-1I3 

1345.570 

1347.027 

1348.486 

1429.826 

14? '.325 

1432.825 

1434.326 

1435.827 
•437.329 

9.0688867 
9.0693931 
9.0698988 
9.0704046 
9.0709097 
9  0714148 

9.0987175 

9.0992057 

’9.0996933 

9.1001809 

9.1006679 

9.1011549 

9.1274937 

9.127964s 

9.1284375 

9.1289062 
9.1293763 
9.1 298464 

9-x  552829 
9-i  557382 
9.1 5*6 1930 

9.15*66477 

9.1561020 

9.15^5562 

1  1  . 

2 

3 

4 

5 

6 

7 

8 

9. 

10 

11 

12 

1 1 80.1 02 
1181.473 
1182.845 
1 184.218 

1185.591 

1 186.965 

1263.693 

1265.109 

1266.525 

1267.942 

1269.360 

1270.779 

449  ^45 

2351.405 

1352.866 

1454-32  7 

1355.789 
1 3  57-2  5  2 

1438.832 

1440.336 

1441.840 

*443-345 

1444.851 

1446.357 

9.0  719193 
9.0724238 
9.0729227 
9-0734316 
9-073PM8 
9-0744381 

9-1016414 
9.1021278 
9. 1026130 
9.1030995 
9.1035848 
9.1040701 

9.1303159 
9.1307875 
9.1312747 
9.1317235 
9.1 321920 
9.1326605 

9.1580100 
9.1784637 
9.1 589169 
9*1593702 
9-1598229 
9-1602756 

1 188.340 
1 189.716 
1 191.09  3 
1 192.470 
1 193. 84S 
r  195.226 

1272.199 
1273.619 
1275.040 
1276.462 
1177.884 
1279  307 

1358.716 
1360;I8o 
r36  r.645 
r  363.11 1 
1364.57- 
1  366.044 

1447.865 

1449-37? 

1450.881 

i452-39i 
1453.901 
145  5.412 

9.0749407 

9  0754434 
9.0759454 

9-0764474 

9.0769488 

9.0774502 

9.104554$ 

9.1050395 

9.1055236 

9*1060078 

9.1064913 

9.1069749 

9,1331284 
9.1335964 
9.1340637 
9.13433 1 1 
9.1349980 
9.1354648 

9.1607278-13 
9.161 1 800 14 
9:x6i63iSii  5 
9-i62o835Ii6 
9.id27347:I7 
9.i629859'i8 

19 

ZQ 

21 

22 

23 

24. 

25 

26 

27 

28 

;° 

1 1 96  606 
1197.986 
1199.367 
1200.749 
1202.131 
1203.514 

1280.731 
1282.1 56 
1283.58  ? 
1285.007 
1286.434 
1287.862 

1367.512 

1368.981 

1370.451 

1371.921 

1473.392. 

13/4.863 

145"  6.92.3 
1458.436 

1 4  59-949 
1461.462 
462.977 
1464.492 

9.0779510 

9.07845x8 

9.07895*19 

9.0794521 
9.0799517 
9:08045  4  2 

9.2074578 
9.1079408 
9.1084232 
3.1089056 
?.  1093  875 
9.1098693 

9-I3593  X2 

9.1363975 
9.1368633 
9*1 373  290 

9.137794; 

9.1382595 

9.1634366 

9-1638873 

9-1^43374 

9.1647876 
9.1652373 
9.1 656870 

19 

2d 

21 

2  2 

23 

24 

1204.898 
1206.283 
1207.668 
1209.054 
1 2 1 0.441 

1 21  I.829 

1289.290 
1290.719 
1 292. 1 49 
f  293.580 
1 295.-0 11 
(2916.443 

1376.336 

i377.8°9 

1379.283 

1380.757 

1382.232 

1383.708 

1466.008 

1467.525 

1469.042 

1470.560 

1472079 

1473.598 

9.C809502 

9.O814491 

9.0819475 

9.0824458 

9.0829436 

9.0834413 

9.1103506 
9.1108318 
9.1113125 
9.H  17932 
9.1122733 
9.1  (27534 

9.1387242. 

9.139x889 

9.1396731 

9.1401173 

9-I4°5^°9 

1.1410446 

9.1661 362 
9.1665854 
91670341 
9.1674828 
9.1679309 
9.1683791 

25 

26 

27 

28 

29 : 
30 

3* 

;2 

33 

34 

35 

36 

I  21  3.2  I  7 
1214.606 
1 2 1  5.996 
I217.387 
1218.778 
1220. 170 

1297.876 

1299.309 

1300744 

1 302.179 
1303.614 
1 305.051 

I385.185 
I386  663 

I  388  I4I 
1389.620 
1 3  91.099 

1 392. 580 

I475-H9 

1476.640 

1478.161 

1479.684 

1481.207 

1482.731 

9-0839384 

90844356 

9.0849321 

90854286 

90859247 

9.0864204 

9-i  1  3  2330 
9i  137126 

9.11419(5 

9.1146705 
9.1 1  51490 
9.1156274 

9.14.15077 

9.1419708 

9  J424334 
9.  J4z896(: 

9.i4;35So 

9.1438201 

9- 1 688268 

9.1692745 

9.1697217 

9.1701689 

9.1706156 

9.1710623 

3 fi 

3  2  S 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

I22I.563 

1222.957 

I224.35I 

1225.746 

1227.142 

1228.538 

1 306.488 
1 307.926 
1309.364 
1310.804 
1 3 12.244 
1313.685 

1394.061 

X39M43 

1397-0^5 

1398.509 
1399.99; 
1 40 1. 477 

1484255 
1485.781 
(487  307 
1488.833 
1490.361 
1491. 8S9 

9.086915/ 
9.087411  J 
9.0879058 
9.0884OO5 
9.0888946 
9. 0893887 

9116 1052 
9-1165831 
9-1170604 

9.1175377 
9.1180145 
9 1184912 

9.14428x6 

9.1447431 
9.145204 1 
9,1456651 
9.1461256 
9. 1465861 

9.1715085 

9.i7!9547 

9.1724004 

9*1728461 

9.1732913 

9.1737365 

n 

38 

49 

40 
41 , 
42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

1229.936 

I23I-334 

I232.732 

I234.I32 

1235.532 

1236.93  3 
I238.335 
1239737 
1241.141 
1242.545 

1243.949 
I  245.355 

13 15.126 
1316.569 
1318.012 
1319.456 
1320.900 
1422.345 

1402.963 

r4°4-  449 
1405.93d 

[4O7.424 
1408.912 
I  41 0.4O  I 

1493.418 

1494-947 

1496.478 

1498.009 

I499-541 
1501. 073 

9  0898822 
9.0903758 
9.0908687 
9.09x2616 
90918539 
9  0923462 

9.1x89674 
9.  II 9443  6 
9 1199192 
9.1203948 
9.1208  699 
9.1213449 

9.1470460 

9,1475060 

9.1:479654 

9:1484248 

9.1488837 

9.1493426 

9.1741812 

9.17462^9 

9.X7J0701 

9*755*44 

9-i7(958i 

9.1764018 

43 

44 

45 

46 

47 

48 

■1323.791 

1325.238 

1326.686 

1328.134 

1329.583 

1331.033 

141  I.89I 
I4I3.381 
I4I4.873 
I4I6.365 
14X7.857 
i4IP-3  5 1 

1502.506 
1 5  04. 1 40 
1505.675 
1 507.2 10 
1508.746 
1510.283 

9.0923380 

9.0933297 

9.0938208 

9.9042120 

9.0948025 

9.0952931 

9-i2il  194 
9.1222939 
9.1227679 
9.1232419 

9-I237I53 

91241887 

9.1498010 

9.1502594 

9.1507172 

9.1511751 

9.1516324 

9.1520898 

9.I76845I 
9 1772883 

9.177731 1 

9.1781738 
9 1786161 
9.1790584 

49, 

5° 

5i 

5  2 

53 

54 

55 

56 

57 

58 

59 
6.0 

55 

5^ 

57 

58 

59 
(5  c 

H46.76I 

X248.168 

1249  575 
1250.984 
>1252.393 
>1253.802 

1332.483 

1333-934 

1535.38(5 

1336.83s 

1338.292 

1339.746 

1420.845 

1422.340 

1423.836 

>1425.332 

1426.825 

>1^28.327 

1511.821 

1513.358 

’I5I4*%^ 

1516.438 

,1517.978 
1519.5 19 

9095783c 
9.0962730 
9.0967624 
9. 0972517 
9.6977405 
9.098229^ 

9.1246615 
9.125134^ 
9.1256057 
9.1260790 
•9.1265507 
9- 1270225 

9.1525466 
9,1530034 
9.17347S7 
9 1539161 

9.1 543719 

9,1 548276 

9.1795002 

9-I7994i9 
9.1803832 
9.1808245 
9.1812653 
9.1 8x70^1 

io8 


Sirtesi  and  their  Logarithms 


Sines,  and  theirXogarithms. 


L.  61 

L.  60 

9.7147087 

97119677  9 

9.7144983 

9.7242880 

9.7140776 

9.7138671 

9.7236565 

9.7134459 

9.7131351 

9.7130244 

9.7218136 

9.7126037 

9.7223917 

9.7221807 

9.7117532  9 
9.7115387  9 
9.711324°  9 

9.7111093  5 

9.7108945 

9.7106797 

9.7104647  C 
9.71 01497  5 
9.710034  6 
9.7098195  < 
9.7096042  < 
9.7093890  < 

9.7119695 

9.7217584 

9-7*15471 

9.7213358 
9.721 124-3 
9.7209129 

9.7091736  C 

9.7089582 

9.708742  6 

9.7085271 

9.708314 

9.7080957 

9.7207013 
9.7204898 
>  9.7102781 

9.7200663 

7  9.7198545 

5  9.7:96426 

9.7078799 

9.7076641 

9.707448/ 

9.707231/ 

9.7070160 

9.7067999 

9.7194306 

V  9.7192186 
$  9.7190065 

i  9.7187944 

[•.  9.7185821 

3  9.7183698 

9.7065S36 
9.7063674 
9.7061 5 10 
97059346 
9.7057180 
9.7055015 

?  9.7l8l574 

5  9-717945° 

^  9.7177325 

5  9.7I75I99 

5  9.7173072 

4  9.7170945 

9.7052848 

9.7050681 

9.7048512 

9.7046344 

9.7044174 

9.7042004 

3  9.7168817 

1  9.7166688 

1  9.7164559 

0  9.7162429 

9  9.7160298 

8  9.7158186 

9.7039833 

9-7°3i766i 

9.7°35489 

9.7033316 

9.7031742 

9.7018967 

7  97156034 
6  97153901 

5  97151767 
4  9*7149633 

3  97147498 

1  9-  7145362 

9.7026792 

9-70246f6 

9.772243  9 
9.7020262 
9.7018083 
9.7015905 

1  97143115 

0  9.7141089 
9  9.7!3895o 

8  9.7136812 

7  9.7!3467i 

6  9.7132533 

9.7013725 
9.7011545 
,  9.7009363 
9.7007181 
9-7004  999 
9.700281 6 

5  9.713039* 

4  9.7128250 

3  9.7126108 

2  9.7123965 

1  9.7121821 

0  9.7 1 1 9677 

9*700°63i 

9-6998447 

9.6996  271 
9.6994075 
9.6991087 
9.6989700 

L.  59 


9.6989700 


L.  58 

9.6857076 


9.6854845 

9.6851609 

9.6850374 

9.6848139 

9.6845991 

9.6843665 


9.6841417 
9.6839189 
9.6836949 
9.6834710 
9.6965586  9.6832468 


9.6963390 


9.6961192 


9.6947992 
9.694579° 
9.6943587 
9.6941 383 
9.6939178 
9.6936973 


9.6830217 

1  II—  II  HIM  »■  — .■  *> 

9.6827984 

9.682574I 

9.6823497 

9.68H253 
9.68  19007 
9.68 1 676  r 

9.6814514 
9.6812266 
9.681001 8 
9.6807769 
9.68055  18 
9.6803268 


9.6934766  [9.6801016 
9.6932559  9.6798764 
9.6930351, 9.6796510 

9.6918143  9.6794*57 

9.6925934  9.6792002 
9.6923724  9.6789747 


9.6921513  9.6787490 
9.6919302  ,9.6785234 
9.6917089  9.6782976 
9.6914877 ,9.6780717 
9.6912663 ,9.6778458 
9.6910449  9.6776198 


9.6908233  9.6773937 
9.6906017  ,9.677  1676 
9.6903800  9.6769413 


9.6901583 

9.6899365 


9.67671 50 
9.6764886 


9.6897146  9.6762622 


9.6894926  9.6760356 


9.6891706 

9.6890484 

9.6888263 

9.6886040 

9.6883817 


9.6758090 
9.6755823 
9  675355 5 
9.675128  6 
9.6749017 


9.6881592  9.6746747 
9.687936819.6744476 

«  r\Q  m  m  1  a  r  A  a  ^  a 


9.6877  141 
9.6874915 
9.6872688 
9.6870460 


9.686823 1 
9.6816002 
9.6863771 
9-686i  541 

9-68593@9 

9*6857076 


9.6741104 

9.6739932 

9.6737659 

9.6735385 

9.6733i,o 

9.6730835 

9.6728558 

9.6726281 

9.6724003 

9.6711725 


N.  61 


5305.184 


5302.716 

5300.148 

5297.581 

5195.014 

5191.447 

5289.881 


5187.315 
5284.750 
5282  1 85 
5279.620 
5277.05  6 
5274.492 


5171.929 
'  5269.366 
i  5  266.803 
;  5264.241 
,  5261.679 
52.59.u8 


Deg.  di,  60,  59,58 

i  N.  5?  N.  5S  ,v, 


51  5I.904  500O.OOO 


4849.6I96o 


5256.557 

,5253-996 

,5251.436 

5248.876 

,5246.317 

5H3.758 

i _ _ 

5i4r*I99 
|  5238.641 
I  5136.083 
I5133-516 
5230.969 
5228.412 

5225.856 

5223.300 

5220.745 

5218.190 

5215.635 

5213.081 

5210.527 
5207.974 
5205.411 
5202.868 
5200.3  1  6 
5197.764 

5I95.1I3 
5  192.662 
5 190.11 2 
5187.561 
5 185.012 
5182.463 


5159.360 
5 146.816 

5144.173 

5141.73°, 

5139.188 

5136.646 

5 1 34.1 05 

5131.564 
5  129.023 
5126.483 
5123.943 
5  in. 404 

5 1 18.565 
5 1 16.326 
5  1 1 3. 788 
51 11.250 
5  108.713 
5  106. 176 

5  103. 639 
5  101.103 
5098.567 
5096.032 
1 5  093.497 
5090.963 

1 5088,429 
5085.895 
'5083.362 
,5080.829 
15078.297 

,5075.765 


4997.481  4847.1  i6i" 
4994.961 ' 4844.633L0 
4992.444  4842.141!'° 
4989.916I4839.6490' 
4987.409  4837.1 57° 
4984.891' 48 .34.666” 


4982.37 6  4832.175 
4979,860  48.29_.685 
4977-344  4827.195 
4974.829  4824.706 
4972.3 1 4' 4821.2 1 7 
4969.S00 '4819.729^3 


53 

5i 

5i 

5o 


4967.286  4817.241 
4964.773  4814.754 
4962.260  4812.267 
4959*747  4809.780 
4957-135  4807.29442 
4954.723  4804.808 


47 

46 

45 

44 


4952.212  4802.323 
4949.701  4799.838 
4947-1 9 r  4797.354 
4944.681  4794.870 
4942.171  4792.3  36 
4939.662  4789.903 


41 
40 

39 
38 
37 
,36 

4937.153  4787-41° 35 

4934*645  14784.93834 
4932.137  4782.45633 
4929*63o  4779.97533, 
4917*123  4777-49431 
4924.616  4775.01430 


5073.233 
5070.702 
5068.171 
5065.641 
5063.1 1 1 
5060.582 


5058.053 

5055.524 

5052.996 

5050.468 

5047.941 

5045.414 


5179-914 

5177-365 

5 174.817 
5172.269 
5169.722 
5167.175 


5042.887 

5040.361 

5037-835 

5035.310 

5032.785 

5030.260 


4922.1 10  4772.53429 

4919.604  4770.05428 

4917.099  4767.575,27 
4914.594  4765.096:26 

4912.089  4762.618  2,5 
4909.585  4760.140 


4907.081  4757.663 
4904.578  4755-186 
•4902-075  14751.71c 
4899*573  |475°*134 
4897.071  '4747-75919 
4894-570  4745.i84i8 


14 


23 

22 

21 

2oj 


5017.736 

5025.212 

5022.689 

5020.1 66 

5017.644 
5015. 122 


5164.629 
5 162.083 
5 1  59-538 
5156.993 
5154.448 
5i  5  t- 9°4 


5012.601 
501 0.080 
5007.559 
5005.039 

5002.5/9 

5  000.000 


4892.069 
4889.569 
4887.069 
4884.5  69 
4882.070 
4879.571 

4877.073 

4874.575 


4742.809 1? 
474°-335  /6 
4737-86i|i5 
4735.38814 

4731-91513 
473°443ii 

1 

4717*971,11 
47i5*499io 
4872.078  4713.028  9 

4869.581 14720.557  8 

7 

6 


4867.084 
4864.588 

4862.092 

4859*5^7 

4857.102 

4854.607 

4852.113 

4849.619 


4718.087 

4715.617 

4713.148 

4710.679 
47  08.2 1 1 
47°5-743, 

4703-275, 

4700.808 


41 

3 

1 

1 


Deg. 


A  T  AB  EE  of  Natural  Verfed 

A  Table  of  Natural  Ve® 


I  Op 


Mt  R  32- 


W|i9 
1521.061 
1522.603 

I524-I47 

1525.691 

5  1527.235 
1528.781 


1614.879 

1616.464 

1618.050 

1619.637 

1621.225 

‘1622.81; 


7  1530.327 
15-31.874 
91533.421 
1534.970 


10 

11 

12 


1548.068 


1539.619 
1541. 170 
1542.722 
1544.274 
1 545.S28 
1 547.382 


n: 


33 


161 3.294 


1624.402 
1 625.991 
1627.582 
1629.173 


1536  S*9  1 630.764 


1632.357 


ft-  34 

1709.624 


1711.251 
1712.879 
1714.507 
1716.1 36 

1717.7  66 
*7*9-397 


1721.028 

1722.660 


13 

H 

*5 

16 

17 

18 

101548.936 
201550.492 
1552.048 
1553.605 
1555.162 
241556.721 


1633.950 

1635.5' 44 

1637.138 

163S.734 

1640.330 

1641.926 


N.  35 


1808.480 


1810.148 

l8l  1. 8l8 

1813.488 

1815.159 

1816.83I 

1818.5O2 


182O.I78 
l82I  849 


i724.292l823.524 
1725.926 

I727.560 
I729. 194  1  828.551 


1825.I99 

1826.875 


9.l8l706l  9.20771  369^2329007 

9*2333137 


9.18214659.2081399  , 

9.! 8 2 5868 9.2085661 9  2337267 

9. 18  3026619.20899199.2  341 392 

9.1834665  9.2094177  9-234f  f  *° 
9.18390599.2098431 9  234^399*2593 143 


9.1843452*9.2 1026849^2^3^761  9. 2 597^  6 


9.1847841I9.2106933 

9.18522309.2111182 
9.1856614*9.2115427 
9  18609989.2119671 

9.1865377*9.2123911 


1730.830  1830.228 


21 

22 

23 


25 1558  280 
261559.839 
271561.400 
28 1562.961 


291564.523  1659.537 


31 

32 
133 

34 

35 
3*6 


1567.649)1^62.748 
1569.213  1664,354 


1643.524 

1645.122 
1646.721 
1648.320 
1649  920 
1651. 521 


1654.725 


1732.466 

1 7  3  4* 1 0  3 
1735.740 

1737.378 

1739.017 


1740.657 

1742.2^7 


183 1.906 

i85?-584 

1835.264 

1836.944 

I838.624 


84O.3O5 

I84I.987 


743.938l843.670 


1745.58 
1747.222 

1748,865 


1653.123  1750.509 


1752. !53 


1656.328 1753.798 
1657.9321755.444 
I757-091 


30 1 566.086i661.142 1758^7381*858.84.5 


1570.778 

1572.343 

1573.909 

I575-476 


1665.962 

1667.570 

1669.178 

1670.788 


1577.044 1672.398 


37  . 

381578.612 
391580 181 

i58*.75i 
1583.321 
1584.892 


40 

41 
4? 

43 

44 

4-5 


47 


1586.464 
1588.037 
1589.610 
46*i59i-i84 


1845.353 

i847*°37 

1848.722 


1850.407 

1852.094 

1853.780 

1855.468 

1857.156 


1760.386 

1762.035 

1763.684 

‘7^-m 

1766  985 
1768.636 


1860.534 
1862.225 
1863  916 
1865.607 
1867.299 
1868.992 


1674.009 

1675.620 

1677.232 

1678.845 

1680.459 

1682.073 

1683.688 

1685.304 

1686.920 


1770.288 
*77*-94* 
*77;- 595 


1775.249i875.771 


1776.904 

1778*560 


1877.468 

1879.165 


1780.2161880.863 


1592.759  1688.537 


48  *534-334 


49I595-910 

501597.487 

1599.064 
1600.643 
1602.222 
1603.801 


51 

53 

H 

55 

56 


1605  382 
1606.963 
571608.54^ 

58 1610.127 

591611.710 


1690.1 55 


1691.774 

1693,393 

1695.013 

1696.634 

1698.255 

1699-877 


170 1. 500 


1704.748 

1706.372 

*707,998 


781.873 

1783.531 

1785.189 

1786.848 

1788.508 

1790.168 

1791.830 

*793-49* 

1795-154 

1796.817 

1798.481 


1800.146 


1703.123  1801.811 


1803.477 

1805.144 

1806.811 


Ao  161 3.294 1709.614 1808.480  1999<83Q 


9.1869756*9.2 128 1 51 92  37843  8  9.262 1 071*1 2 

9;  23  82  5:429.261505  i  |i  3 


9.18741319.2132387  ,  .  .  _  . 

9.18785059.2  136622  9.2386647  9.2629032  14 

9.2390747 9  2633008 1  5 
9.23948479.2636985  16 


9.18  2875 9.2140853 
9,1887245*9. 2545084/.-,^--*/ 
9.18916109.21493109.2398943  9-2640957 17 


9.190033519.2157759 


9.19046959.2161981 9  24*  1222 


9.1909050 

9.1913406 


9.19177569.21746299.24234809  2664756  23 
9. 192  2107  9. 2178842*9. 2427  5  6319V2  6687 1 624 

9I926453  9^8  3  o  5 1  *9^  43 1 642  9.267  2  67  3  45 

9.  *930799  9.2i872  599*243572I'9-26,76729t26 


1870*686 

872.380 

1874.075 


1882.561 

1884.260 

1885.960 

1887.661 

1889.362 


1891.064 

1892.766 

1894.470 

1896.174 

1897-878 

*899.584 


1901.290 

1902.996 

1904.704 

1906.412 

1908.121 


a.  32  1  l.  33 


x: 


H 


9.2573  1 36.  o 


L.  35  IM 


9.2577141 
9*2581145 
9i25’85  *46 
9.23455*89.2589147 


1 

2 

3 

4 


9.23578789.2601132 

9.236i995’9*26o5i25 

9.23661089.26091 1 3 
9.2370221  9.2613102 
9.23743299.2617086 


7 

8 

9 

10 

1 1 


1 895974!9- 


2153537 


9.2170416 


9.24030389.2644929 18 
9.2648898  19 
9.2658266  20 
9.265683  1*21 


9.2407130 


9.21661989.2415309 


9.24193969.2660795  22 


9.1935*4° 

9.1939482 

9.1943818 

9.1948155 


9.21914639.24397969.2680582  27 
9.2195668I9.244387.1  9  26845341 


9.21998679  244194*  p.268848^  29 

9.22040679.2452012 9.269243 , 30 


9. 1952487 9.22082629.2456078 9.2696376  3 1 
9.i9568i99.22i2  458’9.246oi4  j  9.2700321 
9.1961146  9.22  i6649t9-2464207  9*2704261 
9.1965473  9.2220839*9-2468269  9.2 7082CJ2 
9. 1^69795  9.222  5026!9-24723279-27 121  ^9 
9.19741 189.22  292 1219.247638  5  9.2716075 


28 


32 

33 

34 

35 

_ _ _ _ 

9.197843 6 9.223  3  395*9-248043 9*9.2720008  37 

9.i9827549.2237577!9-2484493  9-272394*  38 
9.1987067  9  22417549-2488543  9  2727870  39 
9.19913809.2245932*9-2492593  9- 273179940 

^.19956899.22501059  249661 9 9*273 5)24 4* 

9.1999997 9^25 4279*9-2500684 9  273 0 6 4 9 42 


9.2055782 


9.2064330 
9.2068602 
9.20728  6 


9.2295881  9.25410179  277878: 

9.23000289*25450389.2782683 

9.2  3  04175  (9.2  549059  9.2786584 


9.23083189.25530769.27^0482 


9.2060058  9,23 12461  9.2557093  9.27943  8c 


9.23166009.2561 166,9. 2758273 

9.23207389.25651*99.2802167 

9.2  3  24872  9-  25  69127  9.6806657 


9.20720699.23240729-2509^/  y.oouoo',/ 

9.20771 3  6  9.2  3  20007  9-2  5  7  3 1  ^  9  2809947I6Q 
*■*'  *  ■*  1  ■  >  ^ " 


9.2004301  9,225844819.25047269-274357043 
9.2008605  9.22626179.25087679.2747491  44 
9.20129049.22667819.2512805  9.27514084' 
9.20172049,22709469.25168429.275532546 

9,20214989.227510619.25208759.275923847 

9.2025793  9.2 279266>9-2 5 24909^763151 48 
9.20300839.228342219-25289389.2767061  49 

9.20343739.22875789.25329679.277097050 
9.20386599.22917299.2536992  9.2774875  51 
9.2042944 
9.2047225 
9.2051506 


3  2 

53 

54 


55 

56 

57 

58 

59 


£  e 


i  io  Sines ,  and  thetr  Logarithms. 


Sines,  and  tneir  Logarichms.  De^,  <j7  c„ 

M 

60 

L.  57 

L.  56 

L.  55 

L.  54 

N.  57 

|  N.  56 

N.  55 

1  N.  54. 

4264^256 

426x.g^ 
42  59*47 1 
4257-o8$ 
42  54-7^8 
42*2.328 

4249.94^ 

M 

60 

i* 

57 

56 

** 

54 

>*2 

.50 

■49 

'48 

47 

46 

45 

44 

43 

4_2 

41 

40 

39 

38 

37 

36 

9-6  721725 

9.6583558 

9.6442486 

9.629841  2 

4700)808'4553.6lG 

,4408  071 

5b 

57 

f* 

55 

54 

53 

52 

5i 

5° 

49 

4? 

47 

46 

45 

44 

43 

42 

y-6/ 19445 
9  6717x65 
9.6714883 
9.6712602 
9.6710319 
9.6708036 

5.6581250 

5.657890* 

9,6576574 

9.6574245 

9.657x914 

9.6569585 

9.644OIO9 

9.6437732 

?-643H74 

9.6432975 

9.6430595 

9.6428215 

9.6295984 

9.62935.57 

9.6291127 

9.62S8698 

9.6286267 

9.6283836 

4698.341 

4^95T>-B75’ 

4693.409 

4690.944 
4688.479 
4686.01 5 

4551.171 

4548-73a 

4546.293 

|4543*855 

454>-4'7 

I4538.9S0 

4405.660 

4403.24$ 

4400.83$ 

4398.429 

4396.01$ 

4393.610 

9-6  705751 
9.6703467 
9.6701181 
9.6698895; 
9.6696607 

96994319 

9.6567251 
9.6564918 
9*65  62  5  84 
9.6560250 
9.6557915 
9-°555579 

9.642583; 

9.6423452 

9.6421068 

9.6418685 

9.6416299 

9.6413914 

9.6281403 

9.6278970 

9.6276535 

9.6274IOI 

9.6271664 

9.6269228 

4683.551 

4681.087 

4678.624 

4676.161 

4673.699 

4671.237 

4736-543 

4534.108 

4531.672 

452-9-237 

4526.802 

4524.368 

439I*202 

4388.794 

4386.386 

4383.97$ 

4381.573 

4379*»67 

4247-56S 

4245.185 

4242.81c 

4249.432 

4238.05.: 

4235-677 

4233.5OC 

4230.924 

4228.548 

4226.173 

4223.798 

4221.424 

9.6692030 
9.6689741 
9.6687450 
9.66851  79 
9.6682867 
9.6680574 

9.6553242 

9655O9O4 

9.6548566 

'9.6546227 

|9.6543886 

9.654I546 

9.6411527 
9.6409141 
9.6406752 
9.6404364 
9  6401973 

9.6399583 

9.6266790 
9.62643  52 
9.6261912 
96259473 
9.6257031 
9.6254589 

4608.776 
4666.315 
4663.8  5  5 
4661.395 
4658.935 
4656.476 

4521.934 
45I9.50  ’ 
4517.068 
4514639 

4512.204 

4509.772 

4376.761 

4374.356 

4371-95* 

4369.5+7 

4367.143 

4364.740 

4362.337 

4359934 

+357-532 
433  5-I31 

4352-73° 

4350.330 

4i 

40 

39 

33 

37 

3<5 

9.6678280 

9.6675986 

9.6673691 

9.6671395 

9.6669098 

9.6666801 

9.6559204 
9.653686  i 
9.6534518 
9.6552174 
9.6529828 
'9.6527483 

9-6397I9I 

9.6394800 

9.6392406 

9.6390012 

9.6387617 

9.6385222 

9.6252146 
9-6249703 
9-6247258 
9.624481  3 
9.6242366 
9.6239919 

4654.017 
4651.559 
4649.102 
4646  645 
4644.188 
1464 r -73  2 

45O7.341 

45O4.9IO 

4502.480 

45CO.O5O 

4497-621 

4-495.192 

4219.0*0 

4216.676 

4214.303 

42II.93I 

4209.55$ 

4207.l88 

35 

34 

'33 

32 

3i 

3f 

9.6664502 
9  6662203 
9.6659903 
9.6657603 
9.6655301 
9.6652989 

9.6525136 

9.6522789 

9.6520440 

9.6518092 

5.65157+1 

9.6513391 

9.6382825 

9.6380428 

9.6378030 

9’9?75<*J3 

?.6;732;i 

9.637083C 

9.6237471 

9.6235022 

9.6232572 

9-6230122 

9.6227670 

S9.6225218 

4639.276 
4636.821 
4634.366 
4631.912 
4629  458 
4627.004 

4492.764 

4490.3  36 

4487.909 
4485,482 
4483.056 
4480  630 

4347.930 
4345-5  3 1 
4343- *32 
4340-734 
433S336 

4335-93S 

42O4.817 

4202.447 

4200.077 

4I97.708 

4iPf-339 

4192.970 

is 

34 

33 

32 

3 1 

30 

29 

28 

27 

26 

2  5 
24 

9.6650695 
9.6648392 
9.6646087 
9.664378  J 
9.6641475 
9.6639168 

9  6511039 
9.6508687 
9.6506333 
9.6503980 
9.6501625 
9.6499269 

9.6368428 
9.63660I6 
9.6363623 
9  6361219 
9.6358813 
9  6356408 

9.6222764 
9.62203  1 1 
9*6217855 

j9.62I5400 

19.6212942 

9.6210485 

4624.55! 

4622.098 

4619.64^ 

4617.194 

4614.742 

4612.291 

4478.205 

4475.780 

4473-355 

4470.931 

4468.5O7 

4466.084 

4333-54* 
43;  *.*44 

4328.748 

4326.352 

4323-957 

4521.562 

4190.602 

4188.234 

4185.867 

4183.501 

4181.135 

4178.770 

4176.4.05 

4174.041 

4I7I*^77 

4169.313 

4166.9*0 

4164.588 

29 

28 

27 

26 

25 

24 

23 

22 

2 1 

20 

*9 

18 

23 

22 

21 

20 

ip 

18 

17 

16 

r5 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

9.6636860 

9.6634552 

9.6632242 

9.6629932 

9.6627620 

9.6625309 

9.6496912 

9.6494556 

9.6492197 

9.6489839 

9.6487478 

9.6485118 

9.6354001 

9.6351594 

96349185 

9.6346776 

9.6344366 

9.6341955 

9.6208026 

96205567 

9*6203106 

9.6200645 

9.6198183 

9.6195720 

4609.841 

4607.391 

4604.942 

4602493 

4600.045 

4527-597 

4463662 

4461.24C 

4458.8l8 

+456-397 

4453.976 

4451.556 

43 19.168 

43*6.774 

4314.381 
43  1 1.98b 
4309  596 
4307.204 

9*6622996 

9.6620683 

9*6618368 

9.6616053 

9.6613737 

9*6611421 

9.6482756 

9.6480394 

9.6378031 

9.6475667 

9.6473302 

9.6470937 

9-6332543 

9-6337131 

9.6334717 

9.6332303 

9.6329887 

9.6327472 

9.6193256 
9-6 190792 
9.6188326 
9.6185860 
9.6183392 
9.6180924 

4595.146 

4592.702 

4590255 

4587.809 

4585.363 

4582.918 

4449.136 

4446/7 1 7 
4444.298 

4441.880 

4439462 

4437*044 

4304.81 3 
4302.422 
4300.032 
4297.642 
4295.253 
4292.864 

4162.226 

4159.864 

4,57f03 

4I55-*4i 

4152.782 

4150.422 

17 

1 6 
15 
14 
13 
12 

9.6609103 

9.6606785 

9.6604466 

9.6602146 

9.6599825 

9.6597504 

96595181 
9  6592858 
9.6590534 
9.6588210 
9.658588a 
9.65835*8 

9.6468570 
9.6466204 
9  646  3835 
9.6461467 
9.6459097 
9  6456726 

9  64543** 
9.6451983 
;.  6449609 
9.6447236 
9.6444861 
9.6442486 

9.6325054 
9.9322637 
9.6320218 
96317799 
96315378 
9-63  12957 

9.6178454 
9.6175985 
96173513 
9.6171042 
9.6168569 
9  6166096 

4580.473 

4578.028 

4575  584 

4573. 141 
4570.698 
4568.255 

4434  627 
4432.210 

4429.794 

44*7-373 

4424,963 

4422.548 

4290.476 
4288  088 
51285.701 
4283.3 14 
4280.928 
4278.542’ 

4148.063 

4I45*7°5 

4I43-347 

4I4°-9£° 

4138.633 

4136.276 

1 1 

10 

9 

8 

7 

6 

9.63!o535 

9  6308 112 
9.6305688 
96303264 
9.6300838 
9.6298412 

9.6163621 
9.6161  (46 
9-6158669' 
9.6156192 
9.6153714! 
9.6151235I 

4565.813 

4563.371: 

4560.93c 

4558.49° 

4556.050 

45f?-*io 

4420.1 34 
4417.720 
4415.307 
4412.894 
4410.482 
4408.071 

4276.1 56 

4273*771 
427r.3s7‘ 
4269.003 
4266.6 19 
4264.236 

4 1 3  3*920 
4131.564 
4-1 29.200 
4126.855 
4124.501 
4122.148 

5 

4 

3 

2 

1 

0 

A  1  A  B  L  E  of  Natural  V zrfed 


Tteg.  36,  37»  38,  39* _  A  Table  ot  Natural  Veried 


M 

N.  3 <3 

1  N.  37 

N.  38  j  N  39 

L.  36  (  L.  37  |  L.  38 

I  L-  59 

M 

0 

r 

2 

3 

4 

5 

)  6 

7 

8 

9 

10 

1 1 

12 

c 

>  1^09. 8  3  012013.645 

21 19.8922228.540 

9.2809947 

’9.30398*5 

>9.52631 3S 

^  9.348020*5 

1 

2 

3 

4 

* 

6 

‘9i  i- S’ 4c 
1915. 2Ji 
1914.963 
1916.675 
1918  388 
1920. IOI 

>2015. 59^ 
2017.145 
2018.90c 
2020.653 
►  2022.40c 
2024.161 

>2I2t. 8842230.371 
?  2i23.4762232.2O3 
)  2i25.2682234.O35 
2I27.o6<  2235.868 
2128.855  2237.702 
2i30.650J2239.536 

9.2813833 
9.28 1772c 
9.282  l602 
9.2825484 
9.2829363 
9-2833241 

9.304360: 

>9,304737^ 

,9*3°5II4'/ 

.9.3054913 

9.3058683 

9.306245c 

{9.326680] 

>9.3270473 
7  p.3  2741  ^  6 
79.327780c 
9.328146c 
>9.32:85121 

9*348377j 

9-3487337 

9.3490895 

9.3494462 

9.3498021 

9.350158c 

7 

8 

9 

IC 

11 

12 

x3 

-M 

** 

16 

i? 

.8 

1921.815 
1925.35c 
1925.246 
.1926. 962 
1928.679 

1930*397 

2025. 91C 
12027.671 
2029.428 
205 1.185 
2052.942 
2054  701 

2132.445 
2134. 24I 
2136  037 

3*37-835 

2139.633 

2147.431 

2241.371 

2243.206 

2245.043 

2246,879 

2248.717 

2250.555 

9.2837116 

9.2840990 

9.2844861 

9.2848732 

9.2852;99 

9  2856466 

9-  30662 13 
9.3069976 
9.3073735 

9.3077494 
9.308  1  25c 
9.3085006 

93288778 
9.3292434 
9.3296088 
9-329974* 
P'3  3°33PI 
'9.3307042 

9-35°5  i3d 

9.3508692 
9.351224, 
9-3  5if  798 

9-3S'i9347 

9.3522897 

1932.11; 

.1933.834 

I93S--S’S'4 

1937.274 

1938.995 
1 940-7 1 7 

2036.460 
2058  220 
2039.980 
2041. 741 
2043.503 
2045.265 

2143.230 

2145.030 

2146.831 

2148.632 

2I5°.434 

2152.236 

2252.394 

2274-233- 

2256.074! 

2.257-914! 

225?-7f6; 

2261.598. 

9.2860329 

9.2864192 

9.2868052 

9.2871911 

9.2875767 

9.2879622 

9.3088.758U  3310688 
9. 3092510*9. 3314334 
9.30962589,3317977 
9.31000079.3  321620 
9.31035729.3325260 
9.31074969.332890c 

9.3526443 

9.3529989 
9*3533  53 2 
9-3537075 
9*3  *40614 
9. 3  5444*4 

*3 

14 

1 5 

16 

{7 

r8 

19 

20 

21 

22 

23 
14 

25 

26 

27 

28 

29 

1942.440 
19441 6  3 
1945.887 

1947-611 

1 949- 3  3  6 
1951.062 

2047.028 
2048.792 
205  0.556 
2052.322 
2054  087 
2055.854 

2154.039 
“ff.8  43 
2I57.648 

2I59-4*3 
2161.259 
2163  065 

2263.441 

2265.284 

2267.128 

2268.973 

2270.818 

2272.664* 

9.2883474 
9.2887326 
9.2891174 
9.2895022 
9.2898866 
9  290271 1 

9.31112389.3332536 

9.3H497^9-3?56i72 

9.31187169,3339805 

9.3i22454,9  3343438 

9.3  1261889.3347067 
9-3i29922'9  3350697 

9-3547<593 

9  355122“ 

9-3  5  5476° 

9  3558293 
9356l823 
P-35^53  53 

19 

20 

21 

22 

23 

24 

i25 

26 

27 

28 

29 

30 

1952.789 

1954.516 

1956.244 

*957-97* 

1959.701 

1961.451 

2057.621 

2059.389 

2061.157 

2062.926 

2064.696 

2066.467 

2164.873 
2166.680 
2168.489 
2170.298 
2172  108 
2173.918 

2274.511 

2276.358 

2278.206 

2280.055 

2281.904 

2283.754! 

9.290655  ! 
9.2910392 
9.2914229 
'9.2918065 
y.2921898 
9.2925731 

P.3i;;6;39.33;4;23 
S>.3i37?8?9.3357949 
9.3  1411109.3361571 

9-3I44^37|9-33^^I94 
9*3  *48*61 9-3  3688!  3 
9.3  1522849*357243^ 

9.3*6888o 
9  3572406 
9-3575930 
9-3*79453 
9-3*S297  3 

9.3*86494 

31 

32 

33 

34 

33 

36 

1963. X6'2 
1964.893 
1966.625 
1968.558 
I97O.O9I 
I97I.825 

2068.2  38 
2070.010 
2071.782 

2073.555 

2075.329 

2077.104 

2175.37° 
2177.451 
2179.534 
2181. 167 
2182.981 
2184.79; 

1285.605! 

2287.456 

2289.308 

2291.160 

2293.014 

2294.868 

9.2929560 

9.2933^0 

9.2937215 

9.2941041 

9.2944862 

9,2948684 

9.3 156004 

9*3**9724 

9.3*63440 

9.3167156 

9.3170869 

9.5174582 

9.3376048 

9.3379564 

9.3383277 

9-5386889 

9.3590498 

9.359410- 

9-3590011 
9-3*9  3*28 
9-3*97041 
9.3600555 

9  3604066 
9.3607576 

31 

32 

53 

34 

35 

36 

37 

38 

39 
40. 

41 

42 

1973.560 

1975.295 

[977.03 1 
[978.768 
[980.505 
1982.244: 

2078.879 

2080.655 

2082.431 

2084.208 

1085.986 

1087.765 

2186.610 
2188  426 
2190.243 
2192.060 

2193.877 

219s  696 

2296.722 
2298.577 
2  3  00.43  3 
2302,290 
2304.147 
2306.004 

9.2952502 
9.2956320 
9.29601  35 
9,2963949 
9.2967760 
9,2971570 

9.3I7829I 
9.3  182000 
9.3185706 
9.31894I3 

9*3  *95  *  13 
9.319681  5 

9-33977'3 

9-34OI3‘9 

9.3404921 

9.3408524 

9.34r2I23 

9.34IS722 

9-3611084 

9-3614591 

9.5618095 
93621 529 
9.3625100 
9.3628601 

37 

38 

39 

40 

41 

42 

43 

44 

4* 

46 

47 

48 

43 

44- 

45 
4  6 

47 

48 

49 
5Q 
51 
*2  j 
*3: 
54: 

[985.982 

[985.722. 

I987.462. 

[989.205 

[990.944- 

[992.686,. 

2089.544 

2091.324. 

2093.104 

2094  885 

2096.667 

2098450 

2197.515 
2199.335 
2201. 1 55 
2202.97  6 
2204.798 
2206.620 

2307.863 

2309.722 

2311.582 

23i3442 

23^.303 

2317.165 

9-2975"37  7 
9,2979184 

9.2982987 

9.2986790 

9.2990590 

9.2994389 

9.3200514 

9.3204213 

9.3207908 

9.3211603 

9.3215294 

9.32x8986 

9.3419318 

9.3422913 

9.3426506 

9.3430098 

9.3433687 

9-34?7276 

9.3632099 

9-3c>3559} 
9.3639092 
9-3642586 
9  3646078 
9.3649569 

[994.429: 

[996.175: 

[997*9I7- 
[  999. 66  2;: 

tool. 407: 
1005,154: 

2100.233 
*102.017 
2103.802 
2105.587 
2107.373 
2109. 159 

2208.443 

2210.267 

2212.096, 

2213.916J 

22I5.742! 

2217.569 

2329.027 

2320.890 

2322.754 

2324.618 

2326.483 

2328.348 

9.2998185 

9.3001981 

9.3005773 

9.3009565 

9-3oi3?54 

9-3017142. 

9.5222674 
9.5226562 
9,}  23004.7 

?•  32??77‘ 
9.3237412 
9.3241094 

9.3440862 

9.3444448 

9.344803c 

9-34;i6i2 

9-3455191 

9-3458770 

9.3653057 

9.3656546 

9.3660031 

9.3663516 

9.3666998 

9.3670480 

49 

50 

51 

52 
*3 
54 

**: 

56; 

37 

58 

60 

- 1- 

2004.900: 

1006.648: 

2008.396: 

2010.145! 

2011.895' 

2015.645 

2110.946 
21 12.734 
2114.523 
2!  16.312 

2ll8.I02 

2H9.892 

2219.3962330.215 

2221.223J2332.082 

2223,051.2333.949 

2224,8802335.817 

2226.7102337.686 

2228,540*2339.5*6 

9,3020927 

9.3024712 

9,3028493 

9.3032274 

9.3036051 

9.3039829 

9-324477* 

9.3248449 

9.3252123 

9*3  2  S’  5797j 
9.3259468 
9.326313S! 

9.3462346 
9.3465921 
9.346949^ 
9 3473°6; 
9.3476636 

9.3480205 

9.3673P59 

P-3677437 

9.3680913 

9.3684389 

9-3687861 

9.3691334 

55 

*6, 

57 

58 

59 

60 

I 


I 


\ 


l  S  2 


Sines,  and  their  Logarithms 


M 

60 

59 

58 

K57 

^56 

55 

54 

53 
15* 
5  1 


Sines,  and  their  Logarithms* 

L77f 


9.6151235 

9.6 14B75  5 

9.6146275 
9.6143793 
9.614131 1 
9.6138827 
9.6136343 

9.6133857 

9.6131*71 

9.61 28884 
9.6126397 


L.  52  |  L-  5i 


41 

40 

39 

38 


9.6  I  03965 
9.6  IOI469 
9.6098970 
9.6096472 


9.6O00849  9-5847I39 


49 

9.6123907 

48 

9.6121418 

47 

9.6118927 

46 

9.61 1 6436 

45 

9.6113943 

44 

9.611 1451 

43 

9.6108956 

42 

9.6106461 

9.5998314 

9-5995779 

95993*43 

9.5990706 

9.5988168 

9.5985629 

9.5983089 

9.5980549 

9.5978007 

9.5975464 

9.5972910 

5.5970376 


9.5844548 

9.5841957 

9.5839364 

9.5836771 

9.5834176 

9-5831581 


9.5828984 
9.5826387 
9.5823788 
9. 5821190 
9.58 18589 
9.5815988 


L.  fo 

9.5689987 


9-5687337 

9.5684688 

9.5682036 

9.5679385 

9.5676731 

9.5674078 


'9.5671422 

9.5668766 

9.5666109 

9.5663451 

9.5660792 

9.5658132 


9.5967831  9-5813385 
9.5965285  9-5810783 
9.5961737  9.5808178 
9.59601899.5805574 
9.5957640  9.5802967 
9.595509°  9.5800361 


9.5655471 

9.5652804 

9.5659564 

9.5647482 

9.5644817 

9.5642151 


37 

9.6093972  | 

36 

9.6091472 

3  5 

9.6088970 

34 

9.6086468 

33 

9.6083965 

32 

9.608  I461 

3i 

9.6078956 

3° 

9.6076450 

29 

9  6073943 

28 

9.6071346 

27 

9.6068927 

26 

9.606641 7 

15 

9.6063907 

24 

9.6061 396 

13 

9.6058883 

22 

9.6056370 

21 

9.-60  53856 

20 

9.6051341 

19 

9.6048825 

18 

9.6046308 

17 

9.6043790 

16 

9.6041 272 

15 

9.6038752 

14 

9.6036232 

13 

9.6033710 

12 

9603 1188 

1 1 

9.6028664 

10 

9.60261 43 

9 

9.601361 5 

8 

9.6021090 

7 

9.601 8562 

6 

9.6016035 

5 

9.601 3506 

4 

9.6010976 

3 

9.6008446 

2 

9.6005914 

1 

9.6003382 

O 

9.6000849 

9-5951539 

9.5949987 

9.5947434 

9.5944881 

9.5942325 

9.5939770 

9.5937113 

9.5934656 

9.5931097 

9.5929538 

9.5916977 

9.5924417 


9-5797752 

9-5795144 

9-5791538 

9-5789918 

9.5787311 

9.5784698 

I9. 5782084 
9*577947° 

9.5776854 
9.5774137 
9.5771619 
9.576900 1 


9.5921854  9.5766381 
9.5919291  9-5763761 
9.5916727  9-5761139 
9.5914162  9-5758517 

9.5911599  9*575 5893 
9.5909029  9.5753169 


9.5639484 

9.5636816 

9.5634147 

9.5631477 

9.5628805 

9.5626134 


9‘.562346o 

9.5620787 

9.5618/11 

9.5615436 

9.5612758 

9.5610080 


9.5906461 

9.5903893 

9.5901322 

9.5898752 

9.5896180 

9.5893608 


9.5750643 

9.5748417 

9.5745385? 

9.5741761 

9.5740131 

9-57375°l 


9.5891034 

9.5888460 

9.5885884 

9.5883308 

9.5880730 

9.5878153 


9-5875573 

9.5872993 

9.5870412 

9.5867830 

9.5865247 

9-5862663 

9.5860078 

9-5857491 

9.5854905 

9.5852318 


9.5734870 

9.5732218 

9.5729694 

9.5726970 

9.57H335 

9.5721699 


9.5719061 

9.5716423 

9.5713784 

9-57HI44 

9.5708502 

9,5705861 


9.5703217 

9.5700573 

9.5697928 

9-5695282 

9-5692635 

9.5689987 


9.5607401 

9.5604721 

9.5602040 

5-5  599353 

9.5596674 

P-5593991 


9.559i3°5 
9.5588619 
9.5585931 

9.5583144 

9.5580554 

9.5577864 


9*5575173 

9.5572481 

9.5569787 

9.5567093 

9-5  564397 

9.5561701 


9.5559004 

95556306 

9.5553606 

9.5550906 

9.5548204 

9.5545501 


9.5541798 

9.5540094 

9.5537388 

9.5534681 

9-5531973 

9.5529265 


N.  53 


4122.148 


4119.795 
4U7.442 
41  15.090 
41  12.738 
41  IO.387 
4108.036 


4105.686 

4103.336 

4IOO.987 

4098.639 

4096.29I 

4093.944 


4091.597 

4089.250 

4086.904 

4084.558 

4082.213 

4079,868 


4077.514 
4075.180 
4072.837 
407O.495 
4068.153 
4065.81 1 


NT~52 


Deg-  53,  f 2, 

N.  50;  M 


3981.850 


3979-517 

3977.204 

3974.882 

3971.561 

3970.240 

3967-91° 


3965.600 

3963.281 

3960.962 

3958.643 

3956.325 

3954.008 


3951.691 

3949*375 

3947.060 

3944-745 
3942.430 
3940.1 16 


4063.470 

4061.129 

4058.789 

4°56.449 
4054.1 10 

4051.771 


3937.802 

3935-489 

3933.176 

3930.864 

3918.551 

3926.241 


4049.434 

4047.096 

4044.759 

4042.422 

4040.086 

4°37-750 

4035-415 

4033.081 

4030.747 

4028.414 

4026.081 

4023.749 

4011.417 
40 19.083 
4016.754 

4014.423 
4012.093 
4009.763 


3923.931 

3921.621 

3919.312 

3917.003 

3914.694 

3912.386 

3910.078 

3907.771 

3905.464 

3903.158 

3900.853 

3898.548 


4007.434 
4005.106 
4002.778 
4O0O.45 1 
3998.124 
3995-798 


3993.471 

3991.H7 

3988.822 

3986.498 

3984.174 

3981.850 


3896.244 

3893.940 

3891.636 

3889.333 

3887.030 

3884.728 


N;  51 

■  ■'  ■  «  * 

3843.385 

3841.093 

3838.802 

3836.51 1 ' 

3834.220, 

3831.930 

3829.641 


3706.79660 


3704.53 6 
3702.276 
3700.017 
3697.758 

3695499 

3693.241 


3827.352 
3825.064 
3822.77  6 
3820.488 
381  S.201 
3815.915 


3690.984 

3688.727 

3686.471 

3684.216 

3681.961 

3679.707 


59 

58 

$ 

55 

54 

53 

5i 

5i 

5o 

49 

48 


3813.629  3677.453 
381 1.344  3675.200 
3809.060 . 3672.947 
3806.776  3670.695 
3804.491 53668.443 
3802.209  3666.192^2 


47 

46 

45 

44 

43 


3799-916 

3797.644 

3795.362 

3793.081 

3790.801 

3788.521 

3786.242 

3783.963 

3781.685 

3779-407 

3777.130 

3774.854 


.3663.941 
3661.690 
j  3659.440 

( 3657.191 
,3654.942 

3652.694 


3771.578 

3770.302 

3768.027 

3765.751 

3763.478 

3761.204 


3650.447 
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9-53759>9 
? 537315°. 
2.5370381 

1  5567610. 
s  <2648:9. 

7.5210739c 
7.52079071 
?  5205073c 

9.5^022395 
7.5199402c 
9  S196566 c 

) 5038806 ( 
?  5035906  C 
?*5°3  3005  < 
7.5030102  c 

7-5027I98 1 
?  5024203  s 

p.4862726 

>-4859755 

7.4856783 

>.4853810 

>.4850835 

) 4847866 

5450-3^4, 3$  iP- 5°9  3 
$448.1*965317.8453 

3445  99933I5-i82  3 
3443.802I3313.0195 
3441.6063  5 10.856  5 
5459.4  io'3  308.694  3 

,190. 66l(j 
-188.55J  3 
1864OI  3 
184.272  ? 
182.144  3 

x  80.0 16  ; 

003.886  ^ 

ci,,*79i  4 
059-696  3 

°57-6o2  2 

°55*5°9  1 

053  4161  0 

|DeS-  44,_49, 44?  45- _ _ £* 

M|  N.  44  I  N.  45  J~TuT~44  L.~ 4,5 


A  TABLE  of  Natural  Vet  fed 

A  Table  of  Natural  Verled 


*5 


5 

4 

1 


7 

8 


10 

1 1 


*3 

14. 


.  -.j..,. — _ _ _ — - - j - - - . - - 

28o8462  P93O.98PP.4484934  9.4670142 
2810.64J  2953.0471944880^  ^.^,5^31^0 
2812.6672935.1069.449x1829  4676247 
2814.690 
2816.713 
62818.737 


2820.762 
2822,787 
9  2824.-8 13 
2826.839 
2  8  28.866 
1212830.894 


2943*347  245°3664 
2945.4069.4506781 
2947.4689.45098969.4694491 
2949.53x9.4513011 
2951.5949.4516123 
295  3.6581945192369.4703602 


I  ^*47.i  L"  44 

N-  45-1 

5  9.48478609.4667093 

3O73.4I6 

L  9,4844883  9.4664042 
3  9.48419059.4660991 
7  9.48389269.4637937 
9.48539499.4654883 
7  9-4832964!9  465 1828 
5  9.482998 119.4648771 

303 1.524 
3049.233 
3047.142 
3045031 
3042.961 
3040.872 

9.48269979.4645713 
2  9.48240129.4642654 

0  948210259.4639593 

)  9.48180389.4636531 
>  9.48150499.4633468 
9.48i2059l9<4630404 

3O38.783 

3O36.695 

3O34.608 

3O32.52I 

3.030.437 

3O28.349 

2832.922J295-5.7229  4522346 


2854.95: 1 
15  2836.981 
162839.011 
172841.041 


18 


2843.0732966.053 


192845.105 
202847.137 
21 2849.170 
222851.204 
232833.238 
242955.272 

252857.3092980.541 

262859.3452982.613 


2957-7879-4525476 


2959.853 

2961.919 


94528563 

9.453x670 


2963.9369.4734775 


2968.121 

2970.189 

2972.159 

2974.328 

2976.399 


9.4537879 


9.4709669 
!  9.4712700 

9.471 5732 

9.4718760 

94721789 


9.4540982 

9.4544084 


9*4747i849473g867 


9.4550283 

9477338° 


2978.469  9.4  5  56476  9.47  39931 


272861.382 
282863.419 
292865.457 
30  2867.4^6 


2986.759 

2988.833 

2990.907 


94779571 

9.4562665 

2984,6869.4765758 


9.4568849 

9.45719;8 

9.4577o27 


94724815 
9  472784i 


94733889 

9.473691° 


9.4742951 

94747969 

9.4748985 

94772002 

94755016 

9,4758029' 


N. 


4+ 


9.4809067946273  38 
9.48060759  4624271 
9.4803081 9.4621202 
9*4800087  946 18133 


3024.179 
3022.095 
3020.012 
9.47970909.4615062  3017.929 
94611991 


94794093 


3026.264 


^928.932  o 


2922,764  3 
20 20.709  4 
2918.655  5 
29 1 6.602 1  6 


P3 


7 

8 

9 

10 


9.4791094*9  4608917 


9.4788095 

P478  j°93 

9.4782091 


9.4605843 

9.4602767 

9.4599690 


9.47790889.4796611 


9.4776083 


94793532 


9.477307794590451 


9.4770070 


9.47670629.4584285 


9.4764052 

9.4761041 


S>-47f  80299.4^7 


p.4j87}69 


5.4581201 

P4578i,4 


30i5-847 

3OI3.766 

3OII.685 

3OO9.604 

3OO7.724 

3005447 

5005.367 


2ppp.21I 

2997.154 
2P9f.oj8 
2992.982 
2890,907 


2902.243  13 
2960.194114 
2898.146'!  5 
2896.099116 
2894.052  17 
2892,005  x8 


2889.959 
2887.914 
2885.870 
2883.826 
2881.782  23 
2879.740  24 


X9 

20 

21 

22 


3001.2892877.697 


.  25 

2875.656  26 
2873.615  27 
2871.57428 

2869.53529 

2867.496I30 


The  End  of  the  Table  of  Verfed  Sines,  &c. 


.  ■  .ijrirrtA^aiL'giL'.'U-ig 


07 


« 


i  1 6  A  Table  of  the  Difference  of  Latitude  and  Departure,  &c  * 
The  Ule  of  the  T  A  B  L  E  of  Verted  Sines. 

K  ‘  '  f"  *  _  ;  Jt  *  '  *  f 

np  HE  Ufes  of -the  Table  ofVcrfcdSines  are  too'  If  you  make  the  third  Term,  the  Square  of  the  Sine 
T  numerous  robe  here  all  treated  of 1  lh  all  now,  jofrhalf  the  Compleihen,t  of  the  contained  Angle  to 
j>nly  lhew bow, by  them  more  eafily  toffolve  fome  of  j  1 80  Degrees,  you  will  find  the  half  ^difference  of 
the  moftufeful  Cafes  of  Spherical  Triangles ,  which  [the  Verjed  Sines of  the  third  fide,  and  of  the  Sum 

of  the  two  including  tides  to  be  doubled,  and  fub- 
traiied  from  the  Verfed  Sine  of  the:  faid  Sum'. 

But  if  inftead  of  thefeepnd  Term  be  taken  into 
the  Proportion,  the  double  of  the  Re&angleof  the 
Sines  of  the,  containing  fides,  that  is,  if  the  Log.-  of 
the  Number  ,  z  be  added  to  t£e  Log.-  of- the  other 
middle  Terms,  you  will  have  the  Log.  of  the  whole 
difference  in  the  laft  place  *  having  found  it,  take 
the  Natural  Sine  that  ftands  againft  it,  and  add  it 
to  the  Natural  Verfed  Sine  of  the  difference  of  the 
Tegs,  and  the  Sum  is  the  Natural  Verjed  Sine  of  the: 
fidefought.  -  ;  "  y  r‘  ^ 

i .  Exam.  z.  Let  the  two  containing  fides  be  38°  30 * 
and  66°  3  o',  and  the  contained 'Angle  be  20 


alone  is  enough  to  merit  their  Publication.  It  has 
been  a  lo/ig  time  the  Votes  and  Defires  of  many  a- 
ble  Men  in  the  Mathematicians ,  thatfuch  aT^/emight 
be  colle&ed  and  publish'd,  but  efpecially  of  that  in¬ 
genious  and  ancient  Student  Mr.  John  Collins,  who 
has  ex  prefled  his  defire  thereof  more  than  once  in  his 
elaborate  pieces,  and  from  whom’  I  had  the  Loan  of 
fomc  Foreign  Tables,  which  did  afiift  much  to¬ 
wards  the  compofing  of  thefe.  Q 

Prop.  1.  Two  fides  of  an  Oblique  Spherical  Trian¬ 
gle,  with  the  Angle  comprehended,  being  given,  to 
find  the  3d. fide:  ,  ;  !  v 

As  the  Cube  of  the  Radius :  Is  to  the  Rectangle  of 
the  Sines  of  the  comprehended  fides , : :  So  is  the  Square 
of  the  Sine  of  half  the  contained.  Angle.  :  To  half  the 
Difference  of  the  Verfed  Sines  of  the  3^.  fide ,  And 
of  the  Arch  of  Difference  between  the  two  including  fides; 

Which  is  thus,  double  the  Log.  Sine  of  half  the 
Angle  given,  and  thereto  add  the  Log.  Sines  of  the 
contained  fides,  and  from  theleft  hand  of  the  Sum, 
da(h  out  3  for  the  Cube  of  the  Radius ,  foreftsthe 
j log.  of  half  the  difference  of  thofe  two  Verfed  Sines. 

Which  half  difference  doubled,  and  added  to  the 
Verfed  Sine  ofthe  difference  of  the  Legs  or  containing 
fides,  gives  the  Verfed  Sine  of  the  fide  fought. 

i  Exam.  1.  In  the  Triangle  B  P  L,  let 
Figure  5.  there  be  given  the  fide  BP  770  oo', 
the  fide  P  L  40°  00',  and  the  con¬ 


tained  Angle  B  P  L  5-2°  30 
The  Log.  Sine  40^  00 1  .  . 
The  Log.  Sine,  of  77°  oof  .  . 

The  Log.  Sine  of  z6°-  l$T 
doubled,  r  • 

The  Natural  Sine  againft  !  :  Z 
Is  I  227  3  5  5,  whofc  double  is  : 
The  Natural  Ver.  Sine  of  37°  oo' 
the  dif.  of  the  two  fides  is. 

The.  Verfed  Sine  of  570  53' 
the  fide  fought. 


to  find  the  fide  B  L. 

9.8080675 
9.988723  9 
19.2914116 


0  00' 


o-  c< 


Z  i 


,Tbe  fog.  Sine  of  $8°  %Of  .  Z  .  . 
The  log ,  Sino  of  66°  30*  .  .  .  . 

The  fog.  of  the  Number  z  ...  . 
The  log.  Sine  of  15°  00'  doubled  is 


The  nearejl  Nat.  Sine  againji  .  ". 

66 o  3or  Is  ...  .  .......... 

38  30  Which' taken  frpm  the  Nat. 

— — — -  Verfed  Sine  of  28°  oof  _ _ _ 

28  Oo  There [  remains  \  \  .”300433 

the  Nat.  Verfed  Sine  of  530  10. 


:  9,794149^ 
.  9.962397$ 
.  0.3010300 
18.8259924 

38.8835698 
. .  770091 
.■.U70524 


.  39.088203  o 

24547 10 

2013645 


4468355 


This  Prop.,  is  vof,  great  Ufe  to  Calculate  the 
Diftances  of  Places  on  the  Earth,,  according  to  the 
Arch  of  a  great  Circle  by  their  Long,  and  Latit. 
given;  the  •Diftances  of  Stars,, by  haying  their 
Declinations  and  Right  Afcenfions,  or  Longi-. 
tudes  and  Latitudes  given,  by  means  whereof 
the  Altitudes  of  two  Stars,  or  of  the  Sun 
with  the  Difference  of  Time  or  Azimuth  being  ob- 
ferved  at  any  time  off  the  Meridian ,  the  Latitude 
may  be  found. 


A  TABLE  of  QifFerence  of  Latitude  and  Departure  to  every  Degree  and 
Quarter-  Point  of  the  Compafs,  for  the  exafr  Working  of  a  Traverfe,  when 
the  Difhnce  Hun  exceeds  not  (the  Radius^)  10000, 
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• 

r; 

'7 

Deo.  | 

1 

Lar.  | 

Dep.  | 

Lit.  \ 

Dep. 

Lar. 

Dep 

Lat. 

Dep. 

D 

r.  D 

89.  jJ. 

l 

2.  D. 

88.  D. | 

"0  p  | 

7  p  i 

3.  D. 

87.  D'. 

4.  D. 

86.  D. 

p 

1 

0.9998 

0.0175 

o9994.< 

0.0349; 

' 

0.99880.049} 

00 

0.998  6 

0.0523 

o.997* 

0.0698 

1 

2 

r.999 

0.0349 

1  9988 

0.0693 

c n 

1.99760.0981 

-a  1 

l-H 

*9971 

0.1047 

1.9951 

0.1395 

2 

-> 

2.999^ 

O.Of24 

2.9982 

0.1047 

'i* 

2.99640.1472 

CD 

2.9959 

0.1570 

2.9927 

0,2093 

3 

4 

3-9994 

0.0698 

3.9976 

0.1396 

3-99S2 

0.1963 

JQ 

• 

L9P45 

0.2093 

3.9903 

0.2790 

J 

4 

5 

4.9992 

0  0873 

4.9970 

o.i745j 

00 

4,9940  0.2453 

4  9931 

0.2617 

4.9878 

0.3488 

5 

6 

S-9991 

0.1047 

f-99 6i 

0.2094 

hf> 

5.99280.2944 

3 

• 

5.9918 

0.3140 

5-?8y4 

0.4185 

6 

7 

6.9989 

0.1222 

6.9957 

0.2443 

L» 

Q 

6.9916O.3435 

H 

6.9904 

0.3664 

6.9829 

0.4883 

7 

8 

7.9988 

O.1396 

J.99S1 

0.2792 

7.99040.3925 

rP 

7.9890 

0.4187 

7.9805 

0.5580 

8 

9 

8.9986 

0.1571 

8.9945 

0.3141 

8.9892O.44F6 

8.9877 

0.4710 

8.9781 

0  6278 

9  . 

5,0; 

85.  D. 

0  p  £ 

7  pi 

6.  D.  84.  D. 

7.  D. 

83.  D. 

8.  D. 

I81.  U. 

1 

O.9962 

0  0872 

-/S 

0.9952 

0.0980 

GO 

0.9945 

0.1045 

0.9925 

0.1219 

0.9903 

0.1392 

r 

2 

[  9924 

0.1743 

J  J 

0 

904 

0.1960 

I.98Q0'O.209I 

1.9851 

0.2437 

1.9805 

O.2783 

*> 

.5 

2.9886 

0.2  6 1 5 

COv 

2.9856 

0.2940 

O 

ct 

2.9836 

0.31 36 

2.9776 

0.3656 

2.970b 

04175 

3 

4 

3.9848 

0.3486 

j3-?So7 

0.3921 

up 

5-P78' 

0.418 1 

3.9702 

0.4875 

3.9611 

0.5567 

4 

f 

4  98lO 

04558 

r 

ro 

:4.975s 

0.4901 

to 

4.9/26 

0.5226 

4  9627 

0.6095 

4  95*3 

0.6959 

\ 

6 

V9772 

0.5229 

txr 

59711 

0.5881 

3 

5.9671 

0.6272 

5-9?53 

o-7312 

5-94I6 

O.835O 

6 

17 

6.9734 

0  6101 

) 

Q 

6.966  ^ 

0  6861 

Oj 

0 

6.96l7 

0.7317 

6.947S 

0.8551 

6-93*9 

O.9742 

7 

8 

7.969.^ 

o‘6972 

7.9615 

0.7841 

• 

7.9562 

0.8362 

7.9404 

o.97  5° 

7.9221 

1. 1134 

8 

896  5  8 

0  7844 

8.9567 

08822 

,8  9507 

0.9408 

8  9: 29 

1.0968 

8.9124 

r.2526 

9 

Op" 

- -  .  ■  ■  »„gr,  „ 

;  Lyt. 

Dip. 

Lit. 

1  Dep. 

I  Lat. 

Dep. 

La  t. 

Dep. 

Lat. 

d 

a 


1 

2 

-|3L 

4 

13 

6 

f7 

:8 


l1 

<2 

t  . 

i. 

4 

i 
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A  TABLE  of  Difference  of  Latitude  and  Departure,  &c.  n/ 

__  — _ ^  Table  ot  Difference  ot  Latitude  and  Departure  to  every  Degree7~£9V. 

— .  Cu.  D.;p^  Lat.  Dep.  ^  Lir.  Dep.  i  Ld r.  O 

__  0_pj_  7  p.  »  9.0.6  8i.  [0.  D.  So.  D.  ~  iITD.  7sTD.  ~  ^ 

^  0.98920.1^67  ^  0.9877  0.1564  0.98483.1736  d. 98x60.1 908  0.9803 ^77  - 

^  1.97840.2935  ^  1.97^40.3x29  r. 96960. 3473  1.9633 0.3816^  1. 9^io°-3^o2  )2 


3-9t>67 
vo  4-945P 
*  595SI 

U)  — 

3 


0.4402 


6.9242 

oofe-^H 

0  9026 


0.5869 

0  7557 

0.8804 

1.0271 

1.1738 

1.3  206 


r  2.  D. 


78;  D 


0.9781 

1.95-63 

^9344 


00 

O 

n> 

JO 


: 


1 

2 

1 

f 

l 

7 

8 

9 


3-912$. 
4  8907 
51.8689 

6.8470 

7-8252 

8.8033 


0.2079 
0.41 58 
o  6237 


0*8316 

1.0396 

X-H75 


*•45  5” 4 

t.6533 

1.8712 


16.  D. 


0.96130.2756 


1.9225 

2.8838 


;-S45° 

4.8063 

57676 


6.7288 

7.6901 


I. 

2 

1 

4 

5 


7 

8 


c/5 


74.  D 


O.8269 


1,102  5 


O.9877 

<•9754 

2.963 


3.95080.6257 

4.93840.7822 

0.9386 


5.9261 


6.9138 

7L7-901 5 
^8.8892 


3-8975 

4.8718 

5.8462 


D 

0  974 

^9487 

2-9231 


6.8206 

7-795Q 

8.7693 


«  P 


CD 

O 


O.I564 
O.3H9 
O.469; 


I.O95O 
I  2515 

1,4079 


11-  D 


0.2  2  50 
0.4499 
0.6749 


0.8998 

1.1248 

r-34?7 


*•5746 

lt7996 

2.0245 


6  p. 


0.95690.2905 
1.91390.5806^ 
2.87080.8709 


3.8278 


1.3782  44.7847 
1.6  538 


»  ■  .1  .  ■  ^  ■■  ■  -  »« 

0.98480.1736 

1.96960.3473 

2.95440.5-2O9 


3.9392 

4  924° 
5.9088 

6.8937 

7.8785 

8.8633 


14.  D 


0.6946 
.8682 
1.0449 

1.2155 

1.3892 

1.5628 


76.  D 


.  0.95630.2924 
1.91390.5806^  1.91260.5847 
"  ai.86890.877 


6.7921 1.6935 
7.76241.9354 
8.73272.1773 


17.  D.  ^3*  D. 


1.9295 

2.205 1 


8.65 1 3  2.4807 


1.1611 
I*45I4 

bb5-74^ 

Q  6  6986 

NO 


I  P.--4- 


0.94x5 
1.8831 
^2.8246 


6p 


0.3369 

0.6758 

1.0107 


H. 


D. 


1 

2 

L 

4 

r 

6_ 

7 

8 

d 


1.3476 

1.6844  °° 
2.0213 


3.7662 
4.7077 

S1M2.3 _ 

^16.59082.3582 

^7.53242.6951 

^8.47393-0320 


o 

a 

£ 


7-^m 

8.6x25 


2.0320 

2.3223 

2.6126 


IT) 

IQ 


O 


3.8252  I.1695 

^  4-78i 5  ,*4^I9 

^5.737  817542 


O 


20.  D.7O.  U 


6.6941  2.0466 
7.6)-o4i.339c 

’  8.6067  2  63I  3 


O.9397O.342O 

.87940*^^40 


2.8  1 91 


4- 


67.  D. 


jO.92050.3907 
1.84100.781 5 


2.761 5 


3.6820 
4.602  5 


.6.4435 


1. 1722 


1.5629 

*•9537 

2*3444 


3.7585 
4.6985 
S  5-6382 


6.57792.3941 


cd7-5i75 


8.4572  3.0782 


24.  D’66.  a 


2.7351 


7.36403.1258 
8.2845  3.5166 


Dep.j  Lat. 


1.0261 


1.3681 

1.7101 

2.0521 


2.7362 


°»9X  35  0.4067 
1.82700.8135 
2.7406 1.2202 


3.6542 

4*5^7  7 
5-4%  *3 


0.93360.3.584 

1.86720.7x67 
2.8007 1.07)  1 


21.  I>. 


CD 

1/^ 


O.9703  O.24 Ip 
I.94O6O.4838 
2.91080.7258 
3.88120.9677^ 
4.851  5  I.2096 
5.8218  r-4515 


69.  D. 


3.7343 1.4335 
4.6679 1. 791 8 
5.60x5  2.1 502 


6.5351  2.5086 
7.46862.8669 
8.40223-2253 


0.98x6 

1-9^33 

2 '9449 

3.92T5 

4.9081 

5.8898 


6.8714 
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'Fhe  Nature,  ConffruBion,  and  Vfe  of  the  Table  of  Diffe¬ 
rence  of  Latitude  and  Departure . 


THE  Table  of  Difference  of  Latitude  and 
Departure,  is  defigned  principally  for  the 
more  exadt  and  expeditious  working  of 
Traverfes,  but  may  be  applied  to  the  Solution  of 
the  feyeral  Cafes  of  Plain  Sailing. 

%  Itihews  by  Infpe&ionthe  Alteration  of  the  La¬ 
titude  and  Departure  to  every  Degree,  Point,  and 
Quarter-point  of  the  Compafs,  for  any  Diftance 
not  exceeding  i  oooo,  and  may  be  made  to  ferve  for 
any  greater  Diftance,  provided  it  be  firft  divided 
into  Parts,  not  exceeding  the  Limits  of  the  Table. 

In  the  uppermoft  Rank  are  placed  the  Courfes 
and-their  Complements  from  one  Degree  to  45, 
including  the  Points,  Half-points,  and  Quarter- 
points,  which  are -plac’d  in  their  proper  Columns 
between  their  next -greateft  and  leaft  Degree,  and 
in  the  jrigljt  and  Left-hand  Columns  are  the  Miles 
of  Diftance,  and  in  the  common  Area  the  corref- 
ponding  Difference  of  Latitude  and  Departure, 
and  which  axe  found  from  the  Courfe  and  Diftance 
by  the  Subfequent  Proportions. 

For  the  Difference  of  Latitude'. 

- 

:  As  theRadius,  to  the  Sine  of  the  Courfe  1.2.3. 
fe.  Deg.  fo  is  the  Diftance  run  1.  2. 3,  ©c.  Miles 
ithe  difference  of  Latitude. 


From  the  dif.  of  Lat.  anfwering  to  800  686.18 
Take  the  dif,  of  Lat.  anfwering  to  700  600.4  r 

85.77 

-  *  / 

And,  fay,  as  100  to  53,  fo  is  8577  the  diffe¬ 
rence  to  45.46,  which  therefore  added  to  the  Diffe¬ 
rence  of  Latitude  600.4.1,  anfwering  to  the  Di¬ 
ftance  700,  gives  645.87,  the  difference  of  Latitude 
to  the  Diftance  753,  and  Courfe,  as  before, 
N  N  E  |  E.  after  the  fame  manner,  and  it  will  be 
as  100  to  53.  So  is  51-41  £0272.17,  which  added 
to  359.87,  give?  387-1 17,  the  Departure  requi¬ 
red. 

But  the  difference  of  Lat.  and  Departure  in  the 
former  Cafe,  may  be  more  readily  found  by  divi¬ 
ding  the  Diftance  into  fuch  Parts,  as  may  be  found 
in  the  Table,  and  adding  up  the  feveral  Differences 
of  Latitude  and  Departure  into  one  Sum  to  find  the 
Total:  Thus, 

Suppofe  the  Courfe  as  before,  N.  N.E.  f  E.  and 
Diftance  753, 

The  dif,  of  Lat.  anfwering  to  700  is  600.41 

to  50  is  42.886 
t°  3  is  2.573- 


aba  ti  -  ■  -  : 

For  the  Departure'. 

As  the  ^Radius  to  the  Co-fine  of  the  Courfe 
1,1.  3.  Degrees,  fo  is  the  Diftance  run  1.2.  3. 
&c.  Miles  to  the  Departure. 

By  the  Tables  thus  formed,  no  more  is  reqnifite 
to  find  the  Alteration  of  Latitude  and  Departure  ; 
Bttt  to  feek  for  the  Courfe  in  the  Head,  and  the 
Diftance  in  rhe  Side,  and  the  Requifites  in  the 
Qot^mon  Areal 

A  few  Examples  will  render  it  very  plain. 

V  ’  -  t 

i<  Suppofe  a  Ship  Sails  N  NE  \  Eafterly  7  Miles,! 
*nd  the  Difference  ef  Latitude  and  Departure  be 
required. 

In  the  Column  under  Latitude  and  Departure,  I 
feek  fbr  1  p.  |  fhecaufe  the  diftance  of  the  Rumb 
N  N  E  *  is  2  p.  i  from  the  Meridian)  and  in  the 
Right-hand  Column  for  the  Diftance  7  Miles,  and 
in  the  common  Area  I  find  6.0041  for  the  Diffe¬ 
rence  of  Latitude,  and  3-5987  for  the  Depar¬ 
ture. 

If  the  Courfe  had  been  the  fame,  and  the  Di¬ 
ftance  70,  it  is  but  removing  the  Prick  one  place 

backwarder  in  the  former  anfwers,  and  the  thing  is 

done.  So  that  in  this  Cafe  the  Difference  of  Lati¬ 
tude  would  be  60.04 1,  that  is  60  Miles  and  of 
a  Mile,  and  the  Departure  35-987>  that  is  35 
Miles  and  ^  hr  of  a  Mile,  In  like  manner,  If  the 
»  Diftance  had  been  700  Miles,  and  the  Courfe  the 
fame,  then  the  Difference  of  Latitude  would  be 
600.41,  and  the  Departure  359  87: 

If  the  Diftance  propofed  does  not  confift  of  any 
Number  of  10s,  as  fuppofe  75  3,  then  the  proper 
Requifites  may  be  thus  found, 


The  dif.  of  Lat.  anfwering  to  753  645,869 

After  the  fame  manner  may  be  found. 

The  Departure  belonging  to  700 

to  50 
to  3 

»  •  t  q  t  **>. !  1  1  '  *  r  \ 


The  fame  difference  of  Latitude  and  Departure  an¬ 
fwers  to  75  T?T,  by  placing  the  Prick  one  place  for¬ 
warder,  that  is,  inftead  of  645.869,  for  the 
differeuce  of  Latitude  take  64/5869,  and  for  the 
Departure,  infteadof387.il?  •*  38.7117,  alfo  by 

placing  it  2  places  forwarder,  they  ferve  for 
the  -r-H,  by  placing  of  it  3  places  forwarder 
for  -Xii 

In  like  manner,  If  the  Diftance  had  been  any 
Number  greater  than  10000,  as  fuppofe  8675  3,  by 
dividing  it  as  in  the  former  Example,  into  its  com¬ 
ponent  parts  80000.  6000.  700.  50.  3,  and  Sum¬ 
ming  up  each  particular  difference  of  Latitude  and 
Departure  into  one  Sum,  the  proper  difference  of 
Latitude  and  Departure  will  be  had. 

Keeping  the  Diftance  753 ,  as  before  the  fame 
difference  of  Latitude  645.87,  and  Departure 
387.1 17  will  ferve  for  any  Courfe  that  makes  an 
Angle  with  the  Meridian  of  2  |  ,astheN.  N.  W.|W. 
the  S.S.  E.  *  E.  or  the  S.  S.  W.  \  W.  and  the  dif¬ 
ference  of  Latitude  in  this  Cafe  would  be  the  De¬ 
parture  alfo,  the  Departure  would  become  the  dif¬ 
ference  of  Latitude  for  any  Courfe  that  makes  an 
Angle  of  5  p.  i  with  the  Meridian. 

As  fuppofe  a  Ship  Sails  753  Miles,  either 
N.  E.  by  E.  *  E.  or  N.  W.  by  W.  4  W.  or 
S.  £.  by  E.  \  E.  or  S.  V/.  by  W.  \  W.  or 

E.  N, 


359-87 

25.705 

1.542 


387.117 


I 


I 


l bt  Nature,  Confirtittion,  and  Vfe  of  the  Table  of  Difference,  &c. 


L.  N.  E.  N.  6c.  the  proper  difference  of  Lati¬ 
tude  to  each,  or  any  of  thefe  will  be  the  fame  with 
the  Departure  in  the  former  Example  387.117, 
and  the  Dcpat  tore  in  this  645  869.  the  fante  with 
the  Alteration  of  Latitude  in  the  former. 

If  the  Courfe  cannot  be  found  exadtly  in  the  Ta¬ 
ble,  then  the  difference  between  the  differences  of 
Latitude  and  Departure,  proper  to  the  whole  De¬ 
grees  next  above  and  below  the  Courfe  muff  be 
found  and  the  Proportional  increment  inveftiga- 
ted,  as  in  the  following  Example  : 

Suppofc  a  Ship  Sails N.  3Sr  lo'  Wcfferly  6co 
Then againil6, and  under  38°, thedif.ofLat.is  472.81 
Againft  6,  and  under  39,  the  dif.  of  Lat.  is 466.29 


Weft  Colum  ;  which  done,  add  up  the  Colums  of 
Difference  of  Latitude  and  Departure,  and  Sub- 
ftraft  the  Iclfer  Difference  of  Latitude  from  the 
greater,  asa^fo  the  ieffer  Departure  from  the  grea¬ 
ter,  .  and  the  Remainders  will  be  the  difference 
of  that  Latitude  and  Departure  the  Ship  has  made. 


The  difference  to  the  Alteration  or  1  Dog.  is  6.5  2 


Therefore  as  60  to  30,  fo  is  652  to  3.26,  'which 
therefore  Subftracfted  from  47.281,  leaves  469.5  5 
the  difference  ol  Latitude. 


In  like  manner  for  the  Departure. 

,  «  * 

c  :  b  .  . '  1  j  c.  •  \*  . 

Againft  6, and  under  3  8°  the  Deparr,  is 
Againft  6,  and  under  39  the  Depart,  is 


3^9.40 

377-59 


8.19 


Therefore 


as  60' 


to  30',  fo-is 


which  therefore  added  to  369.40, 
the  Departure  required. 

;  id.  r  ■  r,  >•  •  •  t.  >v . '? 
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Sails  N.N.  W.  ‘  W.79  Miles,  thenN.W.'W. 
86,  then  N.  by  E.  4  E.  108,  then  N. 48°  E.  112, 
then  E.  5C  Southerly  70,  then  Eaft  50°, Norther-, 
Iy  84,  then  North  48  ^  And  it  be  required  to  find 
the  Latitude  the  Ship  is  in,  her  diredt  Go-urfc  and 
Diftance,  and  how  much  fhe  has  departed  from 
her  fir  ft  Meridian. 

Having  foe  down  the  Courfes  and  Diftances,  as 
in  the  following  Tabic,  proceed  to  find  out  the  diffe¬ 
rence  of  Latitude  and  Departure  for  each  (accor¬ 
ding  to  the  Directions  already  given)  in  the  Ta- 


Hence  it  appears,  that  the  Ship  hsj  departed 
from  her  firft  Meridian  139,63  Miles  Eafterly,  and 
altered  her  Latitude  407, 1  Miles,  which  reduced 
into  Degrees  and  Minutes,  makes  6^.47',  which 
therefore  added  to  the  Latitude  fhe  came  from 
48°. 3 o',  becaufe  Ihe  Sail’d  from  a  North  Latitude 
Northerly  makes  5  5°.  17',  the  Latitude  the  Ship  is 
come  into. 


Admit  a  Ship  from  the  Latitude  of  48°  30' Nr1  Entring  the  Table  with  the  difference  of  Lati- 

1  xi  K’  ■  v»;  __  \/»:i _  .1 - xt  \xr  »  \\r  ___  i_  ‘v  ,  i  »  •  ■  .  * 


tude,  thus -deduced,  vi%.  407.1,  and  the  Depar¬ 
ture  139.63,  I  find  the  Courfe  is  greater  than  180, 
and  lefs  than  19,  and  the  Diftance  greater  than 
400.00,  and  lefs  than  500,00,  and  after  working 
the  necefiary  Proportion  (by  the  Reverfeof  the  Me¬ 
thod  made  ufe  of  in  the  former  Examples)  the 
Courfe  out  North  i8°.56'E.  or  N.  by  E.  7°.4i 
Eaft,  and  the  direeft  Diftance  430.305  Miles. 

»  .  »•  «  >  A  •  •«—  4  -0*  %  «•  •*>*•'  u  •  •  ,  *  ' 

.  ,  <  »  k  .  •  4  \  i.'  -  -4%  bSvt  1 '  •«#.%.*  «*  -5  »  i* 

The  chief  CJfe  of  this  Table  b«ing  for  the  Sola**- 
tian  of  Traverfes,  it  would  be  needlefs  to  give  an 


ble  placing  each  in  its  proper  Column  (vh.)  If  the  Example  of  each  particular  Cafe  in  Plain-Sailing, 
Courfe  be  Northerly,  the  difference  of  Latitude  efpecially  fince  he  that  is  but  moderately  apprehea- 
muft  be  placed  in  the  North  Column,  if  Southerly,  1  flve  0f  what  has  been  faid,  will  find  it  not  difficult 
111  the  South  Column,  ifEafterly,  the  Departure  t0  do  it  himfelf,  by  the  Dire&ions  given  in  Vol.  1. 
mult  be  put  in  the  Eaft  Column,  if  Wefterly,  in  the  1  under  the  words  Plain-Sailing. 
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Ar  t  e  r  i  e  s  and  V  e  1  n  s. 

A  Befcription  of  the  Veins  and  Arte¬ 
ries  of  a  Humane  Body  in  the  two 
Plates  annexed ,  as  prefented  to  the 
Royal  Society  in  London,  by  that 
Generous  Promoter  of  all  Hfeful  Learn¬ 
ing  $  John  Evelyn,  late  of  SayV 
Court  in  Deptford,  Efq $  and  Ex¬ 
plained  and  Illustrated  by  that  Accu¬ 
rate  Anatomiji  and  Surgeon ,  Mr.  Wil¬ 
liam  Cowper. 


*  Fig.  i ft)  6th, 
and  %tb. 


H  E  S  E  *  Figures  are 
clofely  drawn  after  the 
OriginaTSchennes,  and 
.  I  am  apt  to  flatter  my 

felf  they  will  be  acceptable  to  the  Inquifitive.  1  c 
is  fome  fatisfa&ion  that  I  find  the  Arteries  here  fo 
agreeable  to' a  Figure  which  I  Drew  and  Publifhed 
not  long  fince,  from  the  Arteries  of  a  Feetus  In¬ 
jected  with  Wax.  But  this  Figure  of  the  Veins 
differs  £b  much  from  any  extant,  as  would  in¬ 
cline  one  to  fufpeft  all  of  the  Subjed  hitherto 
Publilhed  are  Fi&itious,  not  excepting  even 
thofe  of  Veftalius.  But  frrft  of  the  Arteries. 

That  the  Arteries  are  the  Veffels  which  convey 
Blood  from  the  Heart  to  all  parts  of  the  Body,  is 
well  known ;  and  we  fee  by  Fig.  the  iff,  that  the 
common  pradice  of  Nature  in  diftributing  thefe 
Veffels,  to  fupply  the  parts  with  Blood,  is  from 
[he  next  adjacent  Trunk,  till  their  Afcepding  and 
Descending  Trunks  become  Conical,  as  well  as 
their  collateral  Branches :  Not  that  all  the  Trunks 
and  Ramifications  of  Arteries  are  Uniform,  and 
become  Conical  in  the  fame  manner ;  nor  do  all 
Df  T hem  pafs  diredly  to  the  parts  to  which  They 
convey  Blood  ;  nor  do  all  parts  receive  Arteries 
from  the  Neighbouring  Trunks.  ^ 

The  Trunks  of  the  Carotid,  Vertebral  and  fy/e- 
nic\  Arteries  are  not  only  Contorted  in  their  pro¬ 
gress,  in  the  Adult ;  but  the  Diameters  of  their 
Bores  are  varioufly  Dilated  in  divers  parts  of 
Them ,  efperially  where  T hey  are  Contorted ;  ^  but 
as  thefe  Dilatations  of  their  Trunks  are  caus’d  by 
the  refiftance  the  Blood  meets  with  at  thofe  An¬ 
gles  of  Inflection ;  fo  thofe  Enlargements  of  them 
afterwards  contribute  to  retard  the  Protrufion  of 
the  Blood  to  the  Extremities  of  thofe  Arteries  : 
Hence  it  is,  That  3s  the  Arteries  of  the  Eetus  are 
not  Contorted  in  fuch  Acute  Angles  as  in  full  grown 
Bodies,  fo  their  Trunks  are  more  Conical,  and 
not  here  and  there  dilated  in  divers  parts  of  them, 
as  in  the  Adult * 

The  Trunk  of  the  Splenic k  Artery  has  a 
flraight  progrefs  in  the  Foetus  and  in  Infants 3 
but  in  the  Adult  I  have  hitherto  cooftantly 
found  it  very  much,  Contorted ,  as  expreft  in 

Fig.  r,23*  r  . 

The  peculair  Contrivances  of  the  Spermatick 
Arteries  of  Quadrupeds  as  well  as  Men,  thew  a  coo- 
ftant  defignin  Nature  of  caking  off  that  Velocity 
with  which  the  Blood  would  otherwife  pafs  thro’ 


the  Glands  pf  the  Tc ftes:  I*  feerrs  to  be;  for  this 
end  that  the  Trjles  of  mod  Animals  f efpecially 
Men  and  Quadrupeds)  hangout  of  the  Cavities  of 
their  Abdomens ,  that  the  Canals  of  their  Blood 
Veffels  may  be  lengthened  :  For  the  Spermatic^ 
Arteries  (contrary  to  all  others)  arile  from  their 
Great  Trunk,  at  a  far  greater  diftance  from  the 
Teftes  than  the  Arteries  of  any  other  part  of  the 
Body.  Nor  would  the  Tejlcs  (which  are  fuch  ne- 
ceffary  Organs)  been  thus  expofed  to  external  In¬ 
juries,  .  if  the  end  of>  Nature  in  lengthening  their 
Blood  Veffels  had  not  been  very  confiderable. 
Befides  this  lengthening  of  the  Spermaticl^  Artcrtes , 
we  find  Nature  Fill  contriving  other  Impediments 
to  check,  the  Current  of  the  Blood  in  thofe  Parts  ; 
it  feems  for  this  end  that  the  Spermatic !{  Ar¬ 
teries  are  leffen’d  at  their  Original  from  the 
Trunk  of  the  Arteria  Magna  in  Men,  and  that 
the  Spermatid^  Arteries  of  Quadrupeds  are  fo 
much  Contorted  before  they  reach  their  Tc- 
Jles. 

The  principal  Inducement  of  Nature  in  making 
ufe  of  thefe  different  Contrivances  in  the  Spet- 
matick.  Arteries  of  Men  and  Quadrupeds  feems 
to  be, 

That  if  the  Humane  Spe,  mati-  k  Arteries  were 
Contorted,  as  in  Quadrupeds ,  before  they  reach 
their  Teftes ,  the  Apertures  in  the  Abdominal  Muj- 
cles  of  Man  muff  be  much  larger  than  they  now 
are,  and  would  frequently  let  the  Inteftines  de- 
feend  into  the  Scrotum  j  which  we  know  never- 
thelefs  often  happens:  Such  Ffaptures  (as  they  are 
call’d)  are  not  fo  Incident  to  Quadrupeds ,  tho» 
thePaffageS  for  their  Spermaticf  Veffels  (through 
their  Abdominal  Mufcles)  are  much  wider  than  in 
Men ,  becaufe  the  Pofitionof  the  Trunks  of  their 
Bodies  is  Horizontal,  and  their  Imeftines  therefore 
cannot  prefs  on  the  Pioceffes  of  the  Per  it  outturn,  as 
in  Men,  who  are  Brett. 

Befides  thefe  Artifices  in  difpofing  the  Trunks 
of  Arteries ,  I  doubt  not  but  much  more  wiil  be 
Detected  by  the  Inquifitive  ;  In  the  mean  time, 
I  fhall,  at  prefent,  purfue  the  Thread,  and  de- 
feribe  the  Extremities  of  the  Arteries ,  with 
their  Communications  with  the  Veins ,  and  after¬ 
wards  produce  fome  Inftances  of  the  A:t  of 
Nature  in  conveying  the  Refluent-Bkod  to  the 
Heart. 

After  the  Circulation  of  the  Blood  through  the 
Heart,  Lungs,  and  large  Blood  Veffels,  was  demon- 
ftrated  by  Dr.  Harvey ,  it  was  only  gueft  how  the 
Extremities  of  the  Arteries  rranfmitted  the  Blood 
to  the  Veins ,  till  Mr.  Lexvenhoecl{S  Micrcfcopcs  had 
difeovered  the  continuations  of  the  Extremities  of 
thofe  Veffels  in  Fifth,  Frogs ,  &c.  which  is  now 
commonly  fhewn  by  Micrcfcopes  made  by  other 
Hands :  Yet  there  are  not  wanting  thofe  who 
doubt  of  the  like  Continuations  of  the  Extremi¬ 
ties  of  Arteries  and  Veins  in  Humane  Bodies  and 
Quadrupeds  •  fince  thof e  Animals  it  has  hitherto  been 
feen  in  (to  any  fatisfa&ion,  as  Mr.  Lcweuhcecl ; 
confeffes)  have  been  either  fuch  Fifth,  or  of  the 
Amphibious  ffind. ,  that  have  but  One  Ventricle  in 
their  Hearts, .  and  their  Blood  a&ually  cold,  ex¬ 
cept  in  Bats,  in  which  it  appears  very  obfcurely  ; 
Add  to  this,  that  the 'Blood  in  thofe  Creatures 
docs  not  Circulate  with  fuch  Rapidity  as  in  Ani¬ 
mals  whofe  Hearts  have  Two  Ventricles.  For  all 
Animals  that  have  Biventrcus  Hearts,  the  VeffeJ$ 
of  the  reft  of  the  Body  return  their  Blood  to  the 
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Heart  in  equal  time  and  quantity  with  thofe  of . 
the  Lungs,  notwithftanding  the  Inequality  of  their 
Courfe. 

This  difference  in  the  principal  Organs  of  the 
Circulation  of  the  Blood  in  thofe  Creatures  (on 
which  only  thefe  Experiments  have  been  hitherto 
made)  mov’d  me  to  make  fome,  on  Animals 
whofe  Organs  differ  only  from  the  Humane  in 
their  grofs  Figure, "and  nothin  their  Intimate  Stru- 
ilure :  For  this  end  I  took  a  young  Cat ,  about 
ten  or  twelve  Days  old,  and  fattened  it  to  a  Board 
as  in  ViVefc£Hori  j  and  making  an  Incifion  through 
the  Linea  Alba,  the  Omentum  and  Inteftines  were 
extruded  ;  then  caufing  the  Creature  to  be  fo 
held  (on  the  Board)  under  a  large  double  Micrcf- 
cope ,  where  a  flat  Ghfs  for  receiving  of  Obje&s 
was  placed  Horizontally,  on  which  I  expanded 
the  Omentum  Or  Caul,  (a  Light  being  placed  un¬ 
derneath)  I  faw  the  Globules  of  the  Blood  move 
very  fwiftly  in  the  fmall  Velfels,  which  are  only 
to  be  feen  in  the  moft  Tranfparent  parts  of  the 
Membranes  of  its  OmentUm  ;  but  the  motion  of  the 
Blood  foon  abated,  and  its  Globules  were  with¬ 
drawn  from  the  Extremities  of  its  Blood  V eirels  j 
dnd  in  a  little  time  became  ftagnant  in  their  lar¬ 
ger  Branches. 

This  appearance  of  the  continuation  of  the  Ex¬ 
tremities  of  the  Arteries  with  the  Veins ,  while  the 
Blood  was  moving  in  tberri,  in  the  Omentum  or 
Caul,  is  expreft  by  Fig.  4.  A  A  fhews  the 
Trunks  of  the  Arteries ,  B  B  the  Veins ,  which 
were  diftinguilhable  by  contrary  currents  of  the 
Globules  of  the  Blood  in  each  Veflel.  CCC 
fhews  the  Branching  of  the  Extremities  of  the 
Arteries  and  Veins,  that  no  longer  Alfociate  with 
each  other,  but  are  United,  as  here  expreft.  Af* 
rer  I  had  feen  this,  I  attempted  to  ftiew  the  like 
to  feveral  Friends ,  but  did  not  always  fucceed  fo 
well  as  when  Mr.  Chambers  and  Mr.  Buckeridge  fa¬ 
voured  me  with  their  prefence,  at  a  time  when  I 
happened  to  have  a  young  lean  Dog,  that  was 
not  large ;  in  whofe  Omentum  we  faw  it  very  well ; 
but  by  the  Afliftance  of  an  Inftrument  I  had  pre¬ 
par’d  to  expand  the  Mefentery ,  we  all  faw  it  there 
much  better  ;  that  part  having  not  only  larger 
and  clearer  fpaces  than  the  Omentum,  but  its  Blood 
Velfels  are  diftributed  more  regular,  as  appears  by 
Fig.  the  uh,  where  the  fame  Letters  of  reference 
ferve  as  above. 

Thofe  who  will  entertain  themfelves  in  viewing 
the  tranfparent  parts  of  living  Creatures  with 
Microfcopes,  will  find  that  the  extremities  of  their 
Arteries  andFemt  are  not  all  equally  leffen’d,  tho’ 
united.  In  the  Tail  of  the  Lacerta  Aquatica, 
Tadpols,  and  in  moft  Fifh  (I  have  examin’d)  I 
have  frequently  obferv’d  feveral  Communications 
between  the  Arteries  and  Veins ;  in  which  more 
than  two  Globules  of  Blood  havepaftabreaft  ;  And 
in  the  fam  e-Area  I  have  feen  fome  of  thofe  Com- 
m  unicat  ions  fo  fmall,  as  that  but  one  Globule  could 
pafs,  and  that  very  flowly  before  the  other.  In 
young  Eifh,  particularly  in  Grigs,  I  have  fre¬ 
quently  obferv’d  a  Communicant  Branch ,  fo  very 
fmall  as  that  one  Globule  of  Blood  only  has  paft  it 
in  two  or  three  Seconds  of  a  Minute  :  At  other 
times  I  have  found  confiderable  Intervals  in  paf- 
fing  of  one  Globule  in  fuch  a  Communicant 
Branch ;  even  half  a  Minute,  a  whole  Minute, 
and  once  in  two  or  three  Minutes  I  have  feen  one 
Globule  of  Blood  only  pafs  in  %  particular 
trad. 


The  prompt  patting  of  Liquors,  inje&ed  by  the 
Spleuitk.Arteries,  to  the  Veins,  fhews  the  Commu¬ 
nications  between  thofe  Velfels  are  more  open  than 
the  Arteries  and  Veins  of  other  parts,  of  which  I 
have  elfe  where  fpoken. 

Liquors  alfo  lnjeded  into  the  Pulmonic 4  Arte¬ 
ries  pafs  to  their  Veins,  tho’  not  altogether  fo  free¬ 
ly  as  in  the  Spleen. 

On  viewing  the  Extremities  of  the  Pulmonic ^ 
Blood- Velfels  in  a  living  Frog  with  my  Microf- 
copt,  I  found  their  Communications  much  larger 
than  thofe  that  I  had  before  feen  in  the  Membrane 
between  the  Toes  and  in  the  Feet  of  the  fame 
Creature.  Nor  can  we  reafonably  doubt  of  tha 
like  patent  Communications  of  the  Arteries  and 
Veins  of  Humane  Lungs  and  thofe  of  Quadrupeds, 
when  we  conlider  the  Blood  of  their  Lungs  muft 
return  to  the  Heart  in  equal  Time  and  Quantity , 
with  that  of  all  the  parts  of  the  Body  befides,  as 
before  noted.  Hence  it  appears,  the  Bronchial 
Blood  Velfels  (firft  taken  notice  of  by  the  Accip- 
rate  FQtyfcb)  are  abfolutely  neceflary,  elfe  the  parts 
of  the  Lungs  could  not  receive  nourilhment  $  nor 
could  the  Glands  of  the  Bronchia  feparate  their 
Liquor,  if  they  were  fupplied  with  Blood  from 
the  Pulmpnick  Blood  Velfels  which  is  fo  quickly 
difpatched  thro*  the  Lungs. 

On  viewing  the  Membrane  that  is  between  the 
Toes  of  one  of  the  hinder  Feet  of  a  living  Frog, 
after  I  had  frequently  taken  hold  of  the  fame 
Leg  of  that  Creature,  to  apply  it  to  the  Microf- 
oope,  I  found  that  Membrane  very  tranfparent, 
and  without  any  motion  of  the  Globules  of  the 
Blood  in  it,  as  if  the  part  had  been  dead  $  but 
while  I  was  looking  on  it,  it  was,  1  confefs,  not  a 
little  entertaining  to  fee  the  Globules  creep  into  in 
by  degrees,  apd  at  length  the  Blood  move  in  all 
the  Branches  of  its  Veins  and  Arteries  as  before 
when  no  violence  had  been  offered  to  the  part t 
While  the  Blood  fs  thus  leifurely  creeping  through 
the  Vefleis,  you  may  plainly  fee  its  Globules 
compreft  into  Oval  Figures,  which  are  made  more 
or  lefs  Oblong,  by  tne  refiftance  thofe  Globules 
meet  with,  by  the  contra&ion  of  the  fidcs  of  the 
Velfels  they  pafs  through  ;  and  this  I  have  more 
than  once  obferved  in  the  Tails  of  the  Water 
Newts  or  Li^xards  -  But  on  examining  the 
Blood  of  thefe  Creatures  with  a  Microfcope,  and 
comparing  it  with  the  Humane  Blood,  I  found  the 
Globules  of  the  Lizards  Blood  more  incline  to  an 
oval  Figure,  and  were  as  big  again  as  the  Globu¬ 
les  of  Humane  Blood,  and  that  of  a  fmall  Filh; 
which  I  in  like  manner  viewed  at  the  fame  timfe'. 
It  is  not  unlikely  a  fudden  Retroceflion  of  Blood, 
from  the  Extremities  of  its  Velfels  often  happens, 
and  its  Circulation  in  the  fame  Velfels  is  after¬ 
wards  carried  on  without  any  Impediment  j  as  on 
fome  Pattions  of  the  Mind,  Deliquiums  by  the 
effufion  of  Blood,  or  otherwife.  But  if  the 
Blood  is  once  become  ftagnant  in  its  Vefleis  (e- 
fpecially  the  Arteries)  the  part  is  in  no  fmall  dan¬ 
ger  of  a  Mortification,  unlefs  its  neighbouring 
Vefleis,  which  enjoy  the  motion  of  the  Blood, 
drive  on  the  ftagnajnt  Blood,  and  it  efcapc  by  the 
fides  of  the  Vefleis  that  retain'd  it.  Experience 
afluresus,  that  in  Bruifes  when  the  Blood  is  ex- 
travafated,  it  goes  off  either  by  Travfcolation,  or 
elfe  caufes  an  Abfcefs  ;  for  there’s  little  rcafon  fin 
my  opinion)  to  fufpeift  any  of  the  ftagnant  Glo¬ 
bules  of  the  Blood  will  be  fit  to  re-unite  with  thd 
Circulating  Mafs.  But  that  the  Blood  after  Stag- 
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nation  in  its  Veffels  will  fometimes  pafs  their 
tides,  appear’d  to  me  from  the  following  Experi¬ 
ment. 

On  viewing  the  Mefentery  of  a  Dog  when  li- 
'ing,  in  which  I  had  before  feen  the  Blood  paf- 
fing  the  extremities  of  the  Arteries  and  Veins,  I 
confider'd  how  to  preferve  the  Blood  in  its  Vef¬ 
fels,  that  I  might  afterwards  at  any  time  fee  it  in 
their  Extremities  when  ftagnant  :  For  .  this  end  I 
caus’d  feveral  parts  of  the  Mefentery  to  be  tyed  on 
as  many  pieces  of  fmall  round  Pill-Boxer ,  cut 
tranfverfely  like  little  hoops ;  ©n  which,  Portions 
of  the  Mefentery  were  extended  like  the  head  of  a 
Drum  ;  and  on  viewing  them  afterwards  with  my 
Microfccpe ,  I  found  the  Extremities  and  Branches 
of  the  Blood  Veffels  charged  with  Blood,  which 
before  appeared  in  Motion  ;  feme  of  which  parts 
of  the  Mefentery  I  ftill  keep  by  me.  On  laying 
one  of  thefe  Parts  of  the  Mefentery  ( thus  ex  pan 
ded  )  in  Water,  the  ftagnant  Blood  in  its  Veffels 
difappear’d ;  but  on  juft  immerling  another  of  thofe 
Pieces  in  Water,  I  could  with  my  Naked  Eye  fee 
the  ftagnant  Blood  diffufed  in  the  interftices  of  the 
Blood  Veffels,  and  between  the  Membranes  of  the 
Mefentery:  Hence  it’s  evident,  the  Blood  may  pafs 
the  tides  of  its  Veffels  after  ftagnation  in  'em  ;  but 
whether  its  Globules  are  broken,  or  what  figure 
renders  them  fit  to  pafs  thofe  pores  that  are  in  the 
tides  of  the  Veffels,  I  leave  to  the  Inquifitive; 
but  we  muff  return  to  our  Tables,  «nd  firft  of  that 
of  the  Syfiem  of  the  Vena  Cava. 

As  the  Arteries  are  known  to  export  the  Blood, 
ifo  the  Veins  carry  it  back  again  to  the  Heart ;  but 
having  already  deferibed  their  Extremities,  we 
come  next  to  the  large  Trunks  of  the  Veins ;  and 
here,  as  in  the  Arteries ,  we  find  the  common 
pra&ice  of  Nature ,  in  difpofing  the  Branches  of 
Veins  to  difeharge  the  Refluent  Blood  into  the  next 
adjacent  Trunk,  and  fo  on  to  the  Heart.  As  the 
Arteries  afford  abundance  of  Inftances  of  Checks 
given  to  the  Velocity  of  the  Current  of  the  Blood 
through  feveral  pans,  fo  the  Veins  fupply  us  wdth 
as  many  Artifices  to  affift  its  regular  return  to  the 
Hearty  as  well  as  to  Favour  thofe  Contrivances  in 
the  Arteries , 

The  Trunks  of  the  Carotid,  Vertebral  and  Sple- 
ntek ;  Arteries  are  not  only  variously  Contor¬ 
ted,  but  are  alfo  here  and  there  Dilated.  The 
beginnings  of  the  Internal  Jugulars  have  a  Bulbous 
cavity  (Fig.  7.  H,H,)  which  are  Diverticuli  to 
the  Refluent  Blood  in  the  Sinus's  of  the  Dura 
Mater ,  left  it  Ihould  defeend  too  faft  into  the  Ju¬ 
gulars.  The  like  has  been  alfo  taken  notice  of  by 
Dr.  Lower  in  the  Vertebral  Sinns's.  The  Splenic k. 
Vein  has  divers  Cells  opening  into  it  near  its  Extre¬ 
mities  in  Humane  Bodies ;  but  in  Quadrupeds  the 
Cells  open  into  the  Trunks  of  their  Splenic^  Veins. 

The  Spermatic k  Veins  do  more  than  equal  the 
length  of  the  Arteries  or  the  Tefies  in  Men  ;  their 
various  Divifions  and  feveral  Inofculations  and  their 
Valves,  are  admirably  contriv’d  to  fufpend  the 
Weight  of  the  Blood,  in  order  to  difeharge  it  in¬ 
to  the  larger  Trunks  ©f  the  Veins ;  and  were  it 
not  that  the  Refluent  Blood  from  the  Tefies  is  a 
Pondus  to  the  Influent  Blood  from  the  Arteries ,  and 
ftill  leffens  its  current  in  the  Tefies  5  thefe  Sper- 
matick  Veins,  like  thofe  of  other  parts,  might 
httve  difeharged  their  Blood  into  the  next  adjacent 

Who  can  avoid  furprize  at  the  Art  of  Nature, 
in  contriving  the  Veins  that  bring  part  of  the  Re-1 


fluent  Blood  from  the  lower  parts  of  the  Body?, 
when  they  confider  the  neceffity  of  placing  the 
Human  Heart,  as  well  as  that  of  moil  Quadru' 
peds,  fo  far  from  the  Center  of  the  Body  towards 
its  upper  part  ?  It  is  for  that  end  ncceffary  the 
large  Trunks  of  the  Veins  and  Arteries  Ihould  not 
affcciareeach  other;  for  if  all  the  Blood  fent  to 
the  lower  parts,  by  the  Defcending  Trunk  of  the 
Aorta ,  fliould  return  to  the  Heart  again  by  one  tin¬ 
gle  Trunk  (as  it  is  fent  out  from  thence)  the 
Weight  of  fo  much  Blood  in  the  AfcendingTrunk 
of  the  Vena  Cava ,  (Fig.  6.  C,  C,  A)  (for  fo  its 
lower  Trunk  is  call’d)  would  oppofe  the  force  the 
Heart  could  give  it  from  the  Arteries,  and  hinder 
irsafeent  :  For  this  reafon  the  Vena  Azygos  (Fig. 
6,  b.J  or  fine  pari ,  is  contriv’d  to  convey  the  Blood 
fent  to  the  Mufcies  of  the  Back  and  Thorax  into 
the  Defcending  Trunk  of  the  Vena  Cava ,  (ib. 
B.  A.)  above  the  Heart  :  Hence  it’s  evident,  . 
more  Blood  comes  into  the  Heart  by  the  De- 
efeending,  or  upper  Trunk  of  the  Vena  Cava,  Fig.  ib, 
B,  A.  than  paffes  out  by  the  Afcending  Trunks  of 
the  Aorta.  Nor  does  this  quantity  of  Blood  con¬ 
vey’d  to  the  Heart  by  the  Superior  Trunk  of  the 
Cava ,  feem  without  fome  other  defign  in  Nature, 
betides  Tranfporuing  it  thither  to  free  the  Infcriour 
Trunk  from  its  Weight  :  But  perhaps  it  was  ne~ 
ceffary  fc  much  Blood  fhould  be  ready  there  to 
joyn  with  the  Chyle,  (Fig.  6.  f)  for  its  better 
Mixture,  before  it  reaches  the  Right  Auricle  of 
the  Heart. 

I  might  here  add  the  Defcription  of  a  Peculiar 
Valve  I  lately  difeovered  in  the  Lower  Trunk, 
of  the  Vena  Cava,  near  the  Right  Auricle  of  the 
Heart ;  but  the  annext  Figures  have  taken  up  too 
much  room  in  thofe  Copper  Plates  to  in  fere  it  t 
For  the  fame  reafon,  the  Figures  of  fome  Contri¬ 
vances  in  the  Arteries  here  mention’d,  particularly 
the  Spermaticks,  are  omitted  :  This  being  what 
occurr’d  to  my  Thoughts  at  prefent  on  this  Sub¬ 
let,  which  is  not  to  be  found  (at  leaft  not  com¬ 
monly)  in  the  Books  of  Anatomy ;  The  greateft 
part  of  which  have  been  added  to  thefe  Papers, 
on  their  lying  by  me  fince  the  Graver  began  the 
Figures. 


The  Explications  of  the  Figures. 


F  I  G.  i. 

T>  Eprefents  the  Trunks  and  large  Branches  of 
the  A>  t erics,  Difledted  from  an  Adult  Hu¬ 
man  Body ,  when  difplayed  arid  dryed  ;  as  they  are 
now  to  be  feen  in  the  Rcpofitory  of  the  Rpyal  Soci¬ 
ety. 

1.  The  Trunk  of  the  Aorta  cut  from  the  Bafis  of 
the  Heart. 

z.  That  part  of  it,  whence  the  Coronary  Arte¬ 
ry  of  the  Heart  does  arife. 

3.  That  part  of  th &  Arteria  Magna,  where  the 
Canalis  Arteriofus  of  the  Fatus  Terminates ; 
which  in  an  Adult  becomes  a  Ligament.  Vid. 

Pig-  z>  3-  -Li.- 

4.  That  part  of  the  Axillary-Arteries ,  by  fome 
called  ilje  Subclavian  Arteries l 
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5.  The  left  Carotid  Artery  (in  this  fubjed  it 
feems)  arifing  from  a  Common  Trunk  with  the 
Right  Carotid  and  Axillary  Arteries ,  as  in  fome 
Quadrupeds. 

6.  The  l  eft  Ce-vical  Artery,  in  this  Subjed  a- 
rifing  from  the  Trunk  of  the  Arteria  Magna,  as 
expreft  in  a  Figure  ghen  by  Bergims  in  the  Alia 
Rruditorum  An.  < 698.  pag.  295  .  But  in  aH  the 
Human  Bodies  in  which  I  have  hitherto  examined 
thefe  Arteries,  I  have  conftantfy  found  them  as  ex- 
preft  Fig.  2.  6,  6. 

7.  The  Arteries  that  carry  Blood  to  the  lower 
parts  of  the  Face,  Tongue,  Adjacent  Mufcles  and 
Glands. 

8.  The  Trunk  of  the  Temporal  Artery,  fpringing 
from  the  Carotid,  and  parting  with  branches  to 
the  Parotid  Gland  9',  and  Temples  10,  and  parts 
Adjacent. 

1 1.  The  Occip  ital  Arteries. 

1 2.  The  Arteries  t hat  convey  Blood  to  the  Fau¬ 
ces,  Gargftreon  and  Adjacent  Mufcles. 

13.  The  Trunk  of  the  Carotid  Artery  cut 
off,  before  it  is  Contorted  in  palling  the 
Skull. 

14.  The  Trunk  of  the  Artery  of  the  Arm  par¬ 
ting  with  Branches  to  the  Adjacent  Mufcles  and 
Pa-  rs. 

*  That  patt  of  this  Artery  which  is  fometimes 
prick t  in  Letting  Blood,  and  makes  an  Aneurifma , 
in  which  cafe  this  Trunk  of  the  Artery  muft  be 
bared  and  fiymly  tyed  above  the  Aneurifma  ;  and  if 
it  afterwards  happens  (as  it  has  been  frequently 
known)  that  the  Flux  of  Blood  to  the  Aneurifma 
in  the  Artery  is  not  very  much  abated,  tho’  the 
Artcryh-is  been  tyed  above  :  The  Operator  in  that 
Cafe  muft  make  another  Ligature  on  the  Trunk 
of  the  Arte  y  below  its  Aneurifma  :  Thefe  Colla¬ 
teral  Communications  of  the  Trunk  of  the  Arte¬ 
ry  at  the  bending  of  the  Cubit,  prefervethe  Cir¬ 
culation  of  the  Blood  in  the  Cubit  and  Hand,  tho’ 
the  Tninb  is  totally  compreft  both  above  and  below  ; 
and  the  fame  Trimly  afterwards  divided  between 
thofe  Ligatures.  Hence  it  is,  if  one  Ligature 
made  above  the  Wound  in  the  Artery  is  not  fuffi- 
cienr,  but  the  Blood  ftill  pours  out  from  below, 
the  Patient  will  fooner  recover  the  A£Hon  and 
Strength  of  the  Mufcles  of  the  Cubit,  than  thofe 
in  whom  the  upper  Ligature  proves  fufficient; 
thereafonof  which  is  obvious  to  any  whoconfi- 
der  that  the  Communicant  Branches  muft  be  larger 
where  the  lower  Ligature  is  required,  then  when 
the  fuperior  Ligature  only  is  fufficient :  Thele 
Communicant  Branches  (as  I  have  feen  them  in 
fome  fubjcCh)  are  here  markt  out  in  prickt  Lines, 
vid.  the  Figure. 

While  thefe  Papers  were  lying  by  me,  the 
two  following  Inftances  happen’d,  in  which  the 
Communications  of  the  large  Trunks  of  the  Arte¬ 
ries  of  the  Cubit  and  Arm  were  remarkable.  The 
firft  was 

A  0lf  thirteen  years,  who,  about  three 
Weeks  before  I  faw  him,  receiv’d  a  Wound  near 
the  middle  of  th  aCubit  in  which  th  eTrunl^  of  the 
Artery  (markt  in  the  Fig.  f.)  was  divided.  The 
Surgeon  who  was  firft  call’d  had  frequently  bound 
up  the  Wound,  and.put  a  flop  to  the  feveral  dif- 
charges  of  Blood  (which  they  told  me  did  not 
amount  to  Ids  than  6  or  7  quarts  at  times)  but 
rot  without  a  Comprefs  on  the  Trunk  of  the  Ar¬ 
tery  above  the  Wound.  On  another  impetuous 
Flux  I  was  called  ;  but  feeing  no  fmall  quantity 


of  Blood  difeharged,  I  was  contented  to  let  the 
Wound  be  bound  up,  in  the  fame  manner  as  it  had 
been  done  before  ;  omitting  the  Comprefs  on  the 
Trunk  of  the  Artery  above,  and  adding  a  piece  of 
Deal-board,  on  which  the  Hand  and  Cubit  were 
faftened,  to  prevent  any  Motions  of  thofe  parts 
as  well  as  the  Fingers :  Three  days  after,  the-Ap- 
plications  were  taken  off,  and  little  or  no  Blood 
appear’d;  but  two  or  three  hours  were  fcarce  e- 
lapfed  ere  I  was  alarm’d  with  norice  of  a  frefh 
Flux.  The  By -flinders  being  inftruded  in  that 
cafe,  to  comprefs  the  Trunks  of  the  Artery  above  the 
Cubit ,  they  had  thereby  prevented  no  fmall  Effufi- 
onof  Blood,  which  muft  otherwife  have  hap- 
pend  :  His  Surgeon  being  out  of  the  way,  I  laid 
the  Trunk  of  the  Artery  bare  above  the  Wound 
as  expeditioufly  as  I  could,  being  forced  more 
than  once  to  let  loofe  the  comprefs  above  to  difeo- 
ver  its  Orifice  by  the  Flux  of  Blood.  I  paffed  a 
Needle  with  ftrong  waxed  Thread  under  the  Ar¬ 
tery,  and  made  a  Ligature  on  its  Trunk,  which 
lay  concealed  in  the  Interftice  of  the  Mufculus 
Flexor  Digitorum,  and  the  Mufculus  ZJlnaris  Flex¬ 
or  Carpi ; )  but  nofwithftanding  this  Ligature  on 
the  Trunk  of  the  Artery  above  the  Wound,  the 
Blood  ftill  flow’d  from  the  Lower  T unl^  of  the 
Divided  Artery,  yet  the  Velocity  of  its  Current 
was  fo  much  abated,  that  it  feem’d  like  Blood 
flowing  from  a  Vein.  I  left  the  Wound  with  a 
Digeftive,  and  the  part  without  hard  bandage, 
it  being  now  five  Weeks  fince,  I  hear  the  Wound 
is  almoft  Cicatrized.  The  Learned  Dr.  Harris 
was  prefent  at  the  other  Operation,  by  which  the 
Communications  of  the  large  Trunks  of  the  Arte¬ 
ries  of  the  Arm  were  very  evident. 

A  Boy  about  eight  years  of  Age,  who  came  to 
Town  with  an  Aneurifma  of  the  left  Arm,  upon 
Bleeding  6  Weeks  before.  The  Tumour  was  in¬ 
deed  very  large  in  proportion  to  fo  fmall  an  Arm. 
After  laying  the  Aneurifma  or  Tumour  bare,  and 
making  a  Ligature  on  the  Superior  Trunk  of  the 

Artery  (in  the  annext  Fig.  * . )  I  found,  on 

loofning  the  Comprefs  on  the  fuperior  Trunk  of 
the  Artery,  very  little  abatement  of  the  Pulfati¬ 
on  of  the  Aneurifma  ;  I  then  paffed  a  Ligature  in 
like  manner  on  the  Trunk  of  the  Artery  below  the 
Tumour;  but  notwithftanding,  the  Pulfation  con¬ 
tinued,  tho’ much  abated.  I  then  difeovered  ano¬ 
ther  Trunk  of  the  Artery,  arifing  from  the  lower 
p^rt  of  the  Tumour,  on  which  alfo  I  made  ano¬ 
ther  Ligature,  and  the  Pulfation  was  then  taken 
off.  However,  on  cutting  off  the  Surface  of  the 
Cyfiis or  dilated  Artery,  and  clearing  it  of  the  co¬ 
agulated  Blood,  which  wasfoon  ftopt  with  a  com¬ 
mon  Aftringent ;  I  left  the  part  without  any  o- 
ther  Ligature  or  hard  Bandage.  It  is  now  eigh¬ 
teen  Days  fince  the  Operation,  the  Ligatures  on 
the  Arteries  are  all  come  off,  and  the  Pulfation  of 
the  Artery  of  the  fVr-iJi  begins  to  be  very  mani- 
feft,  nor  does  any  Symptom  appear  that  threatens 
Succefs. 

15.  The  divifion  of  the  Trunk  of  the  Ar¬ 
tery  of  the  Arm  below  the  Flexure  at  theCu- 
bit. 

1 6.  The  External  Artery  of  the  Cubir,  which 
makes  the  Pulfc,  that  is  commonly  felt  near  the 
Carpus. 

17.  The  Arteries  of  the  Hard  and  Fin¬ 
gers. 

r  8.  The 
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1 8.  The  Mammary  Artery. 

1 9.  19.  The  defending  Trunk  of  the  Arteria 
rnagna. 

20.  20.  The  Intercoftal  Arteries. 

21.  The  Arterial  Cceliaca. 

22.  The  Arteria  Hepatica. 

23.  The  Trunk  of  the  Arteria  Splenica. 

24.  The  Arteria  Epiploica  S  ini  fir  a. 

25.  A  Branch  of  an  Artery  which  paffes  to  the 
bottom  of  the  Stomach. 

1 6.  The  fuperior  Coronary  Branch  of  the  Sto¬ 
mach. 

27.  27.  The  fuperior  Mefenterick  Artery. 

28.  28.  The  emulgent  Arteries. 

29.  The  inferior  Mefenterick  Artery. 

20.  30.  The  Lumbal  Arteries. 

31  31.  The  two  Spermatick  Arteries,  which 
in  this  Subjed,  feem  to  arife  at  a  greater 
diftance  from  each  other  than  commonly. 

32.  The  Iliack  Artery. 

23.  The  Arteria  Sacra. 

34.  The  Internal  Iliack  Branch. 

35.  The  External - 

36.  The  Epigaftrick  Artery. 

37.  Branches  of  the  External  Iliack  Artery, 
palling  to  the  Oblique  Mufcles  of  the  Abdo- 

*”*38.  38.  The  Arteries  that  pafsto  the  Mufcles 
of  the  Thigh  and  Tibia. 

39.  The  Crural  Artery.  .  .  r  f  t 

40.  The  Umbilical  Artery,  with  thofe  of  the 

J?6Tli  $• 

41. ’  That  part  of  the  Crural  Trunk  that  pafles 
theHarm he  tbree  -prun^s  0f  the  Arteries  of  the 

Tpcr. 

43.  The  Arteries  of  the  Foot  and  Toes.' 
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parts  of  the  Face,  Tongue,  Adjacent  Mufcles  and 

Glands.  ... 

8.  8.  The  Trunks  of  the  Temporal  Artery 
arifing  from  the  Carotids,  giving  Branches  to 
Parotid  Glands  ( 9.  9.  )  and  the  Temples 
(iO.  10.)  &c. 

11.  11.  The  Occiputal  Arteries. 

12.  The  Arteries  of  the  Fauces,  Gargarc- 
on  See. 

’13.  13.  The  Contortions  of  the  Carotid  Ar- 
teries,  as  they  pafs  the  Bafis  of  the  Skull :  Iheic 
Trunks  of  the  Carotid  Arteries  in  Dogs  (like 
thofe  I  guefs  of  moft  Quadrupeds)  are  very 
much  Contorted  before  they  reach  the  Bafis  of 
the  Skull :  On  filling  thefe  Veffels  of  that  Ani¬ 
mal  with  Wax,  I  Found  thofe  Branches  of  them 
which  pafs  to  the  Brain,  firft  clipping  the  hinder 
parts  of  the  Lower  Jaw,  immediately  under  it$ 
Condiloide  Proceffes  ;  where  thofe  Arteries  are 
received  in  two  Sinus's  of  that  Bone,  which  Si¬ 
nus's  may  ajfo  be  feen  in  the  Jaw-bones  of  other 
Quadrupeds,  but  not  in  Humane  Bodies. 

14.  14.  Thofe  parts  of  their  Trunks  that  pafs 
by  each  fide  of  the  Sella  Turcica ,  whence  divers 
fmall  Branches  arife,  and  help  to  compofethe  Byte 
Mirabile  ;  which  is  more  confpicuous  in  Quadru¬ 
peds  than  in  Humane  Bodies. 

15.  15.  The  Contortions  of  the  Vertebral  Arte¬ 
ries,  where  we  find  their  Trunks  conliderably  di¬ 
lated. 

1 6.  The  Vertebral  Arteries,  as  they  afeend  on 
the  Medulla  Oblongata  towards  the  Annular  Pro¬ 
tuberance  or  Pons  Var&li. 

17.  17.  The  Communicant  Branches  of  the 
Vertebral  and  Carotid  Arteries. 

18.  18,  The  Arteries  of  the  Brain  difplayed* 

\ 


F  I  G%  ?. 

TH  E  Trunks  and  fome  of  the  Ramications 
of  the  Arteries  of  an  adult  Human  Body 
fill’d  with  Wax,  to  (hew  the  Variety  in  Na¬ 
ture,  and  fupply  the  defe&s  of  the  former  Fi- 

^1?  The  Aorta  cut  off  at  the  Bafis  of  the 

^ ' The  three  Semflunary  Valves  as  they  appear 
when  the  Heart  is  in  Diafiole y  and  hinder  the  Blood 
coming  back  from  the  Arteries  into  the  Lefc  Ven* 
tricle  of  the  Heart. 

B.  A  Portion  of  the  Trunk  of  the  Arteria  Pul - 
■mmatis.  b,  b.  its  divifion  before  it  paffes  to  the 
right  and  left  Lobes  of  the  Lungs. 

C.  The  defending  Trunk  of  the  Arteria  Mag. 

m  f).  D.  The  Internal  Mammary  Arteries. 

2.  The  Trunk  of  the  Coronary  ;  cut  off. 

3  The  Ligamentum  Arteriofum.  which  in  the 
pjus  i&tbe  Canalis  Arteriofns,  and  conveys  Blood 
from  the  Pulmonick  Artery  to  the  Great  Ar- 

The  Trunk  of  the  Subclavian  Artery. 

5.  5.  The  Carotids. 

6.  6.  The  Vertebrate. 

7  7  The  Arteries  which  pafs  to  the  lower 


F  I  G.  3- 

IChoofe  to  place  this  Figure  on  the  Copper  Plate 
of  one  of  the  Trunks  of  the  Arteries  of  the 
Tibia  (difle&ed  from  the  Leg  after  Amputation)  ra¬ 
ther  than  the  following  Difiich ,  which  I  find  writ-, 
tenon  the  Original  Table  of  this  Scheme  of  the 
Arteries. 

Pulfificus  Sanguis  de  Cordis  Ventre  f ini  fir  0, 

Funditur  ut  Corpus  uuiriat  hijee  vijs. 

Before  I  explain  the  Letters  of  Reference  of 
this  Third  Figure,  it  will  be  neccflkry  to  let  you 
know  that  Mr.  Stringer  was  in  his  fixty  feventh 
Year  when  this  Artery  was  taken  from  him,  and 
near  twenty  years  before  loft  the  ufe  of  both  his 
Legs ;  and  in  that  time  he  had  been  fo  perfecuted 
with  Convulfions  in  them,  that  neither  Leg  was 
free  a  quarter  of  an  hour  together,  whether  Slee¬ 
ping  or  Waking.  At  length  one  of  hii  little  Toes 
mortified,  which  was  taken  oft  by  Mr  •  Goldvoyer, 
an  Expert  Surgeon  of  Salisbury  5  not  long  alter 
more  Toes  of  the  fame  Foot  followed  the  like 
Fate:  The  Convulfions  following  that  Leg 

ftronger  and  quicker :  That  part  of  the  Foot  next 
the  Toes  became  tumid  and  inflam  d,  the  Tumour 
extending  it  felf  above  the  Maleoli:  A  oinuous 
Ulcer  paffed  by  the  fide  of  one  pf  the 
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3<mei  j  the  extremity  of  which  Bone  (whence  the 
Toe  was  taken  off)  lying  bare.  In  this  condition  ! 
•found  the  Left  Foot  and  Leg  of  this  Gentleman, 
when  I  had  the  Honour  to  wait  on  him  by  Com¬ 
mand  of  the  Rfght  Honourable  the  prefent  Earl  of 
Sbaftsbwj,  he  living  in  the  Neighbourhood  of  that 
Noble  peer  in  TV/ltfhire  ;  where  I  met  with 
•Mr.  Goldwyer  above-mention’d ;  and  finding  the 
Leg  very  chilly, ‘the  neceflity  of  parting  with  it, 
was  too  evident  j  which  Mr.  Stringer  fuffefd  with 
extraordinary  Fortitude,  He  not  fo  much  as  ex- 
preffing  the  lead  Outcry  during  the  Operation , 
tho’  the  part  did  not  want  the  moft  exquifite  fenfe 
of  feeling  :  On  the  Abciflfion  (which  was  about 
five  or  fix  Inches  below  the  Knee)  it  was  unexped: 
ed,by  me,l  muft  confefs.to  fee  fo  little  Blood  fpou- 
ting  from  the  Arteries.  The  Stump  being  bound 
up,  and  committed  to  the  Hands  of  two  or  three 
Servants,  a  lefs  number  not  being  fufficient  to  hold 
it,  by  realon  fuchftrong  Convulfive  Motions  pur¬ 
ified  the  part  on  the  Operation.  I  was  very  defi- 
rousto  examine  the  Arteries  of  the  Amputated  Leg, 
having  before  difeovered  the  Caufe  of  a  Mortifica¬ 
tion  of  the  Arm  of  a  Young  Gentlewoman ,  who  dy’d 
not  long  after  an  Amputation  of  the  part,  tho’  the 
Gangreen  did  not  appear  to  reach  near  the  place 
where  the  Abcifion  was  made  :  (i.  e.  below  the  en¬ 
ding  of  the  Mufculus  Deltoides.)  In  which  Cafe ,  I 
found  the  fides  of  the  Trunk  of  the  Artery  of  the 
Arm  fo  thickn’d,  thatthe  Diameter  of  its  Bore  was 
ContraHed  to  lefs  than  a  third  part,  and  would 
fcarce  admit  a  Common  Probe  to  pafs  it,  vid. 
Fig.  G  H.  I.  When  I' had  found  the  ends  of  the 
Arteries  in  the  Leg  above-mentioned,  I  endeavour’d 
to  pafs  my  Probe  into  one  of  them ,  but  meeting 
with  fome  oppoficion,  I  fufpe&ed  I  had  miftaken 
the  V ein  for  the  Artery,,  and  that  the  Valves  oppo- 
fod  the  palling  of  the  Probe  that  way  j  but  on  fur¬ 
ther  DifTedrion  I  clear’d  the  Trunks  of  both  thofe 
Blood  Velfels,  and  found  the  Veins  in  their  Natu¬ 
ral  State  ;  but  the  fides  of  the  Arteries  were  grown 
Bwy  or  Stony  ;  having  clear’d  two  of  their 
Trunks,  I  left  one  of  them  at  Salisbury ,  the  o- 
ther  J  brought  to  Town,  and  is  here  Fi¬ 
gur’d. 

A.  The  upper  part  of  the  Artery  cut  off  in 
the  Amputation  of  the  Leg ;  from  A  to 

B.  The  Trunk  of  the  Artery  diftended  and 
dry’d  to  fhew  its  Canal. 

C.  That  part  of  the  Trunk  of  the  Artery  which 
was  fo  contraded  by  the  Putrefaction  or  OflHca- 

tion,  that  a  Probe  would  not  Pafs  its  Canal ;  from 
C  ro 

D.  TheTrunk  of  the  Artery  opened  and  expan¬ 
ded. 

■EE  The  Putrefadions  or  Oflifications  in  the 
fides  of  tlie  Artery. 

F  F  Their  fpecks  in  the  lower  part  of  the  Arte¬ 
ry,  not  fo  large  as  in  the  upper  part,  and  placed  at 
greater  diftances. 

a  a  (3c.  The  Branches  arifing  from  the  Trunk  of 
the  Artery. 


tmCH  ;  .but  ldon  f  Te?ber  the  llke  <>«  been  u- 
ken  notice  of  in  the  Limbs ;  or  that  fuch  Imne- 

dunents  in  their  Canals  have  been  found  The 
Caufe  of  Mortifications  of  particular  Parts  as  in 
the  Inftance  above-mention 'd ;  tho-  I  dou’bc  i‘n 
but  the  like  has  often  happen’d  in  Aged  People’ 
efpecially  where  we  find  the  Progrefs  of  the  Gan 
green  not  very  fwifr,  and  its  beginning  from  nr. 
external  C  tu/f 5  the  Confequences  of  which  are 
commonly  found  fatal  When  the  Arteries  of  one 
Leg,  (or  of  any  other  Limb)  arefo  affedled,  we 
may  well  fufped  the  like  in  thofe  of  other  parts, 
which  probably  happened  in  the  Inftance  I  now 
mention  d;  for  tho  no  Gangreen  came  on  the 
ftump,  yet  the  other  Foot  and  Toesbeean  m 
Momfie  about  6  Weeks  after  the  Amputation,  as 
did  the  Parts  about  the  Hips,  which  were  Com- 
preft  in  Laying  or  Sitting,  before  he  expir’d. 


FIG.  4: 

■*DEprefents  the  Extremities  of  the  Blood- Vef- 
fels,  as  they  appear  while  the  Blood  is  paf- 
fing  them  m  the  Omentum  of  a  live  Dog,  view’d 
with  a  Microfcope.  *  W  a 

,  ^  A  .^e  branches  of  Arteries,  and  B  B 
the  Veins  which  Affociate.  C  C  that  lelTer 
Branches  where  they  oafs  from  each  other,  and 
are  United  at  their  Extremities. 
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. k iitf-  *  Are<e\  t^lat  are  here  viewed  with 
tne  Microfcope,  as  they  appear  to  the  naked  Eye. 


G,  A  Proportion  of  the  Trunk  of  the  Artery 
of  the  Arm  above-mention’d. 

H  The  fides  of  the  Artery  very  much  thickned, 
whereby  the  Diameter  of  its  Canalts  was  fo  much 
Diminifiied  that  the  Probe 
-  I,  would  not  pafs  it. 

The  Ofjificaticns  in  the  Coats  of  Arteries  have 
been  frequently  obferv’d,  efpecially  jn  tjieir  large 
Trunks  within  the  Cavities  of  the  T/w™*  and  Ah'. 

t  •  f  ■  *% 
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H  E  Trunks  of  the  Vent  Cava,  with  their 
Branches  Deeded  from  an  Adult  Humane 

done  fr(xn  the  Original  Scheme  in  the 

Bepofitory  of  the  Royal  Society. 

A  A  The  Orifice  of  the  Vena  Cava,  as  it  ap- 
pearc  when  cut  from  the  Right  Auricle  of  the 

Hcart^  ^r^C€  Coronary  Vein  of  the 

B.  A.  The  Superior ,  or  Defending  Trunk  of  the 
Vena  Cava. 

C,  A,  The  Inferior  or  AJc ending  Trunk  j  fo 
diftinguiihed  .frotn  the  Motion  of  the  Blood  in 

thefe  Trunks,  which  is  contrary  to  their  Pofi- 
tion. 

D  D,  The  Subclavian  Veins, 
f.  That  partof  the  Left  Subclavian  Vein,  where 
th eTboracicl^Dutt  enters  it,  and  difeharges  it  felf 
of  its  Chyle  and  Lympha. 


b,  The 
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FIG.  7. 

i 

Jme  of  the  large  Trunks  of  the  Veins  and 
their  Sinus's  within  the  Skull,  with  the  Be¬ 
ginnings  of  the  Internal  Jugular  Veins,  filled  with 
Wax,  and  dryed  together  with  the  Falx,  &c. 

A  The  Extremity  of  the  Falx  cut  from  the  Cri- 
Jia  Galli.  . 

a  Its  lower  Limbus  that  touched  the  Corpus 


b,  The  Vena  Azygos  with  its  Branches  going  to 
die  Ribs,  e,  e. 

c,  The  Superior  Intercoftal  Veins. 

d,  d.  The  Internal  Mammary  Veins, 

E,  E,  The  Right  and  Left  Iliack  Branches. 

F,  F,  The  Internal  Jugular  Veins. 

G,  G,  The  External  Jugulars. 

H,  H,  The  Veins  which  bring  Blood  from  the 
lower  Jaw  and  its  Mufcles. 

I,  I,  The  Trunks  of  the  Internal  Jugulars  cut 
off  at  the  Bafis  of  the  Skull. 

f,  The  Veins  of  the  Thymus  and  Mediafii- 
num. 

g,  g,  The  Veins  of  the  Thyroid  Glands, 

h,  The  Vena  Sacra . 

i,  The  Internal  Iliack  Branch. 

k,  The  External-— — * - 

K,  K,  The  Occiputal  Veins. 

L,  The  Right  Axillary  Vein. 

M,  The  Cephalick. 

N,  The  Bafilick. 

O,  The  Median  Vein. 

P,  The  Trunk  of  the  Veins  of  the  Liver. 

Qj  The  Phrenick  Vein  of  the  left  Side. 

R,  The  Right  Phrenick  Vein. 

r,  A  large  Vein  from  the  left  Glandula  Bgnalis 
and  parts  adjacent. 

S,  The  Left  Emulgent  Vein.’ 

T  The  Right  Emulgent,  in  this  Subje&  very 
much  lower  than  the  Left,  which  is  not  u- 
fual. 

VV  The  two  Spermatick  Veins. 

X  X  Two  Communicant  Branches  between 
the  Afcending  Trunk  of  the  Vena  Cava  and  Vena 
Azygos,  by  which  the  Wind  patfes  into  the  De¬ 
fending  Trunk  of  the  Cava,  when  we  blow  into 
the  Afcending  at  A.  P.  C.  tho’  the  Trunk  at  A.  A. 
and  C.  is  firmly  tyed  on  the  Blow-pipe. 

*  An  uncommon  Branch  between  the  lower 
Trunk  of  the  Vena  Cava  and  the  Left  Emulgent 
Vein. 

y  A  Vein  which  brings  Blood  from  the  Muf¬ 
cles  of  the  Abdomen  into  the  external  Iliack 
Branch. 

z  The  Epigaftrick  Vein  of  the  Right  Side. 

1  The  Vena  Saphena. 

The  reft  of  the  Branches  heredifplayed  common¬ 
ly  differ  fo  much  in  various  Subjedb,  that  the 
particular  Defcriptions  of  them  (which  none  but 
the  Operator  who  Differed  them  could  pretend 
to  be  Mafter  of)  would  be  perhaps  as  ufplefs,  as 
tedious  to  repeat :  Wherefore  I  pafs  to  thofe 
considerable  venous  Trunks  which  are  wanting 
jn  this  Scheme. 


the  Brain  from  the  left ;  where  the  Fifth  Sinus 
palfes,  which  are  here  dryed  and  difappears. 

B.  B.  The  fecond  Proce/s  of  the  Dura  Mater , 
which  fupported  the  hindermoft  parts  of  the 
Lobes  of  the  Brain,  and  defended  the  Cere¬ 
bellum  from  being  preft  by  thofe  parts  of  -the  Cere¬ 
brum. 

C  A  portion  of  the  Dura  Mater  remaining  to 
the  Longitudinal  Sinus. 

D.  D.  Several  Trunks  of  the  Veins  of  the 
Brain  cut  off  before  they  enter  the  Longitudinal 
Sinus. 

E  E  The  Longitudinal  Sinus's. 

F  F  The  two  lateral  Sinus's. 

G  The  fourth  Sinus. 

g  The  Veins  from  the  Plexus  Choroide  s'. 

H  H  The  Bulbi  or  Divcrticuli  at  the  beginnings 
of  the  Internal  Jugular  Veins. 

1 1  The  Internal  Jugular  Veins. 

K  K  The  Trunks  of  Veins,  which  bring  Blood 
from  the  lower  Jaw  and  parts  adjacent. 
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HE  Trunks  of  the  Vena  P  or  tee  diflbfted 
4-  and  difplayed ;  done  from  the  Original 
Scheme  in  the  Bepofitory  of  the  Boyd  Society. 

A  A  The  Branches  of  the  Vena  Port *  freed 
from  the  Liver. 

a  The  Umbilical  Vein. 

B  The  Splenick  Branch. 

C  C  The  Mefenterick  Brandies  which  are  con¬ 
tinued  from  the  Inteftines. 

b.  The  Trunk  of  the  Vena  Pancreatica , 
which  receives  Branches  alfo  from  the  Duode¬ 
num. 

c.  C.  The  Vena  Gajlrica  dextra  Coronaries  Su¬ 
perior. 

D  The  Superior  Coronary  Vein  of  the  Sto¬ 
mach  of  the  Left  Side. 

E  The  Inferior  Coronary  JBftanch  of  the  Sto¬ 
mach  of  the  Right  Side,  and 

F  The  fame  Coronary  Vein  of  the  LeftSide 
removed  from  their  proper  Scituations;  from 
thefe  two  laft  are  continued  the  Vena  Epiplocia 
Superior  dextra  i,  and  the  Siniftra  2,  with  the  Me¬ 
dia  3. 

G  The  Vein  call’d  Vas  Breve. 

d  The  Vena  Duodeni, 

H  The  Vena  Hemorrhoidal  is  arifing  from  the 
Bjftum  and  Anus ,  in  this  Subject  emptying  it  felf 
into  the  left  Mefenterick  Branch  ;  but  in  other 
Bodies  (and  particularly  in  a  Preparation  of  thefe 
Veins,  which  I  have  now  by  me)  I  find  this  Trunk 
of  the  Hamorroide  Veins  ending  in  the  Ramus  Sple.- 
nicus. 

The  length  of  the  Tiunk  of  this  Ha?morroide 
Vein,  and  its  Progrefs  under  the  Inteftines,  ren¬ 
ders  it  liable  to  be  comprels’d,  and  its  Refluent 
Blood  retarded  $  whence  its  Branches  in  the  Intc- 
Jiinum  Reidum  and  Anus,  become  diftended  with 
Blood,  and  caufe  the  H&morrcidcs  Cacx  and  A- 
pertee ;  which  are  frequently  attended  with  Apoft- 
humations  in  the  Anus  and  parts  adjacent ;  which 
Diforders  are  the  more  incident,  not  only  becaufe 


Callo/um ,  as  it  divides  the  Right  Haemifphere  of  thefe  Haemorroide  Veins  (like  the  reft  of  the  Bran¬ 
ches 
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ches  of  the  Vena  ?ort&)  are  without  Valves,  and  the  them,  without  being  expofed  to  the  like  Incum- 


BJoqd  has  an  Afcending  Progrefs  in  them ,  as 
alfo  that  the  long  Trunk  (HJ  is  not  only  expofed 
to  the  Comprefiions  made  by  the  lntefiines  in  both 
Sexes :  But  particularly  the  Vterus  in  Women  in 
time  of  Gefiation ,  efpecially  near  the  Birth,  fo 
Compreffes  this  Trunk ,  that  it’s  no  wonder  we 
find  Women  more  affli&ed  with  the  Hamorroides 
at  that  time,  than  at  any  other.  Nor  are  the 


brance  in  Women  with  Child,  whence  the  Veins 
of  the  Legs  and  Thighs  become  Varicofe,  and  thofe 
Limbs  are  fo  frequently  fwoln  ;  which,  in  « lat« 
Inftance  I  was  acquainted  with,  when  the  Intu- 
mefcence  proved  fo  great,  that  at  length  the  Ab¬ 
dominal  Teguments  were  vaftly  extended  5  but 
the  Gentlewoman  recovered  (beyond  the  expedi¬ 
tion  of  fome)  on  the  happy  Delivery  of  two  large 

Children 
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The  Stern  abafi 

F 

B 

The  Poop 

G 

C 

Pile  quarter  Deck 

H 

D 

The  Foreca/Ue 

I 

Ie 

The  upper  Peck 

K 

The  middle  Deck 
The  Tim  Deck. 
The  Orlov 
The  dColl 
The  Plead 


Ml  p  articular s  on 
l.Z.J.  6ec  .againft  wf 
the  Principal  part  or  parte 


l  \The  Taffarel . . 

The  upper '  lights  and  Balcony .. 
The  lower  Italics  andBalconv 


a 


4.  The  Wardroom  Italics 


a 

6 


8 

9 

10 

u 

H 

1 3 
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The  Counter _ /  ^ 

The  Tran  fames. _ 

The  fashion  petces _ 

The  Puidder. . . . 

The  Pillar. _ AC 

Timbers  of  the  Stern  head _ AIC 

The  Stem  pojh _ A 

Ponies _ AX 

B  rackets _ , - A  K 

Fife  Ratios  otl  the  side _ BCD 

The  Trumpeters  Cab  but - 7 

Cab  but  for  Lieutenants  *.W.  Sc  -Mates  J 
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10 

zo 

Z1 

zz 

14 

15 
z6 

27 

28 

19 
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31 
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Bantu (levs - q  .  .  r  j  _ 

7  -  *  tt  //  ten  the  Shivs  fide-  35  CD 

Stances  or  Tails.)  1  " 

Beatties  of  the  Decks _ 

Bukheads  of. - - -  7 _ -BCD 

Cano huii f  and  Shuts  unto S 

Cutis  and  Ports. _ _ CDEFC 

entrance  into  the  Callery _ _ 

The  State  room _ E 

Bulkhead  of  the  State  room  7 

Bulkhead  of  the  Coach _ } 

Cabbitis  for  BoatfCYCarpcn' and  dLatcsTLD 

Bulkhead  of  the  fore  Peak - ED 

Crateings. _ _ DEPK 

Part  of  the  Catt _ D 

Cookrootn  Chimney _  _ DEE 

#  ,  4, 

vtlain^  Capstan - G 


-y 

\J 


EF|j 
E 

EC 


'l  7 

Tj 


Jeer  Capstan 


h 


Bitts  SsCrofs  petces  to  the  Staffs - >-EF 

Standing  Cabbitis  for  *  Uidjhipmen  ) 

T Iv mo  and  winding  Stairs - DEFC 

If  adders _ 1 _ EFCH 

Common.  Table - - -F 

Cook  room  and  Tnrnaces - F 

Standerts  to  the  Side  and  Sic  ad - C 

Cabbins  for  Citnnes  and  dilates - CF 

Bitt  pitins - 3 

Crops  voices  for  the  Cables\ - (jH 

Standerts _ _ _ ) 

vILanaer - C 

Patch  wavs-. - - -4 - 

_r  Partitions  for  Steward  Oe  ftore  rooms J  CH 
4 8  Bread roottu  IbaflBoudcr  room  afore - HI 


Brea  ft  dCooks - _ 3  _ 

Upper  futtoek  Bidders ) 

Lower  futtock _ _ I 

Tloor  Bidets - 1 

Cr ofs  _3  pdiaZ't _ ^ - _j 

ILpmghtS 

Well  Pump  and  Shot  Lockers - H 

Steps  for  the  .  ftafl _ 

The  lCeelfon _ _ _ 

The  appearances  of  Cr  floor  Timbers  cut\ _  .1 
Lower  ends  of  t/icTuttocks 
The  Bifeing  or  Dead  Wood 
The  Stem _ ) 

Tj nee  of  the  Jfead  )  ~  ^ 

The  lCeel _ _ I 
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65 

66 

67 

68 

69 

7° 

7* 

7i 

73 
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The  Trail  board  \ 

Cheelzs _ 

Tigut'c 
Bitts 
Bowfprit 
Tots  Jtdjl 
» Ham  vita  ft 
tlhz.cn  tlLafl 
BifdcL 

cntntiq  Bort 
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Thu  tUuliy  other  TLite  of  v  Section  of  a.  Ship  must  hath  he  p^ 
at  v  end;  ju.f  ho/hre  v  Jndexaj  withe  half  that  of JucrtptUn 


S  H  I 


S  H  I 


The  Description  of  the  feveral  Tarts  and  Rigging  of  a 

Firft  Rate  S  H  I  P?  lying  at  Anchor. 


Her  ptuli. 

A  The  Cut-water. 

B  The  Sttm. 

C  The  Hawfe  Holes. 

D  The  Cat- Head. 

E  fVafte  Cloaths. 

F  The  Fore  Chain  wale. 

G  The  Main  Chain-wale 
H  The  Mi\^en  Chain-wale. 

I  The  Chefs  Tree. 

K  The  Entring  Port .  x 
L  The  Head ; 

M  The  Gallery. 

N  The  Tafferel. 

O  O  O  The  Three  Poop  Lanterns ♦ 
P  The  Enfign  Staff. 

Q.  Its  Trucks 

R  The  Enfign  or  Antient . 

The  Mizzen  Maft  and  Rig- 
g  ing- 

i  The  Mft^en  Maft. 
i  The  Mitfen  Yard  and  Sail. 

3  The  Mi^en  Sheet. 

4  The  Mistfen  Shrowds  and  La - 

nLtrd*.  — - 

5  The  Miften  Bow -lines. 

6  The  Mftyen  Broyles. 

7  The  Geer. 

8  The  Mi^en  Peek  Halliards. 

9  The  Crof  JaclffYard. 
i  o  The  Lifts. 

I I  The  Braces. 

1 2  The  Mi\sffn  Putted \  Shrowds. 

1 3  The  Miften  Top. 

14  The  Miften  Top  Armour. 

1 5  The  Cap, 

16  Crow- feet. 

17  The  Mi^yen  Stay  and  Sail. 

1 8  The  Halliards. 

Mizzen  Top-Maft  and  Rigging. 

1 9  Mi\\en  Top-Maft. 
io  its  Sails  furl d. 

2 1  Its  Braces, 

22  Its  Lifts. 

23  Its  Shrouds. 

24  Its  Halliards ; 

25  Its  Back- St  ay; 

26  Its  Bow-lines. 

27  Its  Sheet. 

28  The  Clew-lines. 

29  The  Stay. 

30  The  Cr of  -Trees. 

3 1  The  Cap. 

32  The  Stump. 

3  3  Its  Stay ; 

34  Its  Truck • 

3  5  The  Spindle '. 

3  "5  The  Vane. 

37  The  Slings  of  the  Crof  Jack- 
Yard. 


M  The  Main  Maft  and  its 
Rigging. 

38  The  Main  Maft. 

3  9  Banners  and  Taclfes. 

40  Tackle. 

41  The  Main  Shrouds  and  La ■ 

niards. 

42  The  Main  Stay  and  Sail. 

43  The  Stay-Sail  Halliards. 

44  The  Main  Yard  and  Sail. 

45  The  Geers. 

4  6  The  Main  Sheets. 

47  The  Main  Tacky. 

48  48  The  Bunt-lines. 

49  99  The  Main  Bow-lines. 

50  The  Main  Braces. 

51  51  The  Leech- lines. 

52  The  Main  PuttockShroudt. 

5  3  The  Crow-foot. 

54  54  The  Main  Lifts. 

5  5  The  Main  Top, 

5  6  The  Top  Armour. 

57  The  Top  Bppe. 

5  8  The  Main  Cap. 

59  The  Main  Yard  Tackles . 


Main  Top-Maft  and  Rigging. 

60  The  Main  Top-maft. 

61  61  Tackles. 

62  The  Main  Top-maft  Shrouds, 

6  3  The  Back  Stays. 

64  The  Main  Top-fail  Halliards. 

65  The  Main  Top -fail  Stay  and 

Sail. 

66  The  Main  Top  St  ay -fail  Hal¬ 

liards. 

67  The  Main  Top  fail  Yard  and 
Sail ; 

68  The  Main  Top- fail  Braces. 

69  The  Main  Top- fail  Bow -lines. 
79  The  Main  Top  fail  Sheets. 

1 1  7 1  The  Main  Top  fail  Clew • 
lines. 

72  72  The  Main  Top  fail  Lifts. 

73  The  ftunner. 

74  The  Bunt-lines. 

7  5  The  Crof  Tree. 

7  6  The  Cap. 

77  The  Stump. 

78  The  Stay. 

79  The  Truck 

80  The  Pendant. 

F  The  Fore-Maft  and  Rigging^ 

8 1  The  Fore-Maft. 

82  82  Its  gunner  and  Tackles. 

83  The  Tackle. 

84  The  Fore  Shrouds  and  Laniards 

8  5  The  Fore  Stay. 

86  The  Fore-Maft  Yard  and  Sail. 

87  87’  "the  Fore-Sheets. 

88  88  The  Fore-Tacks. 

89  89  The  Fore-Braces. 

90  90  The  Fore-Bow-lines. 


91  91  The  Bunt-lines. 

92  92  The  Leech- lines. 

93  TheFore-YardTackle 

94  The  Fore-Geers. 

95  ThePuttockShrouds . 

96  The  Crowfoot. 

97  The  Fore-Top. 

98  Its  Top  Armour. 

99  The  Top  Bppe. 
loo  100  The  Lifts. 

I  o  1  The  Cap. 

i  02  The  Fore-Top-maft „ 

103  The  Tackles. 

1 04  The  Fore-Top-maft  Shrouds* 

105  The  Back-Stays. 

1 06  The  Fore-Top-fail  Halliards . 

1 07  Stay  and  Sail. 

108  The  Halliards . 

109  The  Fore-Top  maft  Yard  and 
Sail. 

I I  o  The  Funner. 

I I I  1 1 1  The  Fore-Top-fail  Lifts'. 

1 1 2  1 1 2  The  For e-Tcp  fail  Bracei. 

1 1 3  The  Fore  Top  fail  Bow  lines. 

114  r  14  The  Fore-Top-fail  Sheets * 
1 1  5  The  Fore-Top  fail  Clew-lines , 

1 16  The  Fore-Top  fait  Bunt -lines, 

1 1 7  The  Crofs  Trees . 

1 1 8  The  Cap. 

1 1 9  The  Stump. 

1 2d  The  Stay. 

121  The  Truck 

1 22  The  Spindle. 

123  The  Vane; 

B  Bdw-fprit  and  Rigging. 

i  24  Bowfprit . 

125  The  Horfe . 

126  The  Sprit-Yard  and  Sail; 

1 27  The  Sprit  fail  Lifts „ 

i^B  128  The  Sprit  fail  Sheet i, 

1  a9  1 Z9  I*?  Clew-lines . 

'i  30  130  The  Sprit  fail  Braces ; 

1 3 1  The  Bob-Stay. 

13*  The  Top. 

1 33  The  Top- Armour. 

1 34  The  Sprit-fail  Top-maft: . 

1 3  5  The  Sprit  fail  Shrouds. 

136  The  Sprit  fail  Halliards . 

137  The  Crane-line. 

1 33  The  Sprit  Top  fail  Yard  and 
Sail, 

139  The  Sprit  fail  Top  fail  Brace! 

140  146  Its  Lifts. 

1 4 1  1 4 1  Its  Sheets. 

142  The  Croft-Trees. 

1 43  The  Cap. 

1 44  The  Jack-Staff 

145  The  Truc\. 

146  The  Jack 

1 47  The  Buoy  of  the  Beft  Bowef 
Anchor. 

148  The  Cable  of  the  Befl  Bower 
Anchor. 

149  The  ftnall  Bower  Buoy; 
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SEX  SEX 

The  Defcription  of  a  New  Sextant,  lately  made 
for  the  Ohfervatory  in  Trmity -College,  Cambridge, 

y 

By  Mr.  JOHN  ROW  LET. 

I  '  ' 

a  a  a  Iron  Barrs,  fet  edge  and  flat-ways,  compofmg  and  framing  the  Body 
of  the  Sextant ,  whofe  Radius  is  Five  Foot. 

b  b  Are  Two  Tellefcopes,  the  One  fix’d  on  the  Right  Edge  of  the  Sextant, 
from  which  the  Divifions  on  the  Limb  are  numbred,  and  the  other 
moveable  with  the  Index. 

c  c  Two  large  Brafs  Semi-circles  on  the  Back-fide  of  the  Sextant ,  which  by 
Nuts  and  Screws  can  bring  the  Inftrument  into  any  Pofition  in  any 
Plane,  Horizontal,  Vertical,  or  Reclining . 

dd  The  Place  of  the  Crofs-Hairs  within  the  Tellefcope,  which  are  made  to 
be  moved  (from  the  Out-fide)  for  the  better  adjufting  them  to  the 
Inftrument, 

^  Revolution* W oi wludi  pi uves  tlic  index  gradually  (  by  the  help 

of  a  Screw,)  and  fenfibly  lbews  its  Poogrefs,  to  the  thousandth  Part  of 
,  an  Inch,  y  , 

f  The  Centre  of  the  Inftrument,  from  which  a  Plumb-Line  falling  on  the 
Line  (J)  at  the  lower  End  of  the  Right  Edge  of  the  Sextant ,  takes 
Diftances  from  the  Zenith, 

g  Is  another  Centre,  from  which  a  Plumb  Line  falling  on  the  Line  (h) 
takes  Altitudes  from  the  Horizon. 

>  Is  the  Brafs  Limb  of  the  Inftrument,  being  Diagonally  divided  into  every 
5  Minutes,  and  by  proportional  Parts  on  the  Index,  fhews  every  10 
Seconds, 

l  Is  a  Lignum-Vit&  Axis,  upon  which  the  Sextant  turns  5  and  is  made  fo,  as 
to  be  plac’d  either  parallel  to  the  Axis  of  the  Equator,  or  of  the  Horizon. 

mm  Is  a  Contrivance  by  the  Motion  of. Wheels,  Nuts  and  Screws,  fo  as  to 
make  the  whole  Sextant  move  anfwerably  to  the  apparent  Diurnal 
Motion  of  the  Heavens. 

nnn  Three  ftrong  Iron  Feet,  fix’d  to  an  Iron  Collar,  to  hold  the  aforefaid 
Axis  (7.) 

ooo  Are  Three  Pieces  of  Timber,  to  which  the  Iron  Feet  are  ferew’d,  and 
which  ferve  to  compleat  the  Pedeftal  of  the  Inftrument. 

p  An  Arch  of  Iron,  which  fhifts  the  Axis  ( l )  to  its  Parallelifm  with  either 
the  Axis  of  the  Equator  or  Horizon. 

The  Limb  of  this  Noble  Infirument  is  very  accurately  divided ,  Diagonally ,  and  by 

the  way  of  unequal  Divifions ,  ufedby  Hevelius  \  fo  that  the  Angle  may  be  taken  either 

of  thofe  ways,  as  well  as  be  found  by  the  Revolution  At  ork . 


I 


-♦*  »•  . 


'  r ; 

v  ..  ,  - 


x  A 


x.  x  'S'?::, 


X 


£r  •  r  -  X  ff  f>  i  ’  ■  *  'A  '  5 

<  •  i->  L  t  .  -•  -■  w 


\  i  >  r  *  * 

•j  ■  .>■ !  i  j.  -t 


•  v5  •  a! 

*4 


V 


rt 


t  .  1% 


*  *  *  >  A  • 

ry  >  i  '  ■  i  *4*  w  ‘ 


X  '  •  , 

■<  ' 


•  i  r,\  7  f  cX 

^  ^  i  •:  ,  v.  .  •  * 


res  i \: c  ;:,  'T  ■.  v 


.» .- 


f{ 
.» v  M 


/ 


'  ( vboS  T  ;.:X  ■ ;,X  I  r ■ 

\  w 


■ 

*  ~  .1 


r. 


T* 


I  XT 


•  J  { 


yw?  >yj  c  •  .Hh: 


til  f  V-'  *  S .  !\|i 


<  Vrf*  «  /  •  *  **  -  J  .  - 


n  7.  -X  V'  cX  ' :  •  ‘  V  '  J  ■  X  '  n i f'  '  ■  '  r».  t  •  •  . 

■  .  .  3ii£  ’  ■  .  n  di  nofHvi 

»  .a  t  . 


•-X-  ;  •_•{  ?  r  7  l\7  ,. 


yd  rbX;,  -va.  •  X  i 

v«nB  X  yXXct  vro. 


lo  3bA-&te2  ..*'!'  dbX*  ogifj  bwT  %  *m 

:;ii  ircojo?  <  X  ;  -ru:  .  >  ,c  •  sis?  hr  i  ,  . 

* 

t.  •  *,  r  . '  ...  *  ■* '  •  \  ^  ^  "^S  .  r 

•  ....  .  ..  .  .  •  ■  ✓  ^  .  *  4  »  -i  .  .  iv>  i 


’  ,  ;;  _  fr  t  ’ 

' J  /  J  J  (f  V/.  ■  w  »  S 


:  B  '  ’  •  f!  :  '.:  ..  ..  . 

7  :j  ci  'xrh  i-  s.b  '.  <  ii  iuO  i .  •:  :  .'• )  L 

otr:i\,  ’  •.  .  7* 


<u7t  ‘  \y  1 

.  .  nito^d!  -doj  fibigoo^  :  cfl  {Idf  .1  d’^L  .  lo 


r  .  r»  o 

i  •  +  i.  t\» 


l  ,  '  v  '  7".'  '  t 

r«li  n;  xiHi dr  ^nij*  :  X  i  r  d  -.V  ,  i  •  rr<-  ]  ari  io  uiT  \ 

■*.  • :  /  /--T  ■•■.-.  gi '  . ..  ; 

’  '  -  X  f!i  mcil  eaonXXT 


\  v  - 


'*  "  ,  .  ?  .'  zrul  irrnli  s:  X:-X;  riV'->  ^ moD  't. Xj:;r;s  t\  7 

r'  \vn  J  erlj  n  d  eobwh!/  <cX>i 


*  .  #  /  v  ' 

CJ  <•  t 


•  T 


w^7l  s  i 

1 


;  :"  ;  '  '  -  .;  ,  ■  .0  ;J  \ 

*W  '■- '.'.  •'  -r>i;:-  ■  :tr  '(,i  :  > 


c  X  *  *  TT "  ^ 


A  ?  *  J 

i? . »  *  -  •  J  L  b 

io.*? 


■  ’  7-;.v* .?  •.  *  r  rvy  nor  u  xz\rk  X  .c  el  \ 

*  1  *  '  .  ♦S' 


r:‘  ;:  •  ■ 

i£wi.\  :  inili.r  rr. 


''dxo  /••  ;  X  v  7;  ,  7:;J  7:  :.-...  .jJhO  oc  03 

v  I  ■*•  •  ,  '  .  “  ■*  L 

,  T.. 


Xd  .'X7  X  f  ?•  :  770', ‘-r  rnoX  n  ;I  x  x 

^  ■  -•■  «.  J »  Cli !  5.  ,i  : .  »• ' '  1!  //  J  '1 


.  .7  ;<  •  : .  lo ; ;cr '  A 


d.'X  .7  '??  7'  ^  :.:aoO  .f  vf  LXo!  ;  j  .  noil  ^frXX.'  t!T 


2  A  .A 


l  ai»  JX  v  r  isl  7" 


V»  > ;  \ »  •,  w  <■ 


0*1  ^ 

7  .  no- 

T 

.1  *■  «  •«. 

1  r 
•  / 

.  w 

t 

•  —  - 

A  .  •  1 

aojsrl 5 

-  •;  7  '>-,i  rj 

.  i  i.  w  lA 

.  •  :rr 

iilO*  c 

T>1  To 

t  -  - 

r  < 

-  % 

il  4i 

i  iJ.QJ 

Cl  07 

.  „  '  ,7 . 

IyV. 

'  *r  <r 

■  1 

-  ^  ^  s, 

,  ■  » 

Of 

-  ,  r,  » 

•  f 

IT  ^ 

V  >1 

if. 

^  ^  1  *4  i 

* 

I?  ? 

jiirfl-  r 

l  x  f  7/ 

cr.;ni 

1 ']  -i  f  i  On  C 

*  f 

*  j  » 

rri# 
v«  X  v 

7  1  I 

lo 

V 

f  f 

;  £->4-1 

ci.  1  lo  : 

{  •  %/•  1  '  i 

,.  X'  / 

VXsrX 

*n\ 

V.  >. t*  ■'! 

i  ‘  •*  t  ^ 

;  1  i  ^ 

*  »•♦  M|V  * 

fy  » 

Uo\\  t  X 

*  *  ^  t  r-i 

Ky  A  ' 

< 

;v  \  ,.  *7o. 

nikvh 

7ii 

7V3 

K  \  Xv 

•  fu 

.vVyc’  t 

'W.  vMf^- 

1 

v*.'v;. 

i'r+ 

,  l,\ 

)\  \\ 

77'o\ 

V 

\  V 

W  14  *»  v  > 

X 

S^.  «  . 


0  0 


I 


A  N 


Alphabetical  INDEX 

Co  J&oth  dolumts. 


a 


Navigation  and  Sea-Terms . 

A.  '  i  ;  3> 

A  Baft. 

Abafe. 

Affretamentum. 

After-Sails. 

Aloofe. 

Amain. 

Anchor. 

Anchoring. 

Ancient. 

Animated  Needle. 

Armed. 

Armings.^ 

Avail. 

Azimuth  Magnetical. 

B. 

Back-Stayes. 

Baile  or  Bale. 

Ballaft. 

Barco  Long’d. 

Bark. 

Barr  of  the  Port. 

Bay. 

Beacons. 

Beak-head. 

Beams  of  a  Ship. 

Bear. 

Bearing. 

Belander. 

Belay. 

Bend. 

Bends. 

Beneip’d. 

Bertying  of  a  Ship. 

Bildge. 

Bite. 

Birth. 

Bittocle. 

Bitter. 

Bitts. 

Blocks.' 

Bluff-headed. 

Board. 

Boat-Rope. 

Boatfwain. 

Bolt-Rope. 

Bolts. 

Bomb  Ketch. 

Bon  Grace. 


Bonnets.  1 
Boom. 

Bow. 

Bower. 

Bowlines. 

Bowlings 
Bowling  Bridles. 

Bowling  Knot. 

Bowfe. 

Bowfprit. 

Bowfprit  Ladders 
Bby. 

Braces. 

Brackets. 

Brails. 

Brakes. 

Breaming. 

Breaftfaft. 

Breaft  Hooks. 

Breaft  Ropes. 

Breechings. 

Breeze. 

Brigantine. 

Brooming. 

Bulk  of  a  Ship. 
Bulk-heads. 

Bunt  of  a  Sail. 

Bunt  Lines. 

Buoy. 

Burton. 

Butt. 

Buttock  of  a  Ship. 
Bylander. 

C. 

Cable  of  a  Ship. 

Caburns. 

Calking  or  Cauking. 
Cambring. 

Cap. 

Capfqnares. 

Capftand. 

Cardinal  Points. 

Careen. 

Carling-Knees. 

Carlings. 

Carnell.  , 

Caskets. 

Call  a  Point  of  Travel. 
Catharpings. 

Catt- Holes. 

Chafe. 

Chain- (hot. 
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Chain-Wales. 

Chains. 

Chaloup. 

Charts. 

Chale. 

Guns. 

Of  a  Gun. 
Cheeks. 
Cheft-Rope. 

Cheft- Trees. 
Chevils. 
Clamp-Nails. 
Clamps. 

Cleat. 

Clew. 

Clew  Garner. 
Clinch. 

Clinch- Bolts. 

Clinching. 

Cloatbed. 

Clofe  Fights. 
Cloyed. 

Coach. 

Coamings. 

Coafting. 

Coats. 

Cocks. 

Coins. 

Collar. 

Comb. 

Compals. 

Cond. 

Conn. 

Cook-Room. 

Cordage. 

Corporal. 

Counters. 

Courfe. 

Courfes. 

Crabb. 

Cradle. 

Craft. 

Crane-Lines. 
Crank. 

Cringles. 
Crols-Staff. 

Jack. 

Piece. 

Trees. 

Tree- Yard. 
Crow-feet. 
Cubbridge  Heads. 
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Cuddy. 

Culvertaile. 

Cun. 

Currents. 

Cut  a  Feather. 

Cut-Water. 
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/)  //,  ,*Qua  3  ra  n  t . 

David  or  Davit. 

Deadmens  Eye. 

Reckoning. 

,  Rifing. 

Water. 

Dead  Ropes.  r^. .  ^  * 

Deck. 

Deck-Nails. 

Declination  of  the  Compafs. 
Deep  Sea-Line. 

Deflection. 

Departure. 

Dipping-Needle. 

Diftance  run. 

Dock. 

Dogger. 

Doubling  a  Cape. 

Drabler. 
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Draggs. 

Draw. 

Drift-Sail. 

Drift-Way. 

Drive. 

Duckup. 

E. 

Earing. 

Eafe. 

Eddy. 

End  for  End. 

Entring-Ladder. 

Eye. 

F. 

Fack. 

Fake. 

Fall. 

Fall  off. 

Falls. 

Farthelling. 
Fafliion  Pieces. 
Fatt. 

Feazing. 

Fend. 

Fenders. 

Fidd. 

File  Rails. 

Fifti  Block. 
Fifties. 

The  Fifti. 

Flags. 

Flair. 

Flat. 

Flie. 

Floor. 

Flotfon. 

Flown  Sheets. 
Flufh. 

Fly- Boat. 
Fore-Caftle. 

Foot. 

Cocks. 

Maft. 

Reach. 
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Foul. 

Water. 
Founder. 

Frefli  Shot.  /\ 
Frigat. 

Frigatoon. 

Furle.  t 
Furling-Line,. 
Furring. 

FuttocksJL  ■  '  ‘  v 

G. 

Gage. 

Gale.  v,  . 
'GaleafTe. 

Galleons. 

Galley. 

Gallery. 

Gang. 

Way; 

Garboard  Plank. 

Strake. 

Garland. 

Garnet. 

Gate  of  the  Sea. 
Gift-Rope. 
Girding-Girt. 
Goaring. 
Goofe-Wing. 
Grapnell. 

Gratings. 

Graving. 

Great  Circle  Sailing. 
Gripe  of  a  Ship. 
Gromer. 

Ground  Tackle. 

Timber. 
Grounding. 

Gudgions. 
Gueft-Rope. 

Gulph. 

Gunnel. 

Gun-Room. 

Gunwale. 

Guy. 

Rope. 

•wir  I  H; 

.Hail. 

I  Halliards. 

Handfpike. 

'Harpings. 

Hatches. 

Hatchway. 

Hawfer. 

Hawfles. 

Head-Lines. 

Sails. 

Sea. 

Heave. 

Heel. 

Helifpherical. 

Helm. 

Hitch. 

Hodometrical  Method 
Longitude. 

Hoife. 

Hold -off. 
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Howker. 

Howfed. 

Howie. 

Hoy. 

Hoyfe. 

Hulks. 

Hull. 

Hullock.' 

T  J* 

Jeer. 

Capftaft. 
Don  Sick. 
Jury  Maft. 
Jack. 

jr 

Keckle. 

Kedging. 

Nedger. 

Keel. 

Keelfbn. 

Kenks. 

Kennets. 

Ketch. 

Kevels. 

Knave  Line. 
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Hoording 
Hooks. 
Horfe, 
Hounds 


Kneck. 

Knees. 

Knee-Timber. 
Knettles. 

Knights. 

Knors. 

L. 

Ladders. 

Land-full; 
layed. 
lock’d, 
ftiutin. 
to. 

j  Langrel  Shot. 
Lanniards. 

I  Lanniers. 

[Larboard. 

.  \  Large. 

i!;’j  Lafli.  ♦  ' 

Laflies. 

Laskers. 

Lasking. 

Latches. 

I  Latitude. 

of  a  Place. 

Launch. 

Lay  the  Land. 

Lead. 

|  Ledges. 

Lee. 

Shore. 

Way. 
the  Helm. 

Larch, 
ward. 

Shore. 

Fang. 

Leetch  of  a  Sail, 
of  finding  Lines. 

Legs  of  the  Marnets. 
Let-fall. 

Lie  under  the  Sea. 
Lifts. 

Lights. 

Limber  Holes. 

Locker. 
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Fog: 
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Log. 

Line. 

Long  Boat. 
Longitude. 

Loof. 

Hooks, 
of  a  Ship. 
Tackle. 

Loom. 

Loom  Gate. 

Loop  Holes. 
Loxodromicks. 

Luff'. 

Luff*: 

M. 

Magnetical  Needle. 
Main  Maft. 

Top  Maft. 
Manger. 

Marline. 

Spike. 
Martnets. 

Mafts  of  a  Ship. 
Matts. 

Meridian  Line. 
Mercators  Chart. 

Sailing. 
Middle  Latitude. 
Mid'Ship  Men. 
Miflen  Maft. 

Mizzon  Maft. 

Monks  Seam. 

Moor. 

Murderers. 

N. 

Navigation. 

Nautical  Chart. 

Compafs. 

Planifphere. 

Needle. 

Neipe  Tides. 
Nettings. 

Nippers. 

Naval  Architecture. 
Near. 

NoCturnal. 

O. 

Oakum. 

Oazy. 

Oblique  Sailing. 
Obfervation. 

Offin  or  Offing. 
Off-ward. 

Orlope. 

Orthodromiques. 

Over-Rake. 

Out-Licker. 

P. 

Pallet. 

Parallel  Sailing. 

Parbuncle. 

Parcelling. 

Parrels. 

Partners. 

Paffarado  Rope. 
Paunch. 

Pawle. 

Paying. 

Peek. 
v  Pillow. 

Pink. 

Pinnace. 


/r.tv 


Pintles. 

Plain  Chart. 

Sailing. 

Platform. 

Plow. 

Point  of  the  Compafs. 
Pointing  the  Cable. 

Poop. 

Port-laft. 

Port  Nails. 

Portoife. 

Ports. 

Port  the  Helm. 

Freddy. 

Preft  Sail. 

Preventer  Rope. 

Prick. 

Proper  Navigation. 
Provifo. 

Provoft-Marfhal. 

Prow. 

Puddings. 

Pumps. 

Pump-Brake. 

Can.' 

Vale. 

Purfer. 

Puttocks. 

Shrowds. 

Q. 

Quadrant  of  Davis. 
Quarter. 

Quartering. 

Quoile. 

Quoin. 

Quarter  Wind. 

R. 

Rake  of  a  Ship. 

of  the  Rudder. 
Ram-head. 

Ranges. 

Rate  of  a  Ship. 

Ratlines. 

Reach. 

ReCtifier, 

Reef. 

Reeve. 

Rends. 

Rhumbs. 

Ribs  of  a  Ship. 

Ride. 

a-crofs. 
a- peek, 
a-thwart. 

between  Wind  and 
Hawfefull. 

Portife. 

Riders. 

Rigging. 

Right  Sailing. 

Right  the  Helm. 

Riling  Timbers. 
Rifings. 

Ropes,  their  Names. 
Rope  Yarn. 
Round-houfe. 

Round  in. 

Rother  Nails. 

Rowle. 

Rowfe. 

Rudder. 
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Tide. 
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Rudder  Irons. 

Rope. 

Rumb. 

Line. 

Scale. 

Rungheads. 

Rungs. , 

Runner. 

S. 

Sail. 

S^ngLfaShiP‘ 

Scarfed. 

Scoper-hele. 

Scupper  Nails. 

Scuttles. 

Sea  Gate. 

Sea  Quadrant; 

Sea  Yoke. 

Seams  of  a  Ship. 

Seel. 

Seizing. 

Send. 

Separation. 

Serve. 

Sett. 

Settle  a  Deck. 

Sew. 

Shackles.- 

Shallop. 

Shank. 

Sheering. 

Sheer  Hooks. 

Shanks.  . 

Sheers. 

Sheathing. 

Sheets. 

Shifters. 

Shivers. 

Shoale. 

Short  Sails. 

Shot  of  a  Cable. 
Shrouds. 

Signals. 

Sinnet. 

Skarfed. 

Skuppers. 

Slatch.i 
Sleepers. 

Sling. 

Slope. 

Smack. 

Smiting  Line. 

Snatch  Block. 

Sound. 

Sounding. 

Spell. 

Spent. 

Spikes. 

Spiking  the  Ordnance. 
Spindle. 

Splice. 

Split. 

Spooning. 

Spring  a  Maft. 

Tides. 

Spun- Yarn. 

Spurkets. 

Squadron. 

Stanchions. 
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Standing  Part  of  the  Sheet;  «  ■ 

Standing 
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Standing  Ropes. 

Part  of  the  Tackle. 
Starboard. 

Stays. 

Steady 

Steer. 

Steerage. 

Steeve. 

Stem. 

Step. 

Stern. 

Stern-faft. 

Port. 

Steward  of  a  Ship. 

Stirrup  of  a  Ship. 

Stoaked. 

Stocks. 

Stopper; 

Straits. 

Streights. 

Strake, 

Strap. 

Stream  Anchor. 

Stretch. 

Strike. 

Studding. 

Surge. 

Swabber: 

Sweep. 

Sweeping. 

Swifters. 

Swifting  of  a  Boat. 

Ship. 

Tack:  T* 

about. 

Tackles. 

TafFerel. 

Take  and  Leave. 

Tally  the  Sheets. 

Tampkin. 

Tampion. 

Tarpaulin. 

Tartane; 

Taught. 

Taunt. 

Thaughts. 

Thoughts. 

Thowles. 

Tide.  '  \ 

’  Ties. 

Tiller. 

Tire. 

Tite. 

Top-Gallant. 

Armours. 

Mads. 

Ropes. 

Topping  the  Lifts, 

Tornade: 

Tow. 

Trail  Board. 

Treenels. 

Trelfel  Trees. 

Trie. 

Try. 

Trim. 

Trip. 

Trife . 

Trough  of  the  Sea. 

Trucks. 


Trunnions. 

Tru  fifes. 

Tuck.  » 

V. 

Vale  of  a  Pump. 
Vane. 

Variation. 

Veer. 

Viol. 

Unmore. 

W. 

Waft. 

Waggoner. 

Wake. 

Wale. 

Knot, 
reared. 

Walt. 

Wapp. 

Warp. 

Waft. 

Boards. 

Cloaths. 

Trees. 

Watch. 

Glafs., 
Water-born. 

Line. 

Shot. 

Way. 

Way  of  a  Ship. 

Wear. 

Weather  Coyle. 

Gage. 

Weight. 

Wending. 

Whelps. 

Whip-Staff. 
Whoodings. 

Wind  Taught. 
WindingTackle  Block. 
Windlafs. 

Wood  and  Wood. 
Worming. 

Woulding. 

Wreck. 

Wrack. 

Wrights  Sailing. 

Yards  of  a  Ship. 

Yare. 

Yatches. 

Yaws. 

Yoke. 


,  -  / 

V 


U  z 


S 


Mathematical  and  Vhilofophical  j 
Infiruments,  and  Traffic  a  l 
Mathematicks. 

A. 

/p  Olipile. 

Air  Pump. 

Alidada. 

Almacanters  Staff. 

Analemna. 

Anemofcope. 

Areometer. 

Armillary  Sphere. 

Aftrolabe. 


Aftronomical  Quadrant. 

Calendar. 
Azimuth  Compafs. 

B. 

Back-Staff 
Ball  and  Socket. 

Beam  Compafs. 

Bow. 

Box  and  Needle. 
Brachiolum. 

Burning-Glafifes. 

„  C. 

Characters  Mathematical. 
Chords.  » 

Chronometers. 
Circumferenter. 

Clepfydra. 

Compafs  Dial. 

Crofs-Staff 

D. 

Decimal  Scales. 

Declinatory. 

Declining  Dials. 

Demi-crofs: 

Diagonal  Scale. 

Dialling  Globe. 

Scales. 

Sphere. 

Dials. 

Diopter. 

Diredt  Dials: 

Double  Horizontal  Dials. 
Draught  Compares. 

E. 

Elliptical  Dial. 

Engyfcope. 

Equated  Bodies  of  the  Lines. 
EquinoCtial  Dial. 

EreCt  DireCt  Dials. 

EreCt  Declining  Dials. 

F. 

Fore-Staff 

G. 

Gnomon. 

Gunter  s  Line. 

Quadrant. 

Scale. 

T  ^  "  H*  . 

Half  Tangent  Lines. 

Helifcope. 

Horizontal  Dial. 

Hour  Lines. 

Hygrometer. 

Hygrofcope. 

Hydroftatical  Ballance, 

Jacob's  Staff. 

Imperial  Table. 

L. 

Label. 

Level. 

Levelling. 

Limb. 

Line  of  Numbers. 

Line  of  Lines. 

Solids. 

Superficies. 

Chords. 

Secants. 

Metals. 

Maps. 


I 
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M. 

Maps. 

Melolabium. 

Micrometer. 

Mine  Dial. 

Microfcopes. 

Millains. 

N. 

Needle. 

Nepers  Bones. 

NoCturnal. 

Numbring  Rods. 

P. 

Paraller  Ruler. 

Parallelogram. 

Perambulator. 

Perpendiculum  Chronometrum. 
Plain  Scale. 

Table. 

Plow. 

Plumb  Line. 

Portable  Barometer. 

ProtraCting  Pin. 

ProtraCtor. 

Primes. 

Prifm. 

Proportional  Scales. 

Q- 

Quadrant. 

Triangular. 

Quadrat. 

Quadrant  of  Davis. 

Quadrature  Lines. 

R. 

Reducing  Scale. 

Reflecting  Telefcope. 
Regulator. 

Ring  Dial. 

Rule  Sliding. 

Rumb  Scale. 

S. 

Satellite  Inftrument. 

Scales.  (  , 

Proportional. 

SeCtor. 

Segments. 

Sinical  Quadrant. 

Sines. 

Sliding  Rule. 

Square. 

Station  Staff. 

Statical  Barofcope. 
Stentrophonick  Tube, 

Surveying  Scale. 

Superficies  Line. 

Surface  Line. 

T.  ;  /. 

Tangent  Lines. 

Telefcope. 

Theodolite. 

Thermometer. 

Thermofcope. 

Three-Iegg’d  Staff. 

Travelling  Barometer. 
Triangular  Compaffes. 

Quadrant. 

U„ 

Univerfal  EquinoCtial  Dial . 

W. 

Way-Wifer. 

Wheel. 


Wheel  Barometer. 
Wind  Gun. 


Arithmetick  and  Algebra. 
A  Bacus. 

Abfolute  Number. 
Abundant  Numbers. 

Addition. 

of  Logarithms, 
of  Vugar  Fractions, 
of  Decimals. 

Aggregate. 

Algebra. 

Algebraick  Curve. 

Algorithm. 

Algorifm. 

Aliquant  Part. 

Aliquot  Part. 

Alligation. 

Medial. 

Alternate. 

Alternation. 

Amiable  Numbers. 

Analyfis  of  Infinites. 
Anatocifm. 

Anti-Logarithm* 

Approximation. 

Arithmetick. 

Arithmetical  Complement. 

Progreflion. 

Article. 

Artificial  Numbers. 

B. 

Bimedial. 

Binomial. 

C. 

Calculus  Differentialis. 
Integralis. 

Canon. 

Canonical  Equations. 

Carat. 

Central  Rule. 

CharaCteriftick  of  a  Logarithm. 
Characters  Algebraical. 
Chiliads. 

Circular  Numbers. 
ClimaCterical  Year. 
Coefficients. 

Combinations. 

Commenfurable  Numbers. 

Surds. 

Common  Divifor. 

Corr.pofition  of  Proportion. 
Compound  Interefr. 

Quantities. 
Concrete  Numbers. 
Confequent. 

ConftruCtion  of  Equations. 
Continual  Proportion. 
Converfion  of  Equations. 

Cofle. 

Coifick  Quantities. 

Crofs  Multiplication. 

Cubick  Equations. 

Cubical  Number. 

Cubocube. 

Cypher. 

•r  r»j  ,uni. 
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D. 

DaCtylonomy. 

Deficient  Numbers. 

Decimal  Fractions. 

Degree  Parodick. 

Denominator. 

Depreffion  ot  an  Equation* 
Difference. 

Digits. 

Difcontinual  Proportion. 
Difcrete  Proportion. 

Quantity. 

Dividend. 

Dividual. 

Divifion. 

in  Decimals. 

Vulgar  Fractions, 
of  Logarithms, 
by  Logarithms, 
of  Proportion. 

Divifor. 

Duplicate  Proportion* 
Duplication. 

E. 

Election. 

Eminential  Equation. 

Equations. 

Equimultiples. 

Even  Numbers. 

Evenly  Even. 

Odd. 

Evolution. 

Exegefis  Numerofa.’ 

Exponent  of  the  Ratio.' 
Exponential. 

Extraction  of  Roots. 

F. 

FaCtors- 
Falfe  Pofition. 

Feflowfhip. 

Figurate  Numbers. 

Figures. 

Fluxions* 

Fractions. 

Decimal. 

Sexagefimal. 

Algebraick. 

•  G. 

Geodetical  Numbers. 

Golden  Number. 

Rule. 

H* 

Harmonical  Proportion.' 
Heterogeneal  Numbers. 

Surds . 

Homogeneum  Comparationis. 
Hypobibafmus. 

I. 

ImperfeCt  Numbers. 

Improper  Fractions. 
Incommenfurables. 

Incompofite  Numbers, 

Index. 

Ineffable  Numbers. 

Infinite  Series. 

Integers. 

Intereft, 

Interruption  of  Proportion. 
Inverfe  Proportion. 

Involution. 

Irrational 
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Irrational  Numbers. 

Ifomeria. 

L. 

Lateral  Equation. 

Laws  of  Chance. 

Like  Signs. 

Quantities. 

Linear  Numbers. 

Literal  Algebra. 

Logarithms. 

Logiftical  Arithmetick. 
Logifticks. 

M. 

Magick  Squares. 

Medial  Alligation. 

Millains. 

Mix  d  Number. 

Multinomial. 

Multiple  Proportion. 
Multiplication. 

Multiplicator. 

N.  _  ; 

Negative  Quantities. 

Signs. 

Nepers  Bones. 

Numbers. 

Numeration. 

Numerator. 

Numeral  Algebra. 

O. 

Original  Equations . 

P. 

Parabolifmus. 

Parodical  Degrees  in  an  Equa¬ 
tion. 

Partnerfhip  (a  Jj( ule ) 

Part  Proportional. 

Plane  Number. 

Permutation  of  Quantities. 
Play. 

Political  Arithmetick. 
Polygonal. 

Polynomial  Root. 

Pofition  (i^ ule .) 

Pofitive  Quantities. 

Powers. 

Practice. 

Prime  Numbers. 

Product.  ; 

Progreilion  Arithmetical. 

Geometrical. 


Rule  of  Falfe. 

Three. 

S. 

Secundans. 

Series. 

Sexagefimal  Fractions. 

Similar  Plane  Numbers* 

Solid  Numbers. 

Simple  Quantities. 

Solid  Numbers. 

Species. 

Spherical  Number. 

Square  Number. 

Root. 

Subdudtion. 

Subduple  Proportion. 
Submultiple. 

Subftitution. 

Subfuper  Particular. 
Subtraction. 

in  Algebra, 
of  Indexes. 

Integers. 
Logarithms. 
Vulgar  Fractions. 
Decimals. 

Subtriple  Proportion. 

Sum. 

of  an  Equation. 
Superficial  Numbers. 
Superparticular  Proportion.’ 
Superpartient. 

Surds . 

T.  r,  . 

Tariff. 

Terms  of  an  Equation. 
Proportion. 

Tetragoniftick  Calcuuls. 
Tranfpofition. 

Trinomial  Root. 

Tripartition. 

U\ 

Variable  Quantities. 
Vinculum. 

Unciae. 

Unite. 

Unlike  Quantities. 

Signs. 

Vulgar  Fractions. 


Proper  Fraction. 
Proportion. 

a 

Quadratick  Equations. 

Quadripartition. 

Quotients. 

R. 


Rebate. 

Reciprocal  Proportion. 
Reduction. 

of  Equations. 
Decimals. 

Vulgar  Fractions. 


Money. 
Renewing  of  Leafcs. 
Refidual  Root. 
Refolvend. 
Reverfions. 

Root. 

Binomial. 


Natural  Thilofophy  and 
fhyjicks. 

A. 


Academicks. 

Acceleration  of  the  Defcent  or 
Bodies. 

Accenfion. 

Accretion. 

Acerb. 

Acidity. 

Acids. 

Acidulce. 

Acoufticks. 

Acrimonious. 

Adlinobilifm. 


A  Byfs 

A  nr 


Academy 


Active  Principles. 

Ad  Octo. 

JEolipile. 

Aither. 

Agitation. 

Air, 

its  Refiftence. 
its  "Weight. 

Air  Pump. 

Airy  Meteors. 

Alteration. 

Ambient. 

Anacampticks: 

Anemofcope. 

Animation. 

Animals. 

Animalcula 

Antidiluvian. 

Antipathy. 

Antiperiftafis. 

Apporrheae. 

Aporhea’s. 

Aquatick. 

Architectonick. 

Areometer. 

Argyrocomus. 

Armed  Load-ftone. 

Asbeftine. 

Afpetity. 

Atmofphere. 

of  Confident  Bodies, 

Atome. 

Attraction. 

Attrition* 

B. 

Balani. 

Barometer. 

Wheel. 

Bile. 

Biolychnium. 

Bivalve. 

Black  nefs. 

Blood. 

Body, 

Bolonian-  Stone. 

Bolus. 

Burning-Glafs. 

C. 

Camera  Obfcura. 

Caprse  Saltantes. 

Cador  and  Pollux . 

Catacaufticks. 

Cataphonicks. 

Celerity. 

Centre  of  Graviry. 

Centrifugal  Force. 

Centripetal  Force. 
Centro-Barrical. 

Ceratias. 

Chaos. 

Circulation  of  the  Blood. 
Cartefjan  Syfiern- 
Circumfcripti°n* 

Clouds.  .  . 

Ciypei-f°rnlis* 

Coagulate.  CoaU[ion 
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Coalition. 

Coacervate  Vacuum. 

Cohefion  of  the  Parts  of  Matter. 
Conatus  Centri-fugus. 
Concodtion. 

Cohefion. 

Condiment  Particles. 

Coitionf 

Colature. 

Cold. 

Coldnefs  Potential. 

Collifion. 

Colour. 

Comets. 

Comminution. 

CommifTures. 

Compofitionof  Motion. 

Conacus  recedendi  ab  Axe  mo- 
tus. 

Concatenation. 

Concentration. 

Concretion. 

Condenfation. 

Congregation. 

Congruity.  '» 

Confident  Bodies. 

Conftipation. 

Condricdion. 

Contiguity. 

Continuum. 

ContratAile. 

Convexity. 

Copernican  Syftem. 

Corporeity. 

Corpufcles, 

Corpufcular  Philofophy. 
Corrofibility. 

Corrofivenefs. 

Corruption. 

Corufcation. 

Crepufculum. 

Crowns  of  Colours. 
Cruftaceous. 

Currents. 

D. 

Damps  in  Mines. 

Deflexion  of  the  Rays  of  Light. 
Deluge . 

Denfity. 

Defcent  of  heavy  Bodies. 
Deterration. 

Dew. 

Diacoufticks. 

Diaphaneity. 

DifForm. 

Diffufion. 

Digeftion. 

Difceus  five  Difciformis. 
Divifibility. 

Draco  Volans. 

Du&ility. 

£» 

Earth. 

Quakes. 

Ebbing  and  Flowing. 
Ebullition . 

Echo. 

Effervefcence. 

Effluviums. 

Elaftick  Force. 

Elafticitfr 


Elaterifts. 

Electricity. 

Elements. 

Emeticks. 

Emphatical. 

Epicurean  Philofophy. 
Equable  Motions. 

Equinus  Barbatus. 
Equivocal  Generation. 

Evan  id  Colours. 

Exhalation. 

Exhaufted  Receiver. 
.Expanfion. 

Exper  mentum  Crucis. 
Expiration. 

Explofion. 

Extramundan  Space. 
Exuviae. 

F. 

Faculae. 

Faculty. 

Natural. 

Vital. 

Animal. 

Fantaftical  Colours. 

Fafciae  of  Mars. 
Fermentation. 

Ferrugineous  Waters. 
Figure. 

Filaments. 

Fire. 

Firmnefs. 

Fiflures. 

Fits  of  eafie  Reflexion. 

Tranfmiflion. 

Fixity. 

Flamma  Vitalis. 

Fluid  Body. 

Fluidity. 

Fluores. 

Flux  and  Reflux  of  the  Sea. 
Form. 

Formed  Stones. 

Foflils. 

Freezing. 

F  riable. 

Fuga  Vacui. 

Fun&ion. 

Funicular  Hypothefis. 

G. 

Generation. 

Globules. 

Gravitas  Acceleratnx. 

Gravity. 

Specifick. 

Gravity. 

its  Gentre. 
Gun-Powder. 

H. 

Hail. 

Halo. 

Halo's. 

Heat. 

Heavy  Bodies  Defcent. 
Heterogeneal  Light. 

Particles . 

Homoiomerical  Principles. 
Humidity. 

Hydraulicks. 

Hydroftaticks. 

Hygrometer. 


Hygrofcope. 

Statical. 

Hypothefis. 

Ie 

tee. 

Ignis  Fatuus. 

Incalefcence. 

Incongruity. 

Incorporate. 

Incurvation  of  the  Rays  oi 
Light. 

Inergetical. 

Inflexion  of  Light. 

Influence  of  the  Planets. 

Intenfion. 

Interfperfum  Vacuum. 

Ifacrone. 

Juxta  Pofition. 

LampadiaSi 

Lapidefcent. 

Lation. 

Laws  of  Motion.  \ 

Levitation. 

Leight. 

Levity. 

Light. 

Line  of  Gravitation.’ 

Direction, 
fwifteft  Motion; 

Liquids. 

Load-done. 

Locus. 

Lonchites. 

Longitude  of  Motion. 

M. 

Machina  Boyliana . 

Macula  Solares. 

Magnetifm. 

Magnifie. 

Malleable. 

Marchafite. 

Marine  Barometer. 

Made. 

Materia  Subtilis. 

Maturation. 

!  Mechanical  Philofophy! 

I  Medium. 

Memory. 

Mephitical  Exhalations. 
Mercurial  Phofphorus. 

Metals  and  Minerals. 

I  Metallurgy. 

Meteors. 

Microcouflicks. 

Microphones. 

Minima  Naturalia, 

Mixt. 

Moments. 

Motion: 

its  Laws. 

Motion  compounded. 

Motrix  Vis. 

!  N-'  ■ 

Nature. 

Natural  Philofophy. 

Neutral. 

|  Nutrition. 

j  Oblique 
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°. 

Oblique  Force. 

Odour. 

Odours. 

Opacous. 

Opacity. 

P. 

Parafelene. 

Pelagia?. 

Penetration  of  Dimenfions. 
Pendulums. 

Peripateticks. 

Permeating. 

Perpetual  Motion. 
Petrificadons 
Phantaftick  Colours. 
Phenomenon. 

Philtration. 

Phofphorus. 

Phyficks. 

Phyfiology. 

Pithias. 

Place. 

Pneumatical  Experiments. 
Polarity. 

Pores. 

Pofitive  Levity. 

Potential  Coldnefs. 
Pragmatical. 

Preifure. 

Prima  Naturalia. 

Principle. 

Prifm. 

Projectiles. 

Pulle. 

Pulfion. 

Purgative  Medicines. 
PutrefaCtion. 

Q, 

Qualities. 

Quantity  of  Matter. 
Quantitatisacceleratrix 
Quantity  of  Motion. 

R. 

Rainbow. 

Rare  Bodies, 

RarefaCtion. 

Rays. 

of  Light. 

ReaCtion. 

Redintegration. 

Reflection. 

Reflexibility. 

Reflux  of  the  Sea. 

RefraCtion. 

Refrangibility  of  the  Rays  of 
Light. 

Regions. 

Relative  Gravity. 

Remiflion. 

Renitency. 

Repelling  Force. 

Refiftence  of  the  Medium. 
Refiftence  of  a  Fluid  Medium. 

the  Air  to  projeCt. 
Refpiration. 

Reftitution. 

Rigorous. 

Roundnefs. 

Ruminant  Animals. 


Saporifick  Particles. 
Saporous. 

Seeing. 

Senfation, 

Smelling. 

Snow. 

Solidity. 

Sound. 

Space. 

Abfolute. 

Relative. 

Specifick  Gravity. 

Sphere  of  Activity. 

Spring  of  the  Air. 

Spots  in  the  Sun. 

Spring-Tide. 

Springs  and  Fountains. 
Springy  Bodies. 

StalaCtita?. 

Statical  Barofcope. 

Hygrofcope. 

Stones. 

Strata. 

Striae. 

Subftance. 

Subterraneous. 

SuCtion. 

Sulphur. 

Sun. 

T. 

TaCtile  Qualities. 

Tangible  Qualities. 

Tafte. 

Taftes. 

Tautological  Echo’s. 
Teftaceous. 

Tetragonius, 

Texture. 

Thermofcope. 

Thermae. 

Thunder. 

Tides. 

Time. 

Torricellian  Experiment. 
Tranfmuration. 

Tranfparency. 

Tubuli  Vermiculares. 

V. 

Vacuum. 

Vapours. 

Variation  of  the  Compafs. 
Vegetables. 

Vegetation. 

Verticity. 

Veru. 

Vibrating  Motion. 

Vibration. 

Virgae. 

Virgula  Divinatoria. 

Vis  Cenrrifuga. 

Centripeta. 

Vis  Centripeta  Quantitas  Acce- 
leratrix. 

Quantitas  Motrix. 

Vifion. 

Vis  Inertia?  Materia. 

Vis  Stimulans. 

Vifual  Faculty. 

Viviparous. 

Uniforme. 


Union. 

Volatility. 

Vomits. 

Vortex. 

W. 

Water. 

Waves  of  the  Sea. 

I  Weight  of  the  Air. 

of  Bodies  in  the  Planets. 
Whitenefs. 

Wind. 

x.  ( 

Xiphias. 

Z. 

Zoograph  y. 


Geography  and  Chronology . 


Equator. 
iEftuary. 

Angle  of  Longitude. 

Angle  of  the  Diftance  of  two 
Places; 

Anomaly. 

Anachronifm. 

Archipelagus. 

Altitude  of  the  Pole. 

Amphifcii. 

Amplitude. 

Antartick  Pole; 

Anted. 

AntiCfhones. 

Antieci. 

Antipodes. 

Antifcii. 

ArCtick  Circle. 

Pole. 

Afcii. 

B. 

Biflextile. 

Bofphorus. 

Burning  Zone. 

C. 

Calendar. 

Calends. 

Callippick  Period. 

Cape. 

Cherfonefus. 

Chrography. 

Chronology. 

Civil  Year. 

Climate. 

Continent. 

Cofmography, 

Cycle  of  the  IndiCHon. 

D. 

Degree  of  a  grear  Circle 
Diltance  of  Places. 

Depreflion  of  the  Pole. 

Dominical  Letter. 

E. 

Earth. 

Eclipfes. 

Elevation  of  the  Pole. 

Embolifin. 

EpaCl.' 

Epocha.  , 

Ephemeris. 

Equation 


I 
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Equation  of  Time. 

Equator. 

Equinoxes. 

F. 

Frozen  Zone. 

G. 

Geographical  Miles. 
Geography. 

Globe. 

Golden  Number. 

Gregorian  Year. 

Gulf. 

H. 

Hegyra. 

Height  of  the  Pole. 

Heterofcii. 

Horizon. 

Hydrographical  Charts 
X* 

Ides: 

Intercallary  Days. 

Julian  Year. 

Period. 

L. 

Latitude  of  a  Place. 

Leap  Year. 

Levant. 

Longitude  of  a  Place. 

Lunar  Cycle. 

Months. 

Luni- Solar- Year. 

M. 

Magnetical. 

Meridian. 

Meridional  DiftanCe, 

Parts, 

Miles. 

Metonick  Year. 

Months. 

Monfoons: 

N. 

Nadir. 

Natural  Day: 

Nones. 

Northern  Signs. 
Ny&hemeron. 

O. 

Ocean. 

Olympiad. 

P. 

Parallels  of  Latitude. 
Peninfula.  ,  js 

Periaeci. 

Period. 

Progrometer. 

Periodical  Month. 

Perifcii. 

Pole  of  the  World. 

Proceifion  of  the  Equinoxes. 

R. 

Rational  ?Horiz0n. 

Re&I  ^  *  mu 

Recefllon  of  the  Equinoxe?. 
Retroceifion  of  the  Equinoxes. 

S. 

Senfible  Horizon. 

Siderial  Year. 

Solar  Year. 

Solftices. 

Sunday  Letter. 

Syderial  Year. 

Synodical  Month. 


T. 

Temperate  2one. 
Terreftrial  Globe. 
Torrid  Zone. 
Tropicks. 
Twilight. 

V. 

Variation. 

Vifible  Horizon. 
Vertical  Circles. 

W. 

Winter  Solftice. 

Y. 

Year. 

Z. 

Zenith. 

Zone. 


CHYMTS  TRY. 

a: 

Abrick. 

Acecum  Radicatum.’ 

Acetum  Phylofophonim. 
Achamech. 

Acids. 

Active  Principles. 

Adaridge. 

Adept.  AdeptiHs. 

Adiapherous. 

Ms  Uftum. 
iEthiops  Minerale. 

Alchymift. 

Alembick. 

Alcohol* 

Algoret.  / 

Alkaheft. 

Alkali. 

Alk  dizate  Sp.  of  Wihg. 

Aludels. 

Amalgama. 

Amanfes. 

Amoufes. 

Anima  Hepatis. 

Saturni. 

Animated  Mercury. 
Antihe&icum  Poterii. 
Antimonium  Diapboreticunl. 

Medicamentorum. 
Refufcitatum. 

Aqua-fortis. 

Aquila  alba. 

Arbor  Diana?, 

Martis. 

Arcanum, 

Duplum, 
jovis. 

Ardent  Spirits. 

Armoniack  Salt, 

Volatile  Spirit. 

Athanor. 

Auripigmentum. 

Aiirum  Fulminans, 

Mofaicum, 

Potabile. 

Azoth. 

Alman  Furnace. 

Athenatorium. 

c 


Balon. 

Balneurti, 

Maria?, 

Vaporis, 

Arena?. 

Balfam, 

of  Jupiter, 
of  Sulphur. 

Bamma. 

Bezoardicum  Minerale, 

Joviale, 

Mar  dale. 

Bizmuth. 

Body. 

Bolonian  Stone. 

Bolt-head. 

Butter  of  Antimony, 
of  Tin. 

C. 

Calcination, 

of  Copper, 

Flints, 

Lead, 

Tin, 

Vitriol. 

Calx, 

of  Antimony, 

Gold. 

Caput  Mortuum. 

Cement. 

Cementation. 

Cerufs. 

ChalcantHum. 

Chry  focoraunius  Pulvii 
Chryftal  Mineral. 

Chryftals  of  Copper, 

Tartar, 

Silver. 

Chryftallizaticn. 

Chymia. 

Chymiftry.' 
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Conjundiva  Tun;ica7:il^,° 
Connivences  Glandui«.2nsi  .JSiuQ 
Conoides. 

Conftridor.  . 

Conftridores,  ,  •0rnnn3’‘KL^ 
Cor.  ,\Lbn  uc-oboco*Bj 

Coracobrachialis.'1,1111^^2^"  .-  ) 
Coracoides.  a  .■  sunup 

Cornea  Tunica  Ochli. 1  P  ! 


.og.inoi  i 


Chorda  Membrana, 


Corona.’ 

Cornua  Ureri. 
Cornicularis  Proceflus. 
Coronale  Os. 

Coronalis  Sutura. 
Coronaria  Vafa.  • 
Corone. 

Corpora  Carnofa,’ 
Olivaria, 
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Pyramidalis,’  ' 


Srriata. 
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Bafis. 

®afhm!S-  .riun^vi 

Belenoides. 

Bibitorius  Mufculus, 
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Biceps. 

Bile. 

Biventer. 

Bladder. 

Blood. 

Bones. 

Rrachiaeus  Externus, 
Internus. 

Brain. 

Breafts. 

Bregma. 

Breve  Vas. 

Brevis. 

Bronchus. 

Buccinator. 

C. 

Caecum  Inteftinunv,  ,  y 
Calamus  Scriptorins., .  ^ 

I  1  i  3  I  i*  *  » 

Calcaneus. 
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Calcis. 

Calva. 
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Tympani.  •  •  1‘  h-' ;  v’f  1 J 1  •• 

Chorion. 

Chorides.  •  *c>‘. r* ;  ■  ;\v  Corrugator  Supercilu. 

Chryltalline  Humour  bf*  the 


'Still  4 


Eye. 

Chyle.  -dur,  d  j 

Chylification,  ^  r*  ’ 

Chyli  Receptaculum.  •  •  : 

Chymus.  •  • / 

Cicatricula. 

Cilia. 

Ciliare  Ligamentum.  •rfrr:V"'"  ; 
Cion. 

Circulation  of  the  Blood:'  ' 
Circum  agentis  Mufculi: 
Claudent  Mufcles.  *rr'v3 
Cavicul^e.  Jv'-tl 

Cleidion. 

Ciinoides.  awuZ  \ 

Clitoris. 

Clypeal  Cartilage. 

Coar. 

Coccygis  Os: 

Coccygteus.  . 

Coccyx.  ,«£mnjr*Tm 

Cochlea. 

Coecum  Inteftinum.  •  '■ 

Coelia.l 

Cceliack  Artery.  -  m  . 
Coelum.  *ui 

Colliciaj. 

Collum  minus  Uteri. 

Coloa 

Columnx  Cordis. 


Corpus  CaJIofum, 
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Glandulofum. 
Corrugant  Mufcles. 
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Cotyle. 

Cotyledon. 

Cotyledones.' 

Coxa:  Os.  - 
Coxendix.1 
Cranium. 

Crem  after. 

Cribrofum  Os. 

Cribrum  Benedicftum. 
Cricoarytenoides. 

Cricoides. 

Cricothyroides. 

Chrifta  Galli. 
triftae. 

Crotaphick  Artery.  : 

Cruor. 

Crura  Medulla  Oblogapta. 
Crural  Artery, 

Vein. 

Crureus. 

Crus.  _  -v': 

Chryftalline  Humour.  .  ’0  . 
Chryftalloides  Tunica. 

Cubical  Artery. 

Cubi-forme. 

Cubit. 

Cubitarus  Internus, 

Externus. 

Cubital  Mufcles. 

Cuboides. 
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Cuboides. 

Cucullaris. 

Cunei-forine  Os, 

Ofla. 

Cutaneous  Glands, 

V  eflels. 

Cuticle. 

Cutis. 

\  .in:.. 

Cyema. 

Cymbae-forme  Os. 

_  »  r  p 

Cynodefmus. 

Cynodentes. 

Cyfticae  Gemelli. 

Cyftis, 

Choledous; 

D. 

Dartos. 

Dartus. 

Declivis  [Muf cuius.) 
Deferentia. 

Delroides. 

DeprefTor. 

Deprimens, 

Auricularum, 
Labii  inferioris, 
Labiorum, 

Oculi. 

Humilis. 

Detrufor  Urinae. 

Diaerelis. 

Diaphragm. 

Diaphrattontes. 

Diaftole. 

Digaftrick  Mufcles. 
Digaftricus. 

Digeftion. 

Digitorum  Tenfor. 
Dilatation. 

Dilatotes  Alarum* 

Diploe. 

Diflimilar  Parts. 
Dodecada&ylon.  . 

Dorfi  Longiflimus  \Mufculus .) 
Dorfum.  * 

Du&us  Adipofi. 

Alimentalis, 

Bilarius, 

CholedocuSj* 

Epaticus, 

Chyliferus,  ^ 

Cyfticus, 
PancreaticuSj 
Roriferus, 

Salivales, 
Thoracicus, 
Umbilicalis  ' 

..... 

Urinarius. 

Duodenum. 

/  Dura  Mater. 

E. 

Ear. 

Elevator  Labii  Inferioris, 
Superioris, 
Labiorum, 

Oculi. 

Elevatores. 

Elythroides. 

Embryotonhy. 

Emiflary  of  a  Gland. 
Emporium. 

Emulgents. 


Emundtories. 

Enarthrofis. 

Encathis. 

Encephalos. 

Encranium. 

Enli-formis  Cartilago. 

Enthrodes. 

Epar. 

Ephelaeum. 

Ephiptium. 

Epidermis. 

Epigaftrick  Artery. 

Epigaftrium. 

Epiglottis. 

Epigohafis. 

Epiphyfis. 

Epiplois  Dextra, 

Siniftra, 

Poftica. 

Epiploon. 

Epifion. 

Epifphaeria. 

Epiftrophaeus. 

Epomis, 

Eredtores  Penis. 

Ethmoidalis. 

Ethmoides. 

Eufttichian  Tube. 

Exanaftomofis. 

Extenfor  carpi  Radialis. 

Extenfor  carpi  Ulnaris, 

Indicis. 

Primi  Internodii, 
Secundi  Internodii, 
Minimi  Digiti. 

Pollicis  Pedis  brevis, 
longus. 

Externus  Auris. 

Extravafated. 

Eye, 

-Lids. 

F. 

Falloppian  Tubes; 

Falx. 

Farciminalis  Tunica. 

Fafcia  Lata. 

Fafcialis  Mufculus. 

Fatr. 

Fauces. 

Femoreus. 

Femur. 

Feneftra  Ovalis, 

Rotunda. 

Fibra  Auris. 

Fibrae. 

Fibres. 

Fibula. 

Filaments. 

Fiftula  Lacrymalis, 

Pulmonis, 

Sacra, 

Urinaria. 

Flelh. 

Flexor  Carpi  Radialis, 

Ulnaris, 

Secundi  Internodii  digiti, 
Tertii  Internodii, 

Pollicis  pedis  longus, 
Primi  &  Secundi  Oflis 
Pollicis. 

Focile  Majus, 

Minu&. 


Focile. 

Fodina. 

Foetus. 

FollicuIusFelliS. 

Foramen  Lacrymale, 

Arteriae  dura;, 

Matris  Lacerun^ 

Fornix. 

Fovea  Cordis. 

Fraenulum. 

Fraenum. 

Frontalis. 

Frontis  Os. 

F  uniculus  Inteftinorum 
Furcale  Os. 

Furcella. 

Furcula  Superior. 

G. 

Gall, 

Bladder. 

Galadlophori. 

Gargareon. 

Gafterochnemium.' 
Galterochnemius  Externus^ 
Internus. 

Gaftero  Epiploica. 

Gemellus, 

Gemini. 

Geminous  Arteries!; 

Gena  Mala. 

Generation. 

Geniogloflum.’ 

Geniohyodieusi. 

Genitura. 

Ginglimus. 

Glacialis  Humon 
Glandule  Miliares,1 

Myrti-formeSy 

Sebaceae. 

Glands. 

Glandula  Pinealis, 

Pitutaria. 

Glandulae  Lumbares, 

Odoriferae, 

Renales. 

Glandulofum  Corpus.' 

Glandulofa  Tunica. 

Glallie  Humour  of  the  Eye*1 
Tunick  of  the  Eye; 

Glene.  ' 

Glenoides. 

Globulus  Nali. 

Glottis. 

Glutaei. 

Glutaeus  Major, 

Minor, 

Medius. 

Glutia. 

Glutos. 

Gracilis. 

GraphoideS. 

Gula. 

Gullet. 

Gurgulio. 

Guttal  Cartilage. 

Gutts. 

H. 

Haemorrhoidal  Veins* 

Heart. 

Helix. 

Hepari 
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Hepar. 

Hepatica  Vena. 

Hircus. 

Hirquus. 

Homoplata. 

Humerus. 

Humilis. 

Humours  of  the  Eye. 

Hyaloides. 

Hydatoides. 

Hymen. 

Hyoides. 

Hyothyroides. 

Hyperoon. 

Hypochondrium. 

Hypogaftrick  Artery. 
Hypogaftrium. 

Hypohloides. 

Hypotenar. 

Hypozoma. 

Hypofilogloffus. 

I* 

Janitor. 

Jecur, 

Uterinum. 

Jejunum  Intefdnum. 
lie. 

Ilium. 

IIia‘  ?" 

Iliac  VefTels. 

Iliacus  Internus. 

Ilium  Os. 

Inciiivus.  f 

Incifores  Dentes. 

r-  •  »  '  r 

Incifivi. 

Incus. 

Indicator.  ,  .  r--y 

Indignatorius. 

Indurantia. 

Indufium. 

Infimus  Venter. 

Infra  Spinatus; 
Infundibulum'Cerebri, 

;  Renum. 

Inguen. 

I*  ,  •  ^  i 

mum. 

Inominata  Tunica, 

Olfa. 

Inominatus  Humor. 

Inofcnlation. 

Intercoftal  Arteries, 

VefTels. 

Intercoftales  Externi, 

Interni. 

Interforaminium. 

Internus  Auris. 

InterofTei  Manus, 

Pedis. 

Interfcapularia. 

Interfpinales  Colli. 

Inteflinales. 

Involucrum  Cordis. 

Ifchias  Major, 

Minor. 

Ifchium. 

Ithmoidea  OlTa. 

Jugale  Os. 

ugular  Veins. 

Jugulum.  K. 

Kidneys. 

L. 

labyrinth. 
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Lacertus. 

Lachrymae. 

Lachrymale  Puntfhim. 

Lacuna. 

Lamdoides. 

Laminar. 

LatiiTimus  Dorfi. 

Leno. 

Lentiform  Prominences 
Lepidoides. 

Levatores  Ani. 

Lien. 

Ligamentum, 

Ciliare. 

Linea  Alba. 

Lingua, 

Lingualis. 

Liquidum  Nervorum. 

Liver. 

Lobe. 

Longanon. 

Lcngiflimus  Pollicis, 

Femoris. 

Longus  ( Mufculus .) 

Cubiri, 

Radii, 

Tarfi, 

Colli.  •  ;  •  '  ; 

Lophia. 

Lumbales  Mufculi. 

L  umbaris  Vena, 

...  Arteria. 

Lumbrical  Mufcles. 
Lumbricales. 

Lumbriculi  Pedis. 

Lungs. 

Luxator  Externus, 

Lympha. 

Lymphatick  VefTels. 
Lymphaedu&s. 

M. 

Malleolus  Pedis. , 

Mamma. 

Mammary  VefTels. 

Mammae- formes  ProceiTus. 
Mandibula. 

Marrow. 

Marfupialis. 

Maffeters. 

Maftication. 

Maftoidei.  , 

Mater  Dura, 

Tenuis. 

Matrix. 

Maxilla, 

Superior, 

Inferior. 

Meatus  Auditorius,  *; 

Urinarius. 

Mediana  Vena. 

Mediaftin  a. 

Medius  Venter. 

Medulla  Cerebri, 

Oblongata, 

Spinalis, 

OfTium.  j 
Medullary  Vein. 

Membrana, 

MufcuIor.Communis 

Adipofa, 

Carnofa, 

Nidlirans, 
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Urinaria# 
Membranofus. 

Memory. 

Mendofa  Sutura. 

Meninges. 

Meninx. 

Mefaraick  Veins. 

Mefararum. 

Mefentery, 

Mefenterick  Arteries. 

Mefo- Colon, 

Mefo-Pleuri. 

Meta- Carpus. 

Meta  Condyli. 

Meta-Pedium, 

Meta-Tarfus. 

Miliares  Glandulae. 

Mitrales  Glandule. 

Mola  Gena. 

Molates  Dentes. 

Monocolum. 

Morfus  Dioboli. 

Mctorii  Muiculi  Oculi. 
Mucilaginous  Glands. 

Mucro  Cordis. 

Mucronatum  Os. 

Mufcle. 

Mufculus  Stapidis.' 

Mufculus  Tubae  NoVus  Vat* 
Salvae, 

Auriculae  Anterior, 
Tragi, 

Ante  Tragius; 

Mufcle  Vein.  3  ;v':; 

Mufculus  Nauticus.  ’ 

Myelos. 

MyloglofTum. . T;  ."'v.'r 

Mylohoideus. 

Myodes  Platyfma. 

Myologia. 

Myrach. 

Myrinx. 

‘••VUiXr-N. 

Nafalis  Mufculus. 

Nafi  Os. 

Nates  Cerebri. 

Naviculare  Os. 

Nerve. 

Neurology. 

Neurotomy. 

Ni&itans  Membrana.' 

Nothae  Coftae. 

Nucha. 

Nuckianae  Glandule. 

Nutrition. 

Nympho. 

Nymphatomv. 

O. 

Obelae. 

Obliquus  {Mufculus.) 

Inferior,  .  , 

Superior, 

Major, 

Acclivis, 

Afccndens, 

Auris. 

Obturator  Exrernus, 

Internus. 

Occipitalis. 

Occipitis  Os. 

Occipto  Frontalis. 

Oculus.  Oculo- 
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Oculorum  Motores. 

Odoniodes. 

Oefophagus. 

Oefophagaeus. 

Olecranon. 

Olfadory  Nerves. 

Olivaria  Corpora. 

Omentum. 

Omoplata.  . 

Qfophalmicus. 

Optick  Nerve. 

Orbicular  Bone. 

Orbicularis, 

Palpebra* 

Orbitcr  Externus, 

Internus. 

Organical  Part. 

Organs. 

Os.  '.ah'/ 

Os  Calcis, 

Mali, 

Unguis, 

Occipitri, 

Palati, 

Sphaenoides,  . 

Tineas. 

Ofcula. 

Ofla  Parietalia, 

Tempora. 

Ofteologia. 

Ovalis  Feneftra* 

Ovaria.  v 
Ovidudus. 

P. 

Palati  Os. 

Palato  Salpingaeus,' 

Staphyllinus. 

Palatum,  ssl  A 
Palmaris  Brevis 
Longus 

Palpebras. 

Pancreas.  . 

Panniculus  Carnofus. 

Papilla.  v 
Papillae  Inteftinorum.* 

Papillarum  Procelfus. 

Paramefus.  -  -  '  \  ■  ■  ■  •  '  J 

Paraftatce.  - 
Parencephalos. 

Parenchymata. 

Parenchymous.  .  :  • 

Parietal  Bones.  .  -  - 

Pariftmia. 

Parotides.  -  'U 

Parvagum. 

Parvum  8c  Cralfum. 

Pathetick  Nerves. 

Pedineus.  • 

Pedinis  Os.  r 
Pedoralis. 

Pedium. 

Peden. 

Pelvis,  ’  ‘  ‘ 

Aurium, 

Cerebri, 

Renum. 

Perforans  Mufculus, 

Digitorum, 

Pedum.  ,  :T< ' 

Perforatus, 

Ped# 


£  Mufculus. 
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Pericardium. 

Pericranium. 

Periophthalmium. 

Perinaeum. 

•  Periodus  Sanguinis. 
Perioftium. 

Periftaltick  Motion* 
Periftaphylinus. 

Perifterna. 

Periftonaeum. 

Peritoneum. 

Perona. 

Peroneus  Primus, 

Secundus. 
Petrofum  Os. 

Phalanx. 

Pharyngetrum. 

Pharynx. 

Phyltrum. 

Phrenes. 

Phrenetick  Veins. 

Phrenick  Velfels. 

Pia  Mater. 

Pinealis  Glandule. 

Pinguedo. 

Pinna  Auris. 

Pituitaria  Glandula. 

Placenta  Uterina. 

Plantaris. 

Planta  Pedis. 

Pleura. 

Plexus  Choroides, 

Nervofus, 

Reticularis. 
Pneumonica  Vena. 

Pomum  Adami. 

Pons  Cerebri. 

Poplitea. 

Popliteus. 

Porta  Vena. 

Porus  Bilarius.' 

Prima  Vie. 

Pronator  Radii  Quadratus* 
Teres. 

Proftate. 

Proftomia. 

I  Pfoas  Magnus, 

Parvus.  ’ 

Pterigo  Palatinus, 
Pharingeus, 
Staphilinus  Externus, 
Internus. 

Pterygium. 

Pterygoideus. 

Pteryftaphilini. 

Pubis  Os. 

Pul  mon aria  Arteria, 

Vena- 

Pulmonary  Velfels. 

Pulmones. 

Pundum  Lachrymaie, 
s  Saliens. 

Pupilla.  .•'• 

Puppis  Vena. 

Pylorus.  At. 

Pyramidales. 

Pyramidalis  Mufculus. 
Pyri-formis  Mufculus. 

0: 

Quadratus  Femoris, 

.Gene, 


Quadratus  Lumborum. 
Quadragemini. 

R. 

Rabdoides. 

Rachite. 

Radiales. 

Ramifications: 

Ramus  Anterior, 

Pofterior. 

Ranula. 

Ranulares. 

Rapha. 

Rafetta. 

Receptaculum  Chyli.' 
Receptacle  of  the  Chyle 
Redi  Minores. 

Redum  Inteftinum. 

Red  us  Internus  major, 
minor. 

Redus  Lateralis, 

Major, 

Mufculus, 

Palpebre  Superioris. 
Recurrent  Nerves. 

Regio. 

Renal  Artery; 

Refpiration. 

Rcte  Mirabile. 

Reticularis  Plexus. 

Reticulum. 

Retiformis  Plexus,' 

Tunica  l 

Retina. 

Retradores  Alarum.' 

Retrahens  Aurlculatri. 

Right  Mufcles  of  the  Head; 
Rinaeus. 

Roriferus  Dudus. 

Roftriformes  Procelfus. 

Rotator  Femoris  major, 
minor. 

Rotula. 

Rotundus. 

S. 

Sacculus  Chyliferus, 

Cordis. 

Saccus. 

Sacer  Mufculus. 

Sacro  Lumbali$. 

Sacrum  Os. 

Sagittalis  Sutura. 

Saliva. 

Salvatella. 

Sanguification. 

Saphsena. 

Sartorius. 

Scaleni. 

Scapha. 

Scaphoides. 

Scapularis  Externus, 

Internus. 

Sclerotica  Tunica. 

Scrobiculus  Cordis: 

Scutiforme  Os. 

Scutum. 

Scyphos. 

Seeing. 

Secretion. 

Secundinae. 

Segmoidales. 

Sella  Equina. 

Semi 
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Semi  Lunai*es  Valvula?. 
Semi  Membranofus, 
Spinatus, 
Tendinofus. 
Scnforium  Commune. 
Septum  Cordis, 

JLucidunl, 
Tranfverfum. 
Serratus  Ancicus  Major, 
Minor, 

Pofticus  Inferior, 
Superior. 

Serum. 

Sefamoidea  Oita. 
Sigmoides 
Similar  Parts. 

Sinciput. 

Sinus, 

Menihgium, 

Odium. 

Skeleton. 

Skin. 

Soleus. 

Speculum  Lucidum, 
Oculi. 

Spermatick  Veflels, 

Sphaenoidalis  Sutura.- 

Sphaenoides. 

Sphamopalatinus. 

Spha^nopharingaeus. 

Spha?nois. 

Sphamopterigo-Palatinus. 
Spa  guides* 

Sphin&er,  •' 

A  hi, 

Gulae, 

Vefica?. 

Spina  Dorfi. 

Spinalis  Colli, 

Medulla. 

Spine: 

Spirits  Animal. 

Spleen. 

Splenetick  Artery. 
Spongeoidea  Vala. 

Spuria?. 

Stapes. 

Sternohyoides. 
Sternothyroides. 

Sternum  Os. 

Stomach. 

Stomachus. 

St}lo  Chondro  Hoidams. 
Styloceratohyoides. 
Styloeides. 

Stylogloffum. 
Stylohyoideus. 
Stylopharingaeus. 
Subcartilagineum. 
Subclavian  Veflels. 
Subciavius 
Subcutaneus. 

Sublimis. 

Sublinguales. 
Subfcapularis. 

Subftantia  Corticalis. 
Succenturiati  Renes. 
Succus  Pancreaticus. 
Sudor. 

Sunarthrofis. 

Superbus  Mufculus* 


r  .7 


A  n: 

!  o  i : 

rf  *  r  ►  - 


Supercilium. 

Superfaetation. 

Superfcapularisj 
Supinator  Radii  Brevis, 
Longus. 

Supra  Spinatus, 

Scapularis. 

Sura. 

Suralis. 

Sural  Vein. 

Sufpenfor  Tefticuli. 
Sulpenforium, 

Sutura, 

OiTium. 

Sweet-Bread,  .  > 
Synarthrofis. 

Synchondrofis.  , 

Syneurofis. 

Syntenofis. 

Synthefis. 

Synymenfis. 

Syftole. 

T. 

Talus. 

Tarfus. 

Teeth. 

Temporalis  Mufc. 

Temporalia  Ofla, 

Tenar. 

Tendon. 

Tenfors. 

Terebrum. 

Teres  Major, 

Minor* 

Terfor. 

Teftes, 

•  Cerebri.  . 

Tetragonus. 

Thalami  Optico  rum  Nervorum 
Thenor. 

Thorax,  i 
Thymus. 

Thyroaryta?noidesi.  ’ 

Thyreoda?te. 

Thyreoftaphillinus. 

Thyroidea?  Gland. 

Tibia. 

Tibialis  Anticus, 

Pofticus. 

Tonfillae. 

Torcular  Herophili. 

Trachaea. 

Tragus. 

Tranfverfalis  Colli, 

/  Mufculus, 

*  Pedis, 

Penis, 

Sutura. 

Trapezius, 

Triangulare  Ofliculum. 
Triangularis. 

Triceps. 

Tricufpides. 

Trigeminum. 

Trochanter. 

Trochlea. 

Trochlearis. 

Tunicle. 

Tuba?  Fallopiana?. 

Euftachiana?. 

Tubuli  Latftiferi. 
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Tunica  Vaginalis. 
Tympanum. 

V. 

Vaginalis  Gula?, 
Tunica. 

Valvula  Major. 
Valves. 

Valvula?  Conniventes, 
Varicofum  Corpus. 
Vas  breve. 

Vafa, 

Deferential 
Latftea, 
Lymphatica.’ 
Vafti  Mufculi. 

Vaftus. 

Vaftus  Externus, 
Internus. 

Vein. 

Venae  Ladles, 

Lymphatica?,' 

Pneumonicae, 

Preputii. 

Venter  Infimus. 
Venters. 

Ventres. 

Ventricle. 

Ventri  cuius." 
Ventriculi  Cerebri,’ 
Cordis. 
Vermiculares. 
Vermiformis  Procefliis.' 
Vertebra?. 

Vertex. 

Vefica  Urinaria.' 
Veficula  Follis. 
Veficula?  Seminales. 
Vefpertilionum  Ala?. 
Veftibulum. 

Vibrifla?.  *  (. 
Vifcera. 

Vifion. 

Viforius  Nervus.' 
Vitrious  Humour, 
Tunicle: 

Ulna. 

Umbelical  Region^ 
Veflels. 
Umbelicus. 

Unguis. 

Vocal  Nerves, 
Volvulus. 

Vomer. 

Urachus* 

Ureter. 

Urethra.' 

Uterus. 

Uva; 

Uvea  Membrana. 
Uvigena. 

Uvula. 

W. 

Watry  Humour. 

X. 

Xyphoides. 

Z. 

Zootomy. 

Zugomaticus. 

Zygoma. 
Zygomaticum. 
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Cuboides. 

Cucullaris. 

Cunci-forme  Os, 

Olfa. 

Cutaneous  Glands, 

V  elfels. 

Cuticle. 

Cutis. 

Cyema. 

Cymbal-forme  Os. 
Cynodeimus. 

Cynodentes. 

Cyfticae  Gemelli. 

Cyftis, 

Choledous; 

IX 

Dartos. 

Dartus. 

Declivis  ( Mufculus .) 
Deferentia . 

Deltoides. 

Depreffor. 

Deprimens, 

Auricularum, 
Labii  inferioris, 
Labiorutri, 

Oculi. 

Humilis. 

Detrufor  Urinae. 

Diaerefis. 

Diaphragm. 

Diaphrattontes. 

Diaftole. 

Digaftrick  Mufcles. 
Digaftricus. 

Digeftion. 

Digitorum  Tenlor. 
Dilatation. 

Dilatores  Alarum  i 
Diploe. 

Diflimilar  Parts. 
Dodecada&ylon. 

Dorfi  Longiffimus  (Mufculus.) 
Dorfum. 

Dudus  Adipofi. 

Alimentalis, 

Bilarius, 

Choledocus, 

Epaticus, 

Chyliferus, 

Cyfticus, 

Pancreaticus, 

Roriferus, 

Salivales, 

THoracicus, 

Umbilicalis 

Urinarius. 

Duodenum. 

Dura  Mater. 

E. 

Ear. 

Elevator  Labii  Inferioris, 
Superioris, 
Labiorum, 

Oculi. 

Elevatores; 

Elythroides. 

Embryotomy. 

Emiffary  of  a  Gland. 
Emporium. 

Emulgenrs. 


Emundories. 

Enarthrofis. 

Encathis. 

Encephalos. 

Encranium. 

Enfi-formis  Cartilago. 

Enthrodes. 

Epar. 

Ephelaeum. 

Ephiptium. 

Epidermis, 

Epigaftrick  Artery. 

Epigaftrium. 

Epiglottis. 

Epigonalis. 

Epiphyfis. 

Epiplois  Dextra, 

Siniftra, 

Poftica. 

Epiplbon. 

Epifion. 

Epifphaeria. 

Epiftrophaeus. 

Epomis. 

Eredores  Penis; 

Ethmoidalis. 

Ethmoides. 

Eufttichian  Tube. 

Exanaftomofis. 

Extenfor  carpi  Radialis. 

Extenfor  carpi  Ulnaris, 

Indicis, 

Primi  Internodii, 
Secundi  Internodii, 
Minimi  Digiti, 

Pollicis  Pedis  brevis, 
longus. 

Externus  Auris. 

Extravafated, 

Eye, 

-Lids. 

F. 

Falloppian  Tubes. 

Falx. 

Farciminalis  Tunica. 

Fafcia  Lata. 

Fafcialis  Mufculus. 

Fatt. 

Fauces. 

Femoreus. 

Femur. 

Feneftra  Ovalis; 

Rotunda! 

Fibra  Auris.  1 

Fibrae. 

Fibres. 

Fibula. 

Filaments. 

Fiftula  Lacrymalis, 

Pulmonis, 

Sacra, 

Urinaria. 

Flefh. 

Flexor  Carpi  Fladialis, 

Ulnaris, 

Secundi  Internodii  digiti 
Tertii  Internodii, 

Pollicis  pedis  longus, 
Primi  8c  Secundi  O/fis 
Pollicis. 

Focile  Majus, 

Minus.  e 


Focile. 

Fodina. 

Foetus. 

Folliculus  Fellis. 

Foramen  Lacrymale, 

Arteriae  dune, 

Matris  Lacerum. 

Fornix. 

Fovea  Cordis: 

Fraenulum. 

Fraenum. 

Frontalis. 

Frontis  Os. 

F  uniculus  Intefcinoruin 
Furcale  Os. 

Furcella. 

Furcula  Superior.  , 

G. 

Gall, 

Bladder. 

Galadophori. 

Gargareon. 

Gafterochnemium.’ 
Galterochnemius  Externusj 
Internus. 

Gaftero  Epiploica. 

Gemellus. 

Gemini. 

Geminous  Arteries, 

Gena  Mala. 

Generation. 

Geniogloflum.’ 

Geniohyodieus. 

Genitura. 

Ginglimus. 

Glacialis  Humor! 

Gland  ulae  Miliares^ 

Myrti-formes^ 

Sebaceae. 

Glands. 

Glandula  Pinealis, 
i,  Pjtutaria. 

Glandulae  Lumbares,’ 

Odoriferae, 

Renales. 

Glandulofum  Corpus.’ 
Glandulofa  Tunica.  , 

Glaifie  Humour  of  the  Eye,: 
Tunick  of  the  Eye. 

Glene. 

Glenoides. 

Globulus  Nad. 

Glottis. 

Glutaei. 

Glutaeus  Major, 

Minor, 

Medius. 

Glutia. 

Glutos. 

Gracilis. 

Graphoides. 

Gula. 

Gullet. 

Gurgulio.' 

Guttal  Cartilage. 

Gutts. 

h.  . 

Haemorrhoidal  Veins.’ 

Heart. 

Helix. 

.  ’■  Hepar 
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Hepar. 

Hepatica  Vena. 

Hircus. 

Hirquus. 

Homoplata. 

Humerus. 

Humilis. 

Humours  of  the  Eye. 
Hyaloides. 

Hydatoides. 

Hymen. 

Hyoides. 

Hyothyroidcs. 
Hyperoon. 
Hypochondrium. 
Hypogaltrick  Artery. 
Hypogaftriufn. 
Hypofiloides, 
Hypotenar. 
Hypozoma. 
Hypofilogloffus. 

I. 

Janitor. 

Jecur, 

Uterinum. 
Jejunum  Intefdnum. 
He. 

Ilium. 

Ilia. 

Iliac  VefTels. 

Iliacus  Internus; 

Ilium  Os. 

Incifivus. 

Incifores  Dente9# 
Incifivi, 

Incus. 

Indicator. 
Indignatorius; 
Indurantia. 

Indufium. 

Infimus  Venter.  t 
Infra  Spinatus. 
Infundibulum  Cerebri, 
^  Renum. 
Inguen.  ' 

Inium. 

Inominata  Tunica, 
OfTa. 

Inominatus  Humor. 
Inofcnlation. 

Intercoftal  Arteries, 

VefTels.  . , 
Intercoftales  Externi, 
Interni. 

Interforaminiutn. 
Internus  Auris.  *' 
InterofTei  Manus, 

Pedis. 
Interfcapularia. 
Interfpinales  Colli, 
Inteftinales. 
Involucrum  Cordis. 
Ifchias  Major, 

Minor. 

Ifchium. 

Ithmoidea  Offa.' 

Jugale  Os. 

Jugular  Veins.. 
Jugulum.  K. 
Kidneys. 

L. 

Labyrinth. 
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Lacertus. 

Lachrymae. 

Lachrymale  Pundtum. 

Lacunae. 

Lamdoides. 

Laminae. 

Latiffimus  Dorfi. 

Leno. 

Lentiform  Prominences 
Lepidoides. 

Levatores  Ani. 

Lien. 

Ligamentum, 

Ciliare. 

Linea  Alba. 

Lingua. 

Lingualis. 

Liquidum  Nervorutu. 

Liver. 

Lobe. 

Longanon. 

LcngiiTimus  Pollicis, 

Femoris. 

Longus  (Mufculus.) 

Cubiti,  • 

Radii, 

Tarfi, 

Colli. 

Lophia. 

Lumbales  Mufculi. 

L  umbaris  Vena, 

Arteria. 

Lumbrical  Mufcles. 
Lumbricales. 

Lumbriculi  Pedis. 

Lungs. 

Luxator  Externus. 

Lympha. 

Lymphatick  VefTels. 
Lymphaedudfs. 

M. 

Malleolus  Pedis. 

Mamma. 

Mammary  VefTels.. 
Mammae-formes  ProcefTus. 
Mandibula. 

Marrow. 

Marfupialis. 

Maffeters. 

Maftication. 

Maftoidei. 

Mater  Dura, 

Tenuis. 

Matrix.  ‘ 

Maxilla, 

Superior, 

Inferior. 

Meatus  Audirorius, 

Urinarius. 

Mediana  Vena. 

Mediaftin  a. 

Medius  Venter. 

Medulla  Cerebri, 

Oblongata, 

Spinalis, 

Odium. 

Medullary  Vein. 

Membrana, 

Mufculor.  Communis 
Adipofa, 

CarnoTa, 

Nidtitans, 


Urinaria* 

Membranofus. 

Memory. 

Mendofa  Sutura. 

Meninges. 

Meninx. 

Mefaraick  Veins. 

Mefaraeum. 

Mefentery, 

Mefenterick  Arteries. 
Mefo-Colon, 

Mefo-Pleuri. 

Meta*  Carpus. 

Meta  Condvli. 

Meta-Pedium, 

Meta-Tarfus. 

Miliares  Glandujae. 

Mitrales  Glandula?. 

Mola  Gena. 

Molares  Dentes. 

Monocolum. 

Morfus  Dioboli. 

Motorii  Mufculi  Oculi. 
Mucilaginous  Glands. 

Mucro  Cordis. 

Mucronatum  Os. 

Mufcle. 

Mufculus  Stapidis. 

Mufculus  Tuba:  Novus  Val- 
Salvae, 

Auriculae  Anterior, 
Tragi, 

Ante  Tragius. 

Mufcle  Vein. 

Mufculus  Nauticus. 

Myelos. 

Mylogloflum. 

Mylohoideus. 

My  odes  Piatyfma.' 

Myologia. 

Myrach. 

Myrinx. 

N. 

Nafalis  Mufculus. 

Nafi  Os. 

Nates  Cerebri. 

Naviculare  Os. 

Nerve. 

Neurology. 

Neurotomy.  ' 

Nidtitans  Membrana.’ 

Noth  a:  Coftae. 

Nucha. 

Nuckianae  Glandula?.' 

Nutrition. 

Nymphae. 

Nymphatomy. 

O. 

Obelae. 

Obliquus  (Mufculus.) 

Inferior, 

Superior, 

Major, 

Acclivis, 

Afcendens, 

Auris. 

Obturator  Externus, 

Internus. 

Occipitalis. 

Occipitis  Os. 

Occipto  Frontalis. 

Oculus,  Oculo* 
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Oculorum  Motores. 

Odoniodes. 

Oefophagus. 

Oefophagaeus.  7 

Olecranon. 

Olfactory  Nerves. 

Olivaria  Corpora. 

Omentum.  - 

Omoplata.  . 

Omphalmicus.  .  ; .  ; 

Optick  Nerve. 

Orbicular  Bone. 

Orbicularis, 

Palpebra. 

Orbiter  Externus, 

Internus. 

Organical  Parr. 

Organs. 

Os.  ' 

Os  Calcis, 

Mali, 

Unguis,  -• 

Occipitri, 

Palati, 

Sphaenoides, 

Tineae. 

Ofcula. 

Offa  Parietalia, 

Tempora. 

Oftcologia. 

Ovalis  Feneftra. 

Ovaria. 

Ovidudtus. 

P. 

Palati  Os. 

Palato  Salpingaeus,' 

Staphyllinus.  - 
Palatum.  •  ^ 

Palmaris  Brevis  ZMufcuIus 
Longusi 
Palpebrae. 

Pancreas. 

Panniculus  Carnofus* 

Papilla. 

Papillae  Inteftinorum. 

Papillarum  Proceffus. 

Paramefus. 

Paraftatae. 

Parencephalos. 

Parenchymata. 

Parenchymous. 

Parietal  Bones. 

Pariftmia. 

Parotides. 

Parvagum. 

Parvum  Sc  Craflum.  -  !  ,l  ■ 

Pathetick  Nerves. 

Pedtineus. 

Pedtinis  Os. 

Pedtoralis.  f  r  ; 

Pedium.  .  .  ; 

Pedten.  . , 

Pelvis, 

Aurium, 

Cerebri, 

Renum. 

Perforans  Mufculus, 

Pigitorum, 

Pedum. 

Perforatus, 

Ped# 


Pericardium. 

Pericranium. 

Periophthalmium. 

Perinaeum. 

Periodus  Sanguinis. 
Perioftium. 

Periftaltick  Motion. 
Periftaphylinus, 

Perifterna. 

Periftonaeum. 

Peritonaeum. 

Perona. 

Peronaeus  Primus, 

Secundus. 

Petrofum  Os. 

Phalanx. 

Pharyngetrum. 

Pharynx. 

Phyltrum. 

Phrenes. 

Phrenetick  Veins. 

Phrenick  VefTels. 

Pia  Mater. 

Pinealis  Glandulae. 

Pinguedo. 

Pinna  Auris. 

Pituiraria  Glandula. 

Placenta  Uterina. 

Plantaris. 

Planta  Pedis. 

Pleura. 

Plexus  Choroides, 

Nervofus, 

Reticularis. 
Pneumonica  Vena. 

Pomum  Adami. 

Pons  Cerebri. 

Popliraea. 

Poplitaeus. 

Porta  Vena. 

PorusBilarius. 

Prima  Viae. 

Pronator  Radii  Quadratus. 

Texes. 

Proftatae. 

Proftomia. 

Pfoas  Magnus,  ... 

Parvus. 

Pterigo  Palatinus, 
Pharingaeus, 
Staphilinus  Externus, 
Internus. 

Pterygium, 

Pcerygoideus. 

Pteryftaphilini. 

Pubis  Os. 

Pulmonaria  Arteria, 

..Vena. 

Pulmonary  VelTels. 
Pulmones. 

Pundlum  Lachrymale, 
Saliens. 

Pupilla. 

Puppis  Vena. 

Pylorus. 

Pyramidales. 

Pyramidalis  Mufculus. 
Pyri-formis  Mufculus. 

Q: 

Quadratus  Femoris, 

Qena?, 


Quadratus  Lumborum. 

Quadragemini. 

R. 

Rabdoides. 

Rachitae. 

Radiales. 

Ramifications^ 

Ramus  Anterior, 

Pofterior. 

Ranula. 

Ranulares. 

Rapha. 

Rafetta. 

Receptaculum  Chyli.' 
Receptacle  of  the  Chyle 
Redli  Minores. 

Redtum  Inteftinum. 

Redtus  Internus  major, 
minor, 

Redtus  Lateralis, 

Major, 

Mufculus, 

Palpebrae  Superioris. 
Recurrent  Nerves. 

Regio. 

Renal  Artery. 

Refpiration. 

Rete  Mirabile. 

Reticularis  Plexus. 
Reticulum. 

Retiformis  Plexus,' 

Tunica  1 

Retin  a. 

Retradfores  Alarum.' 
Retrahens  Aurkulam. 

Right  Mufcles  of  the  Head,' 
Rinaeus. 

Roriferus  Dudtus. 
Roftriformes  Proceffus. 
Rotator  Femoris  major, 
minor. 

Rotula. 

Rotundus. 

S. 


Sacculus  Chyliferus, 
Cordis. 

|  Saccus. 

Sacer  Mufculus. 
Sacro  Lumbalis. 
Sacrum  Os. 

Sagittalis  Sutura. 
Saliva.  . 

Salvatella. 
Sanguification. 
Saphaena. 

Sartorius. 

Scaleni.  „ :  .r. 

Scapha. 

Scaphoides. 
Scapularis  Externus, 
Internus. 

Sclerotica  Tunica. 
Scrobiculus  Cordis. 
Scutiforme  Os. 
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Scutum. 

Scyphos.  ■ 

Seeing. 

Secretion. 

Secundinae. 

Segmoidales. 

Sella  Equina. 

Semi 
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Semi  Lunares  Valvulae. 

Supercilium. 

1  Tunica  Vaginalis. 

Semi  Membranofus, 

Superfsetation. 

Tympanum. 

Spinacus, 

Superfcapularis; 

V. 

Tendinofus. 

Supinator  Radii  Brevis, 

I  Vaginalis  Gula?, 

Senforium  Commune. 

Longus. 

I  Tunica. 

Septum  Cordis, 

Supra  Spinatus, 

I  Valvula  Major. 

Lucidum; 

Scapularis. 

Valves. 

Tranfverftim. 

Sura. 

Valvula?  Conniventes. 

Scrratus  Ancicus  Major, 

Suralis. 

1  Varicofum  Corpus. 

Minor, 

Sural  Vein. 

Vas  breve. 

Pofticus  Inferior, 

Sufpenfor  Tefticuli. 

Vafa, 

Superior. 

Sulpenforium. 

j  Deferential 

Serum. 

Sutura, 

Ladtea, 

Sefamoidea  Oflfa. 

Odium. 

Lymphatica.' 

Sigmoides 

Sweet-Bread. 

1  Vafti  Mufculi. 

Similar  Parts. 

SynarthroGs.  { 

Vaftus. 

Sinciput. 

SynchondroGs.  . 

Vaftus  Extern  us, 

Sinus,  < 

SyneuroGs. 

1  Internus. 

Mdriihgium, 

SyntenoGs. 

I  Vein. 

Odium. 

SyntheGs. 

Venae  Ladfea?, 

Skeleton. 

SynymenGs. 

Lymphatic^,' 

Skin. 

Syftole. 

Pneumonicar, 

Soleus, 

T. 

Preputii. 

Speculum  Lucidum, 

Talus. 

Venter  InGmus. 

Oculi. 

Tarfus. 

Venters. 

Spermatick  Velfels, 

Teeth. 

Ventres. 

Sphaenoidalis  Sutura.- 

Temporalis  Mufc. 

Ventricle. 

Sphaenoides. 

Temporalia  Olfa. 

Ventriculus .' 

SphaenopalatihuS. 

Tenar. 

Ventriculi  Cerebri.’ 

Sphajnopharing'eus. 

Tendon. 

Cordis. 

Sphaenois. 

Tenfors. 

Vermiculares. 

SphamopterigO'Paladnus. 

Terebrum. 

Vermiformis  Proceflus.’ 

Spagitides. 

Teres  Major, 

Vertebrae. 

Sphindter, 

Minor. 

Vertex. 

Ahi, 

Terfor.  j 

VeGca  Urinaria.' 

Guise, 

Teftes, 

VeGcuIa  Follis. 

VeGca?. 

Cerebri.  .  1 

VeGcuIae  Seminales.' 

Spina  Dorfi, 

Tetragonus. 

Velpertilionum  Ala?. 

Spinalis  Colli, 

Thalami  Optico  rum  Nervorum 

Veftibulum. 

Medulla. 

Thenor. 

VibriGae. 

Spine. 

Thorax,  i 

Vifcera. 

Spirits  Animal. 

Thymus. 

ViGon. 

Spleen. 

Thyroarytaenoides. 

Viforius  NervusJ 

Splenetick  Artery. 

Thyreodaete. 

Vitrious  Humour, 

Spongeoidea  Vala. 

Thyreoftaphillinus. 

Tuniclei 

Spuria?. 

Thyroideae  Gland. 

Ulna. 

Stapes. 

Tibia. 

Umbelical  Region,' 

oternohyoides. 

Tibialis  Anticus, 

VeGels. 

Sternothyroides. 

Pofticus 

Umbelicus. 

Sternum  Os. 

TonGlIa?. 

Unguis. 

Stomach. 

Torcular  Herophili.  1 

Vocal  Nerves. 

Stomachus. 

Trachaea.  ! 

Volvulus. 

St}lo  Chondro  Hoidams. 

Tragus. 

Vomer. 

Styloceratohyoides. 

Tranfverfalis  Colli, 

Urachus. 

Styloeides. 

Mufculus#  ' 

Ureter. 

StyloglofTum. 

Pedis, 

Urethra.' 

St^hyoideus. 

,  Penis, 

Uterus. 

Styl§pharinga?us. 

Sutura. 

tJva:  ■ .  • 

Subcartilagineum. 

Trapezius, 

Uvea  Membrana. 

Subclavian  VefFels. 

Triangulare  OdicuJum.  | 

Uvigena. 

Subclavius. 

Triangularis. 

Uvula. 

Subcutaneus. 

Triceps. 

W. 

Sublimis. 

Tricufpides.  1 

Watry  Humour. 

Sublinguales. 

Trigeminum.  j 

X. 

Subfcapularis, 

Trochanter.  N 

Xyphoides. 

Subftantia  Corticalis. 

Trochlea. 

z. 

Succenturiari  Renes. 

rrochlearis. 

Zootomy. 

Succus  Pancreaticus. 

runicle. 

Zugomaticus. 

Sudor. 

rubse  Fallopiana?.  ; 

Zygoma. 

SunarthroGs. 

Euftachiana:. 

Zygomaticum. 

Superbus  Mu  feu  Ins-* 

rubuli  Ladtiferi. 
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Tainting  and  Sculpture. 

A.  . 

A  Ltitude  of  the  Eye: 

Attitudes. 

Afped  Double. 

B. 

Bafs-Relief. 

Butt. 

C. 

Cariatides. 

Carnation. 

Cartons. 

Cement; 

Claro-Obfcuro. 

Compartment. 

Contours.  , . 

Catting  of  Drapery. 
Compofition; 

Contraft. 

Crayons. 

D. 

.  .*  •  4  i  -  ^ 

Decorum. 

Degradation; 

Deffein. 

Defign. 

Diftemperi 

Drapery. 

Diftance  of  the  Eye. 

Double  Afped. 

Etching. 

Eafil- Pieces. 

Extremities. 

E. 

Frefco. 

G; 

Grand  Gufto. 

Grotefque-W  ork. 

Grouppe. 

H. 

Hatching. 

Height  of  the  Eye. 

Ichnography. 

OneoTthe  SeSion  in  Perfpe- 
dive.  * 

Local  Colours. 

M. 

Manner. 

Maffes. 

Morefque-Work. 

Ordonnance. 

Orthographick  View. 

P. 

Ferfpe&ive,  . 

Aerial, 

Lineal, 

Pradical, 

Speculative. 

Plane. 

Plaftice. 

Pourtraits. 

Prints. 

Profile* 


1  R. 

Relief. 

Repofe. 

S. 

Scenography,’ 

Symmetry. 

Sculpture. 

Stucco; 

T. 

Teint. 

Taille  Douce. 

U. 

Union. 


Agriculture  and  Hortulane 
Terms. 

A. 

A  Bladation. 

Ablaqueatiori. 

Abnodation. 

Agriculture. 

Ampelite. 

Averruncation.’ 

c.  • 

Carbunculatien. 


Opticks  and  Terfpettive, 

V*  ■’  / 

A. 

A  Ccidental  Poinr. 

Altitude  of  the  Eye. 
Anacampticks. 

Anaclaticks. 

Angle  of  Incidence, 
Refledion, 
Refradion, 
Refraded. 

Aperture. 

Apparent  Place. 

Axis. 

B. 

Broken  Ray. 

Burning-Glafs. 

C. 

Camera  Obfcura. 
Catacaufticks,  or 
Caufticksby  Reflexion.' 
Catadioptrical  Telefcope. 
Cathetus, 

of  Incidence, 
of  Reflexion. 
Cauftick  Curves. 

Common  Axis, 

Ray. 

Concave-Glafles. 

Cone  of  Rays. 

Confufed  Vifion. 
Converging  Rays. 

D. 

Darkned  Room, 

Tent. 

Dioptricks. 

Dired  Ray. 

Diftance  of  the  Eye. 

Diftind  Bafe, 

Vifion. 


Divergence  Point. 
Diverging  Rays. 
Double  Afped. 

F. 

Faint  Vifion. 

Focus, 

Virtual. 

Front, 

Line. 

H. 

Height  of  the  Eye, 
Horopter. 

Horizontal  Line. 

I.  ... 
Ichnography. 

Image. 

Incidence. 

Incident  Poinr, 

Ray. 

Inclination  of  a  Ray. 
Infledion, 

L. 

Lens. 

Line  Horizontal,1 
Geometrical, 
Terreftrial, 
of  the  Front, 
Vertical, 
of  the  Station,’ 
Objedive, 

Sedion. 

Locus  Apparens. 

U. 

Magick  Lantern. 

Mean  Axis. 

Menifcus  Glafs. 
Microfcope. 

O. 

Objed-Glafs. 

Obfcura  Camera.' 
Opticks. 
Optick-Glafles, 
Pyramid, 
Triangle. 

P. 

Parallel  Rays. 

Pencil  of  Rays. 

Plane  of  the  Horopter, 
Reflexion, 
Refradion, 
Geometrical, 
Vertical. 
Perfpedive, 

Lineal, 
Aerial, 
Pradical, 
Speculative.' 
Plane  of  theProjedion, 
Point  of  Concourfe, 
Divergence, 
Incidence, 
Principal. 

Pole  of  a  Glafs. 
Presbitse. 

Principal  Ray, 

Point. 

Frifm, 

R. 

Radiation. 

Rainbow; 

Ray  Common.  \ ; 


Ray 


% 


V' 


V 
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Ray  Direct, 

of  Incidence, 

Reflexion. 

Rays  Convergent, 

Divergent, 

Parallel. 

Reflexion. 

Reflected  Ray. 

Reflecting  Telefcope. 

Refraction, 

Refracted  Angle. 

Refraction  from  the  Perpendi¬ 
cular. 

to  the  Perpendicular. 

S. 

Scenography. 

Sciography, 

Sciopticks. 

Senfible  Point. 

Species  Vifibiles. 

Scenographick  Projection. 
Similar  Light. 

X, 

Table, 

-Projecting, 

Raked. 

Telefcopes, 

Aerial, 

Reflecting. 

V. 

Vertex  of  a  Glafs. 

Vertical  Line, 

Plane. 

Virtual  Focus. 

Viflble  Species. 

Vifion. 

Vifual  Point, 

Rays. 

Vifion. 

Vifual  Angle.  *• 


— 


Botany  y  Natural  Hiftory,  and 
Meteorology ,  &c. 

A. 

A  Byfs. 

Acidulae. 

Acrofpire. 

.ffither. 

iEfchynomenous  Plants 
Air. 

Ala. 

Alabaftrum. 

Animals. 

Animalcula. 

Antherae. 

Anthology. 

Apetalous. 

Apices. 

Aquatick. 

Aquatile. 

Arboreous. 

Arborift. 

Aurelia. 

Arifta. 

Afparagus. 

Afperifoliare. 

Atmofphere, 

of  Confident  Bodies. 

Attire. 


Auripigmentum. 

Aurora  Borealis. 

Awme. 

B. 

Bacciferous. 

Baccivorus  Creature. 

Birds. 

Bivalves. 

Blood. 

Botaiicks: 

Botanift. 

Botany. 

Bulbous  Roots. 

Bulbus. 

C. 

Calyx. 

Capillamenta. 

Capillary  Plants. 

Capitatae  Plants. 

Capitulum. 

Capras  Saltantes, 

Capreolus. 

Capreolata?  Plantae. 

Capfula  Seminalis. 

Capfulate  Plants. 
Catbunculation. 

Carina. 

Caro. 

Cajlor  and  Pollux. 

Cauliferous  Herbs. 

Caulis  r 

Chryfalis. 

Chives, 

Cirri.  '*  . 

Clafpers. 

Compounded  Flower. 
Coniferous  Plants. 

Convolution. 

Cor. 

Corniculate  Plants. 

Corpufcles. 

Croci. 

Corymbus. 

Corymbiferous. 

Culmiferous. 

Culmus. 

Currents. 

Cyma. 

D. 

Damps  in  Mines. 

Deciduous  Flowers. 

Defluvium. 

Deterradon. 

Dew. 

Diaphaneity. 

Difform  Flowers. 

Digitatum  Folium. 

Difcus. 

Diflimilar  Leaves. 

Dorfiparous  Plants. 
Draco-Volans. 

E. 

Earth. 

parthquakes. 

Ebbing  and  Flowing  of  the  Sea. 
Echinus. 

Empalement. 

Epiphyllofpermous. 

Equinus  Barbatus. 

Equivocal  Generation. 

F. 

Facula:. 


f 
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Ferrugineous  Waters. . 

Fillies.  '  : 

Flower  of  a  Plant. 

Fluores. 

Flux  and  Reflux  of  the  Sea. 
Foliation. 

Folliculus. 

Formed  Stones. 

Foffils. 

Frontatum. 

Frumentaceous. 

Fundus  Plants. 

G.  . 

Gemma. 

Geniculum. 

Gians. 

Gramineous  Herbs. 

Gregarious  Birds, 

H. 

Hail. 

Halo.  •'  r  ;  '  5 

Halo’s. 

Harmitan. 

Hippeus. 

Hurrican.  rn<  5 • 

Hypophyllofpermous. 
i- 

Ice.  - 

Ignis  Fatuus. 

Imbricated. 

Inoculation. 

Imperfed:  Flowers," 

Plants. ^ 

Infitio.  '  ■ 

Internodium. 

Juba. 

Julus. 

L. 

Lampadias.  .  ‘  r  * 

Lead. 

Legumen. 

Legumenous  Plants. 

Levant. 

Load- done. 

Loculamentum. 

Lonchites. 

Locuftae. 

n  M. 

Maculae  Solares. 

Magnet. 

Magnetifm. 

Malleolus. 

Marchafite. 

Medulla,  Cor,  ; 

of  a  Plant. 

Mercury.  *  J 

Metals  and  Minerals. 

Meteors. 

Mimofle  Plants. 

Monopetalous  Flower. 

Monfoons. 

Mud  fuckers. 

N. 

Natural  Hiftory: 

Necydalus. 

Nervus. 

Nitre. 

Nucamentum. 

Nuciferous  Plants. 

Nucleus. 

Nympha. 

Oculus. 


•  V  i 


Ic 


I 

. L /; 


/ 


10  Both  VOLUME  S. 


O. 

Oculus. 

Qfficulum. 

Pi 

Panicula. 

Papilionaceous  FloVvet 
Pappofe. 

Pappus. 

Parafelene. 

Parafytical  Plants. 
Parhelii. 

Particles. 

Pedicufus. 

Pennata  Folia. 

Pelagiae. 

Petala. 

Petrifaction. 

Pinnata  Eolia. 
Pifcivorous  Animals; 
Pithias. 

Plants. 

Plume. 

Polypetalous. 

Polyfpermae. 

Pomiferous  Plants, 
Herbs. 
Pruniferous  Trees, 
pry  an  Tin. 

Pudicae  Plantte. 

a 

Quadrupeds. 

R. 

Radicle. 

Rainbow. 

Rays  of  Light. 

Roots  of  Plants. 
Rubigo. 

S. 

Sagitta. 

Salt. 

Scapus. 

Semets. 

Seminal  Leaves; 
Senfitive  Plants. 
Siliqua. 

Silver. 

Snow. 

Solidity. 

Sound. 

Spots  in  the  Sun. 
Springs  and.F°unl:a*nS‘ 
Stala&itae. 

Stamina. 

Stamineous. 

Stellate  Plants. 
Stolonefis. 

Stones; 

Stile. 

Strata; 

Striae. 

Style. 

Suffrutex. 

Sulphur. 

X  • 

Tergifoetous. 

Tetrapetaloiis. 

Thermae. 

Thunder. 

Thyrfus. 

Tides- 


Tornado. 

Trees. 

Trunk  Roots. 

Tuber. 

Tuberous. 

Tubuli  Vermiculares. 
Turriones. 

V. 

Vafculiferous. 
Vegetables. 
Vermiculation. 
Verticillate  Plants. 
Veru. 

Villi. 

Virgai. 

Vitriol. 

Viviporous  Animals. 
tJmbeliferous  Plants. 
Uniform  Flowers. 

W. 

Water. 

Waves  of  the  Sea. 
Wind. 

X- 

Xiphias. 


....  c 


L  AW, 

Common ,  Civil  and  Canon . 


.  i 


A. 


A  Bactors. 

^  Abalie  nation. 

Abate. 

Abator. 

Abrochment. 

Abdication. 

Abdicere. 

Abettors. 

Abeyance. 

Abisherifing. 

Abjuration 

Abolition. 

Abrenunciation. 

Abridgment. 

Abrogate. 

Abrogation. 

Abfolute. 

Abftenfion. 

Abuttals. 

Accedas  ad  Curiam  (a  Writ.) 

Vice  Comitem,  {a 
Acceptance.  Writ.) 

Acceptilation. 

Acceflary. 

Account. 

Accord. 

Acquietandis  Plaegiis. 
Acquietantia  de  Shiris  &  Hun¬ 
dreds. 

Acquittal. 

Acquittance. 

A&ion, 

of  a  Writ, 

Upon  the  Cafe, 

Mix’d, 

upon  the  Statute, 
Perfonal, 

Real* 


A&ion  Popular, 

Civil, 

Penal, 

Prejudicial, 

Anceftral. 

A&ot. 

Aduary. 

Addidio  in  Diem.' 

Addidion. 

Addition. 

Ad  Inquirendum  {a  ffl rit.) 
Adjournment. 

Adjudge. 

Ad  jura  Regis. 
Admeasurement. 
Adminiftrarion. 
Adminiftrator. 

Aamittendo  Clerico. 
Admittendoin  Socium. 

Ad  quod  Damnum. 
Adramire. 

Ad  Terminum  qui  prseteriit. 
Ad  Ventrem  infpiciendum. 
Adventitia  Bona. 

Advocates. 

Advocatione  Decimarum. 
Advowell. 

Advower. 

Advowfon. 

^Etate  Probanda  (a  Writ.) 
Affeerors. 

Affiance. 

Affidavit. 

Afforeft. 

Affray. 

Affrayment.' 

Age. 

Ageprier. 

Agent  and  Patient. 
Aggreffor. 

Agild. 

Agift. 

Agifters. 

Agiftors. 

Agnation. 

Aid. 

Aile. 

Alba  Firma; 

Ale-Tafter. 

Alien. 

Alienation. 

Alimony. 

Allegiance. 

Allegation. 

Allegiare. 

Aller  fans  jour; 

Alliance. 

Allocatione  facienda. 
Allocation. 

Allodial. 

Allodium. 

Altera  ge. 

Alto  &  Baffo. 
Ambi-dexter. 
Amendment. 
Amercement, 

Royal. 

Amittere  LegemTerrac 
Amnefty. 

Amortife* 


Ampli* 
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Ampliation. 

Amy. 

Anarchy. 

Anceftor. 

Anchorage. 

Ancient  Demefne* 

Angaria. 

Angild. 

Anhelote. 

Aniente. 

Anjour  and  Waft£. 

Annates. 

Anniented. 

Annua  Penfione. 

Annualia. 

Annuity. 

Anoyfance. 

Antinomy. 

Apertura  Feudi* 

Apoftata  Capiendo 
Apoftare  Leges. 

Appeal. 

Appellant. 

Appellor. 

Appendants. 

Appertinences. 

Apportum. 

Apportionment. 

Appofale. 

Apprendre. 

Appropriate  Communem, 
Honorem.  • 
Appropriation. 

Approvement. 

Approvers. 

Appurtenences. 

Arbitrator. 

Arbitrement. 

Arch-Deacon. 

Arches. 

Arraign. 

Array. 

Arrentation. 

Arrearages. 

Arreft. 

Arreftandis. 

Arreftandfr. 

Arrefted. 

Alfart. 

Affault. 

Alfets. 

Aflifa  cadere, 

Magna, 

Judicium,  . 

Nocumentis, 

Cqntinuando, 

Proroganda, 

de  Mort  d 'Anceftor. 

Aflize, 

d’Arrain  Prefentmenr, 
of  Novel  Dilfeizin, 
of  the  Foreft, 
of  Bread  and  Beer. 
AfTociation. 

Alfoyle. 

Aftumpfir. 

Attachimenta  Bonorum 

de  SpinisSc  Bofco. 

Attachments. 


(P 

v> 


J/Dj 


Attachment  of  Privilege; 
Attachment;  Foreign. 
Attachment  of  Foreft. 
Attaindure. 

Attaint. 

Attainted. 

Attainder  by  Procefs. 
Attendant. 

Attornato  Faciendo  vel  Recipi 
,  endo. 

Attornmenr* 

Attorney. 

Audience  Court. 

Averdupois. 

Audiendo  8c  Terminando. 
Audita  Querela. 

Auditor, 

Auditors, 

of  the  Recdfits. 

Ave. 

Aventure. 

Average. 

Averiis  captis  in  Withernam. 
Averment. 

Averpeny. 

Augmentatiou. 

Attmone. 

Avowee. 

Avowry. 

Authenticks; 

Auxilium  Curiae. 

Auxilium  ad  Filium  Militem  fa¬ 
ciendum. 

Auxilium  petere, 

Regis, 

Vice-Comitum. 

Award. 

Ayde. 

Ayel. 

Ayliamenta. 

B. 

Baccerind  Thief. 

Badger. 

Baile. 

Bailement. 

Bailiff. 

Bail  iff  Errant. 

Bailiff  Franchifes. 

Bailiwick. 

Ballivo  Amovendo. 

Ban. 

Bank. 

Bankrupt. 

Bannimus. 

Bargain. 

Baron. 

Baron  and  Femme. 

Barr. 

Barfee. 

Barretor. 

Barretry. 

Barrifters. 

Baffe  Fee, 

Court, 

Tenure. 

Bafilical  Conftitutions. 
Batchellors. 

Battel. 

Battery. 

Beadle. 

Beauplcaders. 


Benefices. 

Beneficio  priir.o  Ecclef.  habend. 
Benevolentia. 

Beneficiarum  Cedendarum  Ad; 
Beneficium  Diviforis, 

Ordinis. 

Befaile. 

Bigamy. 

Bilanciis  DefefendiS. 

Bilinguis. 

Bill, 

of  Store, 
of  Sufferance. 

BiJIa  vera. 

Bifliop.’ 

Black-mail, 

Black  Rod. 

Blench. 

Blood-wit. 

Bloody-Hand. 

Bock-land. 

Bona  Notabilia, 

Patria. 

Bonis  non  Amovendis." 
Bord-Lands. 

Borough  Englijh. 

Borow,  Borough,  or  Burg# 
Borow-Head.  v 
Bottomry. 

Bred  wire. 

Breve. 

Breve  Perquirere. 

Breve  Redo. 

Brevibus  8c  Rotulis  liberandis. 
Bribers. 

Brief. 

Broad  Half-pen  y. 

Brugbote. 

Bulfe. 

Burbreach; 

Burgage. 

Burg- bote. 

Burg-mote. 

Burglary. 

By-Laws. 

C. 

Canon  ^ 

Common  >  Law. 

Civil  J 

Cape  Parvum. 

Cape  ad  Valentiam: 

Capias. 

Capias  condu&os  ad  Profile.' 
Capias  Profine, 

ad  fatisfaciend. 

Utlegatum, 

inWithernam  de  homine’ 
de  Averiis. 

Caption. 

Cafu  confiimili. 

Cafu  provifo. 

Catallis  Captis, 

Readendis: 

Caufa  Matrimonii  Prelocuri. 
Caufam  nobis  lignifices. 

Cautione  admittenda. 

Cepi  Corpus. 

Certificate. 

Certification  of  Adize, 

of  Novel  Dilfeifin 
de  Recogn.  StapufT 
Ccrtifi- 
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Ceritficando  de  Recognitione. 
Certiorari. 

Ceflavit. 

Ceffion. 

CeiTionary. 

Ceffor. 

Challenge. 

Champarty. 

Champion  of  the  King. 
Chancellor  of  the  Exchequer. 
Chancellor  of  the  Dutchy  of 
Lancafter. 

Chancery. 

Chance-Modly. 

Chapel. 

Chapters. 

Charta  Pardonationi  fe  Defend. 
Charta  Pardonationis  Utlegaria?. 
Charter, 

Party. 

Land.  . 

Chartis  Reddendis. 

Chafe-Wax. 

Chattels. 

Chicanry. 

Chirographer. 

Chivalry. 

Church-Scot. 

Circuity  of  Action. 

Civil, 

Law. 

Clamea  admittenda  in  itinere 
Atturnatum. 

Clarigatio.  ,  ■ 

Claulum  fregir. 

Clerico  admittendo, 

capto  per  Star.  Mercat. 
convicto  CommilT.Eccief. 
infra  Sacros  Ordines,  &c, 

Clerk, 

Controuler, 
of  the  A6ts, 
of  Affize, 
of  the  Checque , 
of  the  Crown, 
of  the  Crown  in  Chancery , 
of  the  Errors  in  the  King's- 
Bench.  t 

of  the  Errors  in  the  Excheq. 
of  the  Errors  in  th o.  Common 
Pleas,  "<  :  •  - 


x  of  the  EfToigns.  * 

of  the  Extracts, 

rw-biid 

of  the  Hamper, 

s-itv  •; 

of  the  Juries, 

.•  y  i 

of  the  Wardrobe, 

oioiotc.'j 

of  the  King’s  Silver, 

ofthe  Market, 

Marfhal  of  the  - 

King’s  ’ 

Houfe, 

of  the  Nichils, 
of  the  Outlawries, 
of  the  Parliament, 
of  the  Peace, 

of  the  Pell,  y 

of  the  Petty-Bag, 

of  the  Pipe, 

of  the.  Pleas, 

of  the  Privy-Seal, 

of  Sewers,  ; 

of  the  Signet, 


Clerk  of  the  Treafury, 
of  the  Warrants. 

Cocker. 

Code. 

Codicil. 

Cofferer. 

Cognatione. 

Cognifance. 

Cognifee. 

Cognifor. 

Cognitionibus  mittendis. 
Collateral  Alfurance. 

Collatione  fadta  uni  poft  mor¬ 
tem  alterius. 

Collatione  Heremitagii. 
Collation. 

Collegiate  Churches. 

Collufion. 

Colour  of  Office. 

Com  Barons. 

Comendam. 

Common. 

Common-Pleas. 

Communi  Cuftodia. 

Communia  placita  non  tenenda 
in  Soccaria. 

Compertorium. 

Computo.  \ 

Confifcate, 

Conjuratione. 

Confiftory. 

Confpiratione. 

Conftable. 

Conftat. 

Conftitum. 

Conftitutions.^ 

Confultation. 

-Contentment. 

Continual  Claim. 

ContinuandoTranfgref. 

Contraband-Goods. 

Contract. 

Contra  formam  Collationis. 
.Contra  formam  Feoffamenti. 
Contramandatio  Placid. 
Contributione  facienda. 
Controller. 

Conventio. 

Convention. 

Convidt. 

Convocation. 

Conufant. 

Coperceners. 

Copia  Libelli  deii^erando. 
Copy-hold.  IF* 

Coram  non  Judice . 

Corod  io  hab.endo. 

Coronatore  eligendo. 

Coroner. 

Corporation. 

Corpus  cum  Causa. 

Corrector  ofthe  Staple. 

Cofen  age. 

Cofbering. 

Covenants. 

Covertures. 

Covin  e. 

Counts. 

Counter-Plea. 

Counting-Houfc. 
County-Court.  • 

g 


Courts. 

Court-Baron. 

Court  of  Chivalry. 

Delegates, 

Peculiars, 

Requefts. 

Courtefie  of  England • 
Couteulaugh. 

Cranage. 

Cui  ante  Divortium: 

in  Vita. 

Culprit.  > 

Curar  or. 

Curia, 

avifare  vult, 
claudenda. 

Curlitor. 

Cullode  admittendo  Sc  amoven- 


do. 


Cultodes  Libertatis  Anglic  au- 
thoritate  Parliamenti. 

Cuftom. 

Cuftoms  and  Services. 

Cuftos  Brevium, 

Placitorum  Corona?, 
Rotulorum, 

Spiritualium, 

Temporalium. 

Cutter  ofthe  Tallies. 

D. 

Damage, 

Clear, 

Feafant. 

Darreine. 

Dative  Tutelage. 

Day. 

Days  in  Bank. 

Dean, 

Rural. 

De  bene  effe. 

Debenture. 

Debito. 

Debet  8c  Solet. 

Decern  Tales. 

Deceptione. 

Decies  tantum. 

Decimis  folvendis. 

Declaration. 

Decree. 

Decretals. 

De  Deoneranda  pro  Rato  Por- 
Portionis. 

Dedi. 

Dedimus  Poteftatem. 

Deeds. 

De  Elfendo  quietum  de  Tolonio. 
Deemfters. 

De  Expenlis  Militum. 

Default. 

Defeizance. 

Defendant. 

Defendemus. 

Deforcement. 

Deforceor. 

Degrading. 

Deforciatio. 


Delegates. 

Delegation. 

Dernain. 

Demefne. 

Demandant. 

Demife.  Democracy. 
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Democracy. 

Demurrer. 

Denizen. 

Deodand. 

Departer. 

Departure. 

Departure  in  Defpight  of  the 
Court. 

Depofition. 

Depofitum. 

Deprivation. 

De  quibus  fur  Diffei. 

Deraigne. 

Derelids. 

Defcent. 

Defon  TortDemefne. 
Defpotick. 

Debt  or  Debts. 

Detinue. 

Devaftaverint  Bona  Teftatoris. 
Devenerunt. 

Devife. 

Diem  claufit  extpenum. 

Dies  Datus. 

Dieu  fon  Ad:. 

Digeft. 

Dilapidation. 

Dimiffory  Letters. 

Difability. 

Difcenr. 

Difclaimer. 

Difcontinuance, 

Difcontinuance  of  Poffeflion  of 
Plea  or  Procefs. 

Difmes. 

Difparage  in. 

Difpaupered. 

Difpenfation. 

Diffeifin. 

Diffeifin  upon  Diffeifin. 

Diftrefs. 

Diftinguas. 

Divorce. 

Docket. 

Dominicum. 

Domo  reparanda. 

Dote  affignanda. 

Dote  unde  nihil  habet. 

Double  Plea, 

Quarrel. 

Dower. 

Duces  tecum. 

Dum  fuit  intra  astatem. 

Dum  fuit  non  compos  mentis. 
Duplex  Querela. 

Duplicate. 

Dureffe. 

E. 

Eafements. 

Edid. 

Ejedione  Cuftodia?, 
firmse. 

Eire  or  Eyre. 

Eledion  de  Clerk. 

Elopement. 

Emancipation. 

Emblements. . 

Embraceur. 

Embracery. 

Emendatio, 

Panni, 


Emendatio  Panis  &  Cervificae. 
Empannel. 

Emparlance. 

Emphyteufis. 

Emphyteata. 

Emptio  Venditio. 

Enchefon. 

Encroachment. 

Enditement. 

Endorfe. 

Endowment. 

Enfranchife. 

Enqueft. 

Entayle. 

Enterpleder. 

Entire  Tenancy. 

Entrufion, 

de  Gard. 

Entry. 

Entry  ad  Communem  Legem. 
Entry  ad  Terminum  qui  praete 
riit. 

Entry  causa  Matrimonii  praelo' 
cuti. 

Entry  in  Cafu  Provifo, 

Confimili. 

Entry  fine  alfenfu  Capitali. 
Enure. 

Eques  Auratus. 

Equity. 

Errant. 

Error. 

Efcambio. 

Efcape. 

Efchear. 

Efcheator. 

Efnecy. 

Efpicurnantia. 

Efplees. 

Effendi  Quietum. 

Effoigne. 

Eftrangers. 

Eftray. 

Eftreat. 

Eftoppel. 

Eftrepe. 

Etate  probund^. 

Evidion. 

Examiners  in  Chancery. 
Exception. 

Exchange. 

Exchequer . 

Excommunicato  Capiendo, 

Deliberando, 
Recipiendo. 

Execution. 

Executione  facienda. 

Executione  in  Withernam. 
Executor, 

Executor  de  fon  Tort. 
Exemplifications  of  Letters  Pa¬ 
tents. 

Exemplificatione. 

Ex  Gravi  Querela. 

Exhibit. 

Exigendary. 

Exigent. 

Exigenter. 

Ex  mepo  motu. 

Ex  Officio. 

Exonerative  Seda?, 
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Ex  Parte  Talis. 

Expedant  Fee. 

Expends  militum  Levandis, 
non  Levandis. 
Ex  Promiftor. 

Extend. 

Extendi  facias. 

Extent. 

Extirpatione. 

Extinguilhmeilt. 

Extortion. 

Extra  Judicial.  .  . 

F. 

Fabrick  Laws. 

Faculty. 

Fait. 

Falfe  Claim, 

Imprifonmenr. 

I  Falfo  Judicio. 

Falforetorno  Brevium. 
Failing  of  Record. 
Faint-pleader. 

Fealty. 

Fee, 

Abfolute, 

Conditional, 

General, 

Tail  Special. 

Fee-Farm. 

Eee-Simple. 

Fee-Tail. 

Felo  de  fe. 

Felony. 

Feod. 

Feodary.' 

Feoffee. 

Feoffment. 

Feoffer. 

Feude. 

Feudes. 

Fieri  facias,  , 

Filacer. 

Fine,  ^  V.- 

adnullando  Levato,' 
capiendo  de  Terris* 
Force, 

Ievando  de  Tenement^,' 
non  Capiendo  pulchre, 
Placitando, 

pro  Rediffeifina  capienda. 
Fines  for  Alienation. 

Firft  Fruits*. 

Fled-wite.  . 

Flames-wite. 

Force. 

Forcible  Detaining. 

Entry. 

Fore- judg’d  the  Court. 
Fore-judger. 

Foreign  Attachment, 

Matter, 

Oppofer, 

Plea, 

Service. 

Foreft. 

Forefter. 

Forfeiture, 


of  Marriage* 


Forger. 

Forgery. 

Formedon. 


Foreftal. 
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Foreftalling. 

Fourch. 

Franchife, 

Royal 
Frank  Almoin, 

Chafe, 

Fee, 

Form, 

Fold, 

Law, 

Marriage, 

Fledge, 

Tenement. 

Free-Bench. 

Free-hold, 

in  Deed, 
in  Law. 

FrefliDiffeilin, 

Fine, 

Force, 

.  Suit.  * 
Frod*mortel. 

Fugitives  Goods* 

G. 

Gabel. 

Gage. 

Gager  Deliverance. 

Garbler. 

Gardeyne  de  L’Eglile. 
Garnifhment.  . 

Garter. 

Gavelet. 

Gavel-kind. 

Gauger. 

Gaynage. 

General  I  flue. 

Generofa. 

Gild. 

Good-a-bearing. 

Grand  Days, 

Diftrefs, 

Cape. 

Grant. 

Gree.  •  : 

Green-Cloth. 

Green- Wax. 

Guardian, 

of  the  Spiritualities, 
of  the  Cinque-Ports. 

Gwaife. 

H. 

Habeas  Corpora, 

Corpus. 

Habendum. 

Habere  facias  Seifinam, 

Vifum. 

Habitation. 

Half-Tongue. 

Hamper. 

Happe. 

Herald. 

Herede  abdu&o, 

deliberando  alii  qui  ha- 
bet  Cuftodiam  Terrae. 

Heretare. 

Haeretico  comburendo. 

Harior  or  Heriot. 

Heir. 

Hereditaments. 

Heriot, 

Cuftom, 

.  Service, 


Homage, 

Anceftral, 

Homagio  Refpe&uando. 
Homicide, 

Voluntary, 

Cafual. 

Homine  Capto  inWithernamium 
Elegendo  ad  Cuftodiam 
Replegiendo. 

Hors  de  fon  fee. 

Horch-pot. 

Hue  and  Cry. 

Huftings. 

I. 

Illefviable. 

Identitate  Nominis. 

Ideoca  Inquirenda. 

Jeofail. 

Jetfon. 

Ignoramus. 

Imparlance  General, 

Special. 

Imparfonee. 

Impeachment  of  Waft. 

Implead. 

Impoft. 

Impropriation. 

In  Cafu  confimili. 

Incident. 

Incumbent. 

Indenture. 

Indicavit. 

Indi&ment. 

Induction. 

In  forma  Pauperis. 

Informatus  non  fum. 

Ingrelfu, 

ad  Communem  Legem, 
ad  Terminum  qui  pre- 
teriit, 

caufa  Matrimonii, 
cui  ante  Divortium, 
dum  fuit  intra  iEtatem, 
dum  fuit  non  compos 
Mentis, 

in  cafu  confimili, 
in  cafu  provifo, 
in  le  per, 

fine  aflenfu  capital!, 
fuper  Difleifina  in  fe  qui- 
bus,  v 

fur  cui  in  Vita. 
Ingroflator  Magni  Rotuli. 
Ingrofler. 

Ingrofling. 

Inheritance. 

Inhibition. 

Injunction. 

Inlagary. 

Innotefcimus. 

Inns  of  Court* 

Innuendo. 

Inquirendo. 

Inquifition. 

Inquifitors. 

Inrolment. 

Infimul  tenuit. 

Infpeximus. 

Inftitutes. 

Inftitutiones^ 

Intenfion. 


on? 


Interlocutaty  Order. 

Inteftates. 

Intrufion. 

Intrufionei 

Invadiatus. 

Invoyce. 

Inventory. 

Journey  s  Accounts, 

Joynture. 

Iflue. 

Judge. 

Judgment. 

Jurates. 

Jurifdidtiom 
Juris  ultrum. 

Juror. 

Jury. 

Juftice, 

of  the  Common-PIeas: 
of  the  Forefr, 
of  the  Queen  s-Bench, 
of  Aflize, 
in,  Eyre, 

of  Goal- Deli  very  I 
of  Nifi  Prius, 

of  Oyer  and  Terminer; 
Juiticies. 

K. 

Keeper  of  the  Great-Seal, 
Privy-SeaL 
.  Forefi. 

Kjng s-Bench. 

Knights-Service. 

L. 

Label. 

Laborariis. 

Laches. 

Lagon. 

Land-Tenant: 

Lanis  de  Crefcentia  Wallia?,  Sic. 
Lapfe.  9  - 

Larcenary. 

Laft  Hey  re. 

Latitat. 

Laudimium. 

Laudum. 

Law, 

of  Arms, 

Merchants,’ 

Spiritual, 
of  the  Staple1,’ 

of  Reprifals  or  Marque^ 
Day, 

Lawlefs  Court. 

Leafe. 

Leet. 

Legacy. 

Legari. 

Leflee. 

Leflor* 

Letters  Patent,! 

of  Attorney.5 
Levant  and  Couchant.’ 

Levari  facias, 

Damna, 

Quando. 

Libel. 

Libello  habendo. 

Libera  chofea  habendo. 

Liberate. 

Libercatibus  allocandis, 

Libertatibus 
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Libertatibns  exigendis. 
Libertine. 

Licence  to  arife. 

Licentia  Surgendi, 

Ttansfretandi. 

Liege. 

Life- Rent. 

Liegeancy. 

Limitation  of  AfTize. 

Liquid. 

Livery, 

of  Seifin. 

Locatio  condudio. 

Loquela  fine  Die. 

Lord. 

Lourgulary. 

Lucrative  Intereft. 

M. 

Magna  Allifa, 

Charta. 

Maim. 

Mayheim. 

Mannor, 

Mainpernable. 

Mainpernors. 

Mainprife. 

Maintained 
Majus  Jus. 

Make. 

Male  tent. 

Male  tolte. 

Mandamus.* 

Mannopus. 

Mannor. 

Manslaughter.  r 

Manu-captio. 

Manu-tenentia  ■  y 

M^ritagio  amififo,  < 

foris  fado. 

Marftial.  -  r 

Marjhaljea , 

Martial  Law. 

Matter  of  the  Rolls, 

Chancery, 

the  Court  of  Wards, 
the  Horfe, 

Armory, 

Ordnance. 

Houlhold, 

Faculties, 

Wardrobe. 

Meafurcs, 

of  Capacity, 
of  the  Exchequer. 
Melius  inquirendum. 

Mefn. 

Mefliiage. 

Minor. 

Mint. 

Mif-adventure. 

Mife. 

Miferecordia.. 

Mil-prifion. 

Mittendo  Mahtifcripto. 
Mittimus. 

Mix’d  Tythes. 

Moderata  Miferecordia. 

Modo  &  Forma. 

Modus  Decimandi. 

Monopoly. 

Monopolizers. 


Monftrans  *de  droit, 

defaits,£fa 

Monftraverunt. 

Moot. 

Moot-Men 

<  *  i  * 

Moratur. 

Mortgage. 

Mortmain, 

Statute. 

Mortuary. 

Mulier. 

Multa. 

a  Multo  fortiori. 
Muniments. 

Murage, 

Murder. 

Mute. 

Mutuum. 

N. 


Naam. 

Namation. 

Nativo  habendo. 
Naturalization. 

Ne  admitcas. 

Negative  pregnant. 
Neife. 

Ne  Injufte  vexas. 

Neint  Comprife. 

Nichol. 

Nihil, 

Dicit, 

Capiat  per  Breve, 
Billam. 

Nifi  Prius. 

Nomination. 

Non-ability.  ;  t.  , 
Non-admittas.  , 


'  *■  j 

L  .* 


Non-age. 

Non-claim, 

Compos-mentis, 
Diftringuendo, 
Eft  Culpa  bilis, 

xt  t  ,  .  Fadum* 

Non  Implacitando, 
Intromittendo, 
Mercandizanda, 


Moleftando, 

,  _  ' 
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Obftante,  .q 
Omitt.  propter  aliquam,£5c. 
Ponendis  in  Affif.  8c  Jurat. 
Procedendo, 

Refiftenria^ ;  , 

Refidence,. 

Sane  Memory, 

Solvendo  Pecuniam, 

Suit, 

Sum  Informatus^ 

Tenure. 

Notary. 

Novation. 

Novel  Alignment,- 
Dcfeifin.  ’ 

Nude  Contrad, 

Matter. 

Nuper  Obiit. 

Nufance. 

Nuncupative  Will. 

O. 

Oath. 


.arjrtno. 


iim 


Obedientiales. 

Oblations. 


Obligation. 

Oblata. 

Obligee." 

Obligor. 

Obventions. 

Occupant. 

Occupancy. 

Occupation. 

Occupavit. 

Occupiers. 

Odo  Tales. 

Odio  &  Aria. 

Office. 

Official. 

Oleron  Laws. 

Onerando  pro  Rato  Porrionisi 
Oni. 

Option. 

Orando  pro  Rex  Sc  Regno. 
Ordinance, 

of  the  Foreft. 

Ordinary. 

Ordinatione. 

Originalia. 

Ovelty  of  Services. 

Overt  Ad. 

Oufter  la  Main. 

Out-law. 

Out-lawry. 

Out-riders. 

Owelty. 

Oyer  and  Terminer  de  Record,1 

P. 

Padum  CommilTorium 
Pain  fort  &  dure. 

Pannel. 

Paper- Office. 

Panage. 

Paracium.  * 

;Paramount. 

Paraphanulia. 

Paravaile. 

Parcel-Makers. 

’  Parceners. 

Parcinary. 

Parco  Trado. 

Parliament. 

Parfon. 

Parfonage. 

Partes  Finis.' 

Parties. 

Partitione  facienda; 

Partition. 

Party-Jury. 

Parvo  Npcumento. 

Pafcha  Claufum. 

Pafchal  Rents. 

Fas  de  Sourris. 

Paflfagio. 

Patents. 

Patron. 

Peculia. 

Peers. 

Penfion, 

Order, 

Writ. 

Pentecoftals. 

Perambulation  of  the  Foreft. 
Perambulatione  iacienda. 
Peravayle. 

Perch. 

Per 
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Peny. 

Peny-Weight. 

Perdonatio  Utlegariae. 
Peremptory. 

Perinde  Valere^ 

Perjury. 

Permutatione  Archidiaconauis. 
Per  My  8s'  Per  Tour. 

Pernance. 

Per  qua?  Servitia. 

Perque  Servitia. 

Perquifite. 

Perquifites  of  Court. 
Perpetuity. 

Perfonable. 

Perfona!, 

Services, 

Tythes. 

Perfonality. 

Petit  C&pe, 

Parcenary, 

Sergeantry,, 

Treafon. 

Pie-powder  Court. 

Pipe. 

Placard. 

PlantifF. 

Plaint. 

Plea. 

Pleadings. 

Pleas  of  the  Swords 
Plebania. 

Pledges. 

Plegiis  Acquittandis. 

Plena  foris  fadfura* 

Plenarty. 

Pluries. 

Pone, 

per  Vadium. 

Ponendis  in  Aflilis. 

Ponendum  in  Ballium. 
Ponendum  Sigillum  ad  Except. 
Pontage. 

Pontibus  reparands. 

Portioner. 

Port/mote.- 
Port -Reeve. 

Poffe  Comitatus. 

Poffeifion. 

Poftea. 

Poft  Diem, 

Deffeifin, 

Fine, 

Term,  . 

Nati. 

Poftulation. 

Pound. 

Pour  faire  Prodamee. 

Party, 

Seifer  Terres  la  Feme. 
Pourfivant. 

Pourveyance. 

Pourveyor. 

Power  of  the  County. 
PoyningS  Law. 

Praecipe, 

in  Capite, 

Quid  reddar. 
Pragmatick, 

Sanction: 

Preamble. 


i; 


Pratnunicentes 
Precariae. 

Premunire. 

Prayage. 

Prebend. 

Prebendary. 
Precepartium. 

Precept. 

Pre- contra#. 

Predial  Tythes. 
Pre-Fine. 

Premifes. 

Premium. 

Peremption. 

Premuqire. 

Prendre,’ 

de  Baron, 
Prepenfed. 

Prerogative. 
Prefcription. 
Prefentation. 

Prefentee. 

Prefentment. 

Prefident. 

Prefling  to  Death; 
Preft, 

7  f 

Money. 

Prefumption. 

Prefented  Tyth, 

Rights. 

Prevaricate. 

Prevarication. 

Primage  Primitive. 
Primier  Seifin. 
Primogeniture. 
Principal. 

Priority. 

Prifage. 

Privilege, 

Perfonal, 

Real. 

Privy-Seal. 

Probate  of  Teftaments* 
Probator. 

Procedendo. 

Proce  fs. 

Proceflio. 

ProcefTum  Contiuando. 
Prochein  Amy. 
Proclamation, 

of  a  Fine, 
of  Rebellion. 
Pro  ConfefTo. 

ProCfcor. 

Prodrors  of  the  Clergy. 
Procurators. 
Procuratory. 
Procurations. 

Profene  Vice  Comitis; 
Profer. 

Prohibitio  devafto. 
Prohibition. 

Pro  in  Divifo. 
Prolocutor. 

Promoters. 

Promulge. 

Pronotary. 

Pro  partibusLiberandis. 
Property. 

Propriety. 

Proporcitas. 

h 
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Proprietate  probanda. 

Pro  Rata; 

Prorogue. 

Profecutor. 

Protection. 

Proteft. 

Proteftation. 

Protonotary. 

Provifo. 

Provifions; 

Punitory  Interefr; 

Puny. 

Purchafe. 

Purgation. 

Purlue. 

Purparts. 

Purfeivant, 

Purveyance. 

Purveyor. 

Q: 

Qua?  plura,  ,x  , 

Servitia. 

Quale  Jus. 

Quamdiu  bene  fe  gefferinL 
Quantum  Meruit, 

EjecitinfraTerminumi 
Quare  Impedit, 

Incumbravit, 

Intrufit,’ 

Non  admifir. 

Non  permittit. 

Non  obftruxit. 

Quarentina  habendo. 

Quarrantine. 

Que  Eftate. 

Que  eft  Mefne. 

Quern  Reditum  debet: 

Querela, 

Frefhia?  fort  ice, 

Coram  Rege. 

Quaerens  non  invenit. 

Queft, 

-Men. 

Queftus, 

eft  nobis. 

Qui  Improvidej/ 

Juris  Clamari 
Quid  pro  Quo. 

Quietus. 

Quint  Exa#; 

Quite  Claim. 

Quit-Rent. 

Quo  Jure, 

Warranto. 

Quod  Clerici  non  obligenter, 
Beneficiarii, 

Quod  ei  deforcer, 
permittat. 

Quorum. 

R. 

Rageman. 

Ranger. 

Rapines. 

Raptu  Haeredis. 

Rate  Tythes. 

Ratification. 

Rationabili  parte  Bonorum. 
Rationabilibus  Divifis. 
Re-attachment. 

Rebutter. 

|  Recaption.  .  o 

Ravifhment 


:r 
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Ravifhment  de  Guarde 
Reatforefted. 

Rebellious  Affembly. 

Receiver, 

of  the  Fines, 

General  of  the  Dutchy 
of  Lancafler. 
Recognizance. 

Recognifee. 

Recognitio. 

Recognitione  admittenda. 
Recognitors. 

Records. 

Recordare  facias. 

Recorder. 

Recordo  &  Proceffu. 

Recovery, 

feignd, 

True, 

with  a  Double  Voucher, 
with  a  Treble  Voucher. 
Recoupe. 

Reda  prifa  Regis. 

Redo, 

de  Advocat.  Ecclefiar, 
Cuftodia, 

Dote, 

Dote  unde  nihil  debet, 
de  Rationabili  Parte, 
Quando  dans  remifit, 

Sur  Difclaimer, 
in  Curia. 

Reddendum. 

Reddition. 

Rediffeifin. 

Redubbors. 

Re-entry. 

Reputatio  fondn 
Regalia. 

Regio  Afcenfu. 

Regrator. 

Rejoynder. 

Releafe. 

Relegation. 

Relev  ifli. 

Relida  verificatione. 

Remainder. 

Remembrancers, 

of  the  King, 
of  the  Treafury , 
Firft-Fraits. 

Re  mitter. 

Render. 

Rent. 

Reparatione  Fad3. 

Repleader. 

Replegiare. 

Replevin. 

Replication. 

Report. 

Reprifalia. 

Reprifes. 

Reprieve. 

Refceir. 

Refcous. 

Refcript. 

Rcfcue. 

Refcuffor. 

Refeizer. 

Refervation. 

Rcfiapcc. 


Refidence. 

Refort.  • 

Refpedu  Computi, 

Vice  Com  ids, 

Refpite, 

of  Homage.  * 
Refponfalis. 

Reftitutio  Integrum. 
Reftitution. 

Reftitutione  Extrad, 

Temporalium; 

Refummons. 

Refumption. 

Retaining  Fee. 

Retraxit.  # , 

Return. 

Retorno  habendo. 
Returnum  Averiorum, 
Irreplegiable. 

Revenue. 

Reverfion. 

Review. 

Reviver  (Bill.) 

Reviving. 

Riens  arrereare, 

pafs  par  le  fait, 
par  Difcent. 

Right. 

Uplls  Office, 

of  Parliament. 

Rout. 

Royal  Aflfent. 

K.  • 

Sacramento  recipiendo. 
Sacrilegium. 

Safe  Condud, 

Pledge. 

Salique  Law. 

Salvage  Money. 

Salve  Gardia. 

Saver  Default; 

Sealer. 

Scandalum  Magnatum 
Scire  facias. 

Scutagio  habendo. 

Second  Deliverance. 

Seda  ad  Curiam, 
facienda, 

Curiae, 

Shira  8c  Hundreday. 
Sedis  non  faciendis. 
Secunda  Superoneratione. 
Secondary. 

Securitate  Pacis. 
Securitatem  inveniendi. 

Se  Defendo. 

Seifin, 

in  Fad, 
in  Law. 

Seifina  habenda. 

Senefchallo  &  Marefchallo. 
Sequelae  Caufae. 

Sequatur  fub  fuo  Periculo. 
Sequefter. 

Sequeftration, 

Voluntary, 
Neceffary. 
Sequeftro  habendo. 
Sergeanr. 

Sergeantry. 


Service. 

Services  Predial, 

Perfonal. 

Servientibus. 

Servitiis  acquittandis; 
Servitium  Regale. 

Seffions, 

of  Parliament. 

Several  Taille, 
v  Tenancy. 

Severance.  ’  • 

Sewers. 

Shewingi 

Sheriff. 

Sicut  alius. 

Side-Men, 

Significant. 

Signer. 

Simony. 

Sine  affenfu  Capitals 
Die, 

Cures. 

Si  non  Omnes. 

Si  Recognofcant. 

Soc. 

Soccage  * 

Soc-Mans. 

Sole  Tenant. 

Solet  8c  Debet. 

Sollicitor. 

Solvendo  effe. 

Solutione  Feudi, 

Sowne: 

Spigurnel. 

Spinfter. 

Spiritualities. 

Spoliation. 

Standard. 

Staple. 

Statute, » 

Merchant, 

Staple. 

Statutum  de  Laborariis. 

Statuto  Mercatorio. 

Statute  Stapulae. 

Stellionate. 

Sterling  Money; 

Stipulation. 

Subornation. 

Subpoena. 

Subrogation. 

Subfid  y. 

Suit, 

in  Law, 
of  Courts, 

Covenant, 

Cuftom, 

Real  or  Regal, 

Frefh, 

of  the  King’s  Power 
Suffragan. 

Summoneas. 

Summoner. 

Summons  in  Com. Law.  ^ 
in  Terra  petita, 
ab  Warrantizand. 

Sumptuary  Laws. 

Super  Inftitution. 

Super  oneratione  Pafturac. 
Supremacy. 

Super 
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Super  Prerogativ.  Reg. 

Statuco, 

Statuto  de  Articiili, 
fadto  pour. 

Superfedeas. 

Super  Statutum  Ed- v.  Tertii. 

Statuto  de  York* 
Siipetvilor. 

Supplicavit. 

Sur  cui  in  Vital. 

Surety  of  the  Peace. 
Surplufage. 

Sur  Rejoinder. 

Sur  Rebutter. 

Surrender. 

Surrogate. 

Survifor. 

Sufpenfion. 

Swain-mote. 

Sy  nodice. 

Synod, 

General, 

Particular; 

Provincial, 

Diocefan. 

T. 

Tabling  _of  Fines. 

Tail, 

General, 

Special, 

after  Ilfue  extindi. 

Taint. 

Tales. 

Tare  and  Tret. 

Teller. 

Temporalities. 

Tenant, 

by  Statute- Merchant, 
in  Frank  Marriage, 
by  Courtefie, 
in  Mortgage, 
by  the  Verge, 
by  Copy  of  Court  Roll, 
by  Chapter, 
in  Chief, 
of  the  King, 

Very, 

Joint, 

in  Common, 
in  Particular, 
at  Prsecipe, 
in  Demefne, 
in  Service, 
by  Execution. 

Tender. 

Tenement. 

Tenementis  Legatis. 
Tenentibus  in  Aflifis. 

Tenore  Indidlamenti. 

Tenths. 

Tenure. 

Term. 

Terre  Tenant. 

Terrer. 

TerrisBonis  8c  Cattallis 
I.iberandis- 
Teftament. 

Teftatum. 

Telte 

Thelonia  Rationabili. 
Thelonium. 

Tipftaves. 


Tide  of  Entry. 

Tod  of  Wool. 

Tofr. 

Toll. 

Tolt. 

Tonnage.’ 

Tort.’ 

Tout  temps  prill. 

Tranfcript. 

Tranfcripto  Pedis. 

Tranfcriptio  Record. 

Tranlire. 

Trangreffione. 

Traverfe, 

an  Office. 

Treafon. 

Treafu  re  Trove. 

Treafurer  of  the  Queen’s  Hou- 
.  ffiold. 

Trefpafs. 

Trial. 

Trigild. 

Trover. 

Tunnage. 

Turn. 

Turno  Vice-comitum. 

Twigild. 

V. 

Vacation. 

Vanio  Exponere.’ 

Vadium  Mortuum. 

Per  Vadium  ponefe. 

Valore  Marritagii. 

Value  of  Marriage. 

Vaflal. 

Vafto. 

Vaftum. 

Vej  ours. 

Venditioni  Exponas. 

Venire  facias, 

Tot  Martonas. 

Ventre  Inlpiciendo. 

Venue. 

Vifne. 

Verderor. 

Verdidl. 

Verge. 

Vert. 

Very  Lord, 

Vefture. 

Vetitum  Namium; 

Vicar.  • 

Vicario  deliberando. 

Vidiare. 

Vicis  8c  Venellis, 

View, 

of  Frank-Pledge. 

Vi  8c  Armis. 

Vigil. 

Vi  Laica  amovendo, 
Rcmovenda. 


Viva  Voce. 

Uncove  Prift. 

Under  Com.  Baron, 
Union  of  Churches. 
Unity  of  PolTeffion. 
Unlawful  Affembly. 
Ungues  Prift. 

Voir  obire. 

Volumus. 

Volunt. 

Voucher. 

Voidance. 

Ufa  frudl. 

ULge. 

Ufe. 

Ufer. 

Ufherf 

Ufury. 

Utas  Odlava.g 
Utlegatio. 

Utlary. 

Utter  Barifters. 

W. 

Wife. 

Waive. 

Wager  of  Law. 
Walviaria  Mulieris* 
•Ward. 

Warden. 

Ward- mote." 

Warrant  of  Atttorney l 
Warrantia  Charts, 

Diei, 

Cuftodise, 

Warrantry. 

Warren. 

Warrentry.' 

Wafte.  . 
Water-Bailiff. 

Water- Meafure: 
Waveton. 

White-hart  Silver.’ 
Widow  of  the  King. 
Will. 

Withernam.' 

Writs  Breve,' 

Original, 

Perfonal, 

Real, 

Judicial, 
of  Rebellion’ 
Affiftance,  ££c« 
Y. 

Year, 

Day, 

,  Wafte. 

Yard  Land. 
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Villain. 

Villanis  Ragis  Sutachi. 
Villenage. 

Virgate. 

Vis. 

Vifcount. 

Vifcounteil. 

Vifidario  eligendo, ' 
Vilication. 

Vifne. 

Vifu  Franci  Plegii, 


A  Blative  Cafe. 
^  Abreviation. 
Acataledlick  Verfe. 
Accent. 

Accents. 

Acrofticks. 

Acure  Accent, 


Ad  je  dives. 
Adonick  Verfe. 
Ad  verb. 


Alchaick?. 
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Alchaicks. 

Allegory. 

Alliteration. 

Ambages. 

Amphibology, 
Amphybrachys. 
Amphimacer. 
Amplification.  . 

Anacephaleofis. 
Anacreontic  Verle. 
Anadiplofis. 

Anagram. 

Analogical. 

Analogy. 

Analogifm. 

Analyfis. 

Anapeft. 

Anapeftick  Vcrfes. 
Anaphora. 

Anarchy. 

Anglicifm. 

Anomaly. 

Antanaclads. 

Antibachius. 

Antilogy. 

Antimetrical. 
Antinomafia, 

Antiphrafis. 

Antiptofis. 

Antiftrophe. 

Antithesis. 

Apathy. 

Apherefis. 

Aphorifm. 

Apocope. 

Apodioxis. 

Apologetical. 

Apologue. 

Apofiopefis. 

Apoftrophe. 

Appellative. 

Appofition . 

Aptote. 

Archaifm. 

Article. 

Articulation. 

Afclepiad. 

Afpiration. 

Afterisk. 

Afyndeton. 

Auxiliary  Verbs. 

B. 

Bachius. 

Battology. 

Brachy cataleptic  Verfe. 
Brachygraphy. 

Bucolicks. 

Bultrophe. 

c* 

Csefura. 

Catachrefis. 

Cataleptick  Verfe. 
Chalcography. 

Choreus. 

Choriambis. 

Chemice. 

Circumflex  Accent. 

Colon. 

Comma. 

Comparative  Degree. 
Comparifon. 

Complex  Terms. 


ii  *  ihti 


n<> 


Compoflible. 

Conceptio. 

Concrete. 

Conditional  Propofitions> 
Conjugation. 

Conjunction.  f 

Conftruction. 
Contemplation. 
Confectary. 

Crafis. 

Chryptography. 

D. 

Dactyle. 

Dative  Cale. 

SSri1**"- 

Denominatives. 

Diaerefis. 

Dialect. 

Diaftole. 

Diaglyphicks. 

Dichoreus. 

Dij  ambus. 

Diptotes. 

Difpondeus. 

E. 

Echlipfis. 

Ellipfis. 

Enalage. 

Encauftice. 

Encoluptice. 

Enneamemeris. 

Epanorthefis. 

Epenthefis. 

Epiphonema. 

Epitritus. 

Epitrope . 

Exclamation. 

G. 

Grammar. 

Glyphice. 

Grave  Accent. 

H. 

Hepthemimeris. 

Heteroclites. 

Heterogeneal. 

Hypallage. 

Hyperbaton. 

Hyperbole; 

Hypercaleptick  Veffe. 
Hyperdiflylable, 

Hyphen. 

Hypobole. 

Jambus. 

Imperative  Mood. 
Imperfonal  Varb. 

Indicative  Mood. 

Infinitive  Mood. 
Interjection. 

Interrogation. 

L. 

Labial  Letters. 

Long  Accent. 

M. 

Metaphor. 

Metonymy. 

Microcofru. 

Moloflus. 

Moods. 

Mother  Tongues, 


.  t 


N. . 

Nouns. 

O. 

Optative  Mood. 
Orthography. 

P. 

Pentaptotes. 
Period. 

Periphrafis. 
Periflology. 
Perfonal  Verb. 
Pleonafmus. 
Polemical. 

Pofitive  Degree. 
Pofleflives. 
Potential  Mood. 
Praepofition. 
Pragmatical. 
Principle. 

Pronoun. 

Propofition. 

Profthefis. 

Pyrrhicus. 

R. 

Rapfody. 

Ratiocination. 

Repetition. 

S. 

Semi-colon. 

Short  Accent. 

Spondaeus. 

Steganography. 

Subjunctive  Mood. 

Subftantives. 

Superlative  Degree. 

Syllepfis. 

Synalaepha. 

Synchyfis. 

Syncope. 

Synechphonefis; 

Synezefis. 

Synonomy. 

Synthefis. 

Syftole. 

T. 

Tautology. 

Technical. 

Tetraptotes. 

Tmefis. 

Topography. 

Tribrachys. 

Trbrachus. 

Triemimeris. 

Trifly  lable. 


Mechanicks,  Statlcks }  Szc. 

/T7  Quilibrium. 

Adit. 

Agogice. 

Ajutage. 

Allay. 

Alloy. 

Altitude  of  Motion. 

Allum  Works. 

A  Manfa. 

Ancony. 

Anemofcope.  t 

Automata. 

Axis  in  Peritrochio. 

Ballane. 


I 


to  Both  ■  V  0  LU  ME  S. 


..  )■' 


t  ...  ? 


ni6 


>  /  or*/ 


r  r  *  ^ 

/  ;  Cjuc 


b. 

Ballance. 

Ballifta. 

Beats. 

Bevel. 

Blood  red  heat. 

Bloom. 

Blowing  Houfes. 

Bo  nnv. 

•  Brafs. 

Brazing. 

Buddie. 

Burning- Giaffes.  to  jftO0  '  } 
C.  , .  A  ■_'/;!:!  • 
Calculatio  n  of  Clock  ^work. 
Cafe-hard  ning.  .yv  ;/ 
Cafualty. 

Catches. 

Centre  ’ 

)  .of  Gravity, 
of  Magnitude, 
of  Ofcillation. 
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Equilibrium.. 

Ellay  Hatch. 

Etching. 

•i.E. 

Faft  Country. 

Feather  Edg’d. 

Finery. j-  .  .  ... 
Flame-heat. 

Flat  pointed  Nails. 

Flight.  >  ....  i  . 

Flyihg  Pinion. 

Fodder  of  Lead. 

Foliate.  i .ninth:!  * 

Foliation. 
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Founday. 
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Fore-Staff,  i  i  Ij  -  j 

Frame. 


Friction. 
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Cerufs. 
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Charge  of  Lead.  ....  a  ^  ^ 
Che  mice. 

Chimes. 

ChifTels.  ; 

Chronometron  Perpendiculum. 
Chronofcope.  . h  .  r A 

Clamped. 

Clafp  Nails. 

Clench  Nails. 

Clepfydra. 

Clocks.  ?  *>  j 

Clock-work. 

Cock- water. 

Cochlea. 

Coffer. 

Colaptice. 

Coldfheir  Iron. 

Compafs  Dyal. 

Conatus  recedendi  a  Centro  mo- 
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Furnace  Almond,  A  .-A 


.  of  A  flay. 
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Concave  Glaifes. 
Contrate  Wheeb 
Coperas. 

Corvus. 

Count  Wheel. 
Crown  Wheel. 
Creeping  Index. 
Crofs-Staff., 
Cruifing  Mill. 
Craze  Mill. 
Crootes. 

Cuneus. 

D  , 

Daze. 

Deads. 

Declinatories. 
Detents. 

Detent  Wheel. 
Diadrome. 
Dialling  in  Mines. 
Dilving. 

Diraction. 

Dog  Nails. 

E. 

Embolus. 

Engine. 

Engyfcope. 
Equable  Motions. 


if  1 > ,’X 


G.  A 

Gage.  A  A 
Gard  du  Cord. 
Garde  de  Caut. 
Glafs  Drops. 
Gnomon. 

Gold  Mines. 
Greut. 

Grove. 

Guard- cock: 
Gun-powder. 

H. 

Half  Bloom. 
Hatch. 
Heliofcopes. 

Hem. 
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Hook  Pins, 

Hoop  Wheel. 

Hydraulicks. 

Hydraulo-pneumatical  Engines. 
Hydroftatical  Ballance. 
Hygrometer. 

Hygrofcope,  . 

Statical.. 
Hypomochlion.  . 

I.  "  !  ■ 

Jamb.  .  )  t 

Jett  d’Eau’. 

Inclined  Planes.. 

Incombuftible  Cloth. 

L. 

Latches. 

Launder. 

Lead. 

Lead  Nails. 

Leaves  of  a  Pinion  in  a  Watch. 
Level. 

Lever. 

Lifting  Pieces.  .. 

Load. 

Lock  Wheel. 

Loop. 

Lot  or  Lothe. 

M. 

Machine. 

Map. 

Maty. 

Mechanick  Powers. 
Mechanicks. 
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Heterodromus. 

Homodromus. 
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Medals. 

Medalions. 

Mefolabium. 

Microcoufticks. 

Microphones. 

Micrometer. 

Microfcope; 

Mine  Dial. 

Minium. 

Mofa/cI^Work. 

Movement. 

Mount  Egg. 

N. 

Nealing  of  Steel. 

Neper’s  BoneSi 
Needle. 

O. 

O-G —  Ogee, 

Ogive. 

P. 

Parting. 

Pafs. 

Pendulum. 

Pendulums  Royal. 
Peritrochinm. 

Perpendiculum  Chronometrum 
Pevets.  ’  : 

Pinion  of  Report. 

Pin-Wheel. 

Plane,  .  ...  nV 

of  Gravity. 

Plafm.  ;  *;n v  i' 

Pneumatick  Engine. 
Polyacoufticks. 

Polylcopes. 

Polyfpaftum. 

Portable  Barometer. 

Port  Nails 
Potans.  A 

Potence. 

Powers, 

Mechanick.  ..j 
Projetfliles  {their  Laws. ) 
Proplafm. 

Protracting  Pin.  y  •> 
Protractor,  j 
Printing.  C  \ 

Pryan  Tin. 

Pulley. 

Q. 

Quadrant. 

Triangular. 

Quadrat. 

Quantity  of  Motion. 

Quarters  in  a  Clock. 

Quick- Silver. 

R. 

Ratch. 

Ratchet: 

Red- feet. 

Reducing  Scale. 

Refining. 

Reflecting  Telefcope. 

Regulator. 

Rhabdology. 

Rim  in  a  Watch. 

Ring  Dyal. 

Rota  Ariftotelica. 

S. 

Satellite  Inftrument. 

Scales. 

Sector.  Simcal 
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Sinical  Quadrant. 

Siphon. 

Sliding  Rules. 

Spring  Arbor.  ,  ; 

Spring  Box. 

Square.  *•' 

Statical  Barofcope*  •«>:/. 

Staticks.  i 

Station-Staff. 

SteeL 

Stentrophonick  Tube. 

Striking  Wheel.  :  1  ■' 

Succula .  i 

Suculae.  1  io  smlcoM  ; 
Surveying  Scale.  :  1  / 

Swing  Wheel. 

Syphon.  ( > 

Syringe.  -  O  -  O  | 

T. 

Terella. 

Tin  Work. 

Theodolite. 

Thermofcope.  .  a- 

Three-legg’d  SttfCzni 
Tongue-Grafting..,;,:; 

Train  on  a  Watch.  ;  , 

Training  a  Load. 

Travelling  Barometer. 
Trochlea.  .B 

Trocholicks. 

Turns. 

Tympanum. 

V.  :  :*:ii  a 

Vedtis.  •  ■  ‘i  ;  | 

Verditer.  .  .a  ‘ ;  \ 

Vibration.  .  j 

Vitriol. 

Uniform  Motion. 

W. 

Warning  Wheel.  . 
Watch-Work. 

Way.wifer. 

Weed. 

Wedge.  -r.  a  ' 

Weight  of  feveral  Bodies. 
Weights  of  divers  Countries. 
Welding-heat. 

Wheel  Barometer.  .  V 
White- heat.  .  '  A] 

Wind  Gun.  -p 
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Centre  of  an  EUipfis,/ 1 
of  an  Hyperbola. 

Centre  of  Gravity  of  an  Hyper¬ 
bola,  1  -  )  :  ; 


'  l  EUipfis. 


A. 


•  it 


A  Bfciff*. 

Acute  Angled  Sedtion  of  a 
Cone. 

Ambigenal  Hyperbola. 
Anguineal  Hyperbola. 
Applicates. 

Applicate  Ordinates. 
Afymptotes. 

Axis, 

Conjugatus. 

B. 

Bafc. 

Binocle, 

\r.vi! 


:mu , 


Circumfcrib’d  Hyperbola’s. 
Cone.  ■  '  . 

Conick  Sedtions, 

Conjugate  Diameter, 

of  the  Hyperbola. 
Conoid,  d  ;.  j.i  ubboT  1 
Elliptical,  i 

Parabolical,  r. .  :  VT  : 
Hyperbolical;-' 
Contrary  legg  d  Hyperbola. 
Converging  Hyperbola. 
Cruciform  Hyperbola. 

Cubical  Paraboloids 
Cufpidated  Hyperbola. 

D. 

Deficient  Hyperbola.  '»  ■  ' 
Diameter  of  a  Gonick  Sedtion, 
Conjugate.  •  •  ’ ' 

Diverging  Hyperbolae  i  ?  ’  < v 

Double  Point.  ■  D 

E.  miM  id  ; 

Eccentricity  Double,  o  ' 
EUipfis.  .  nB; 

Equilateral  Hyperbola*  h-.-r? 

F. 

Figure.  .  i  I 

Focus  of  an  EUipfis, 

Hyperbola,- 
Parabola.,1  >r 
H. 

Helicoid  Parabola. 

Hyperbola.  ' 

Hyperbolick  Space. 
Hyperbolicum  Acutum/ 
Hyperbolical  Cylindroid. 
Hyperboli-form  Figures. 

.  I. 

Intadbe. 

Intercepted  Axis. 

Latus  Redtum, 

Primarium,  . ; 
Tranfverfum. 

N. 

Nodated  Hyperbola. 

O. 

Oppofite  Cones, 

Sections. 

Ordinate, 

Figures. 

P. 

Parabola. 

Paraboloids. 

Parabolick  Spiral, 

Pyramidoid, 

Cuneus,  r  i 

Conoid, 

Spindle. 

Primarium  Latus.  '  ■*:  :  *  • 
Pundtated  Hpperbola. 

Pure  Hyperbola.  /  ’ 

Q- 

Quadratrix  of  the  Hyperbola. 

R. 

Rectangular  Section  of  a  Cone. 


Redundant  Hyperbola. 

S.  .  • 

Scalenous  Cone.  a  '■ ' , 

Sedtion  Conick. 

Sedtiones  Sequentes.  •  r.h 
Semi-cubical  Paraboloid; 
Similar  Sections.  »  ,vd 

Sub-contrary  Pofitio^1 

Sedtion  of  a  Cone. 

Sub-Normal. 

Sub -tangent.  - 

T.  Mbu8 
Tangent  of  a  Gonick  Sedtion. 
Tranverfe  Axis.  ■> 

Truncated  Cone.  ’  o : ;  - . '  j  j.  1.'  > 
Trident.  .3  b') 
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A. 

ipQuator.  .  j;./; 

Almacantefsj0  ‘ :J  f‘  * 
Altitude.  .o'juu  •  .* 

Amplitude.  •  f1;'1’  ' 

Ana  Lemma,  r1 

Agronomical  Hour^. : 

Azimuth*  .  ;  !  d 

B. 

Babylonifh  Hours,  "  1  r 

C.  ’  ;  • x  ' 

Centre  of  a  Dyal.  :  :‘ 
Colures. 

D.  ;• 
Declination  of  a  Plane^ 

the  Sun. 

Declinatory. 

Declining  Dials. 

Dyal. 

Dialling. 

Dial  Planes. 

Diredt  Dials. 

Double  Horizontal  Dial. 

E.  > 

Ecliptick. 

Equinodtial  Colure. 

Dial.  ;  ' 

Eredt  Declining  Dials, 

Planes. 

Eredt  Diredt  Planes, 

Eaft  and  Weft 
Planes. 

North  or  South 
Planes* 
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F. 

Furniture  of  Dials. 

G. 

Gnomon. 

Gnomonicks. 

H. 

Height  of  the  Pole. 
Horizon. 

Horizontal  Dials, 
•Line. 
Hour  Circles, 
Lines. 

Hour  of  the  Day. 


U-,U 

;:u  A  • 

j  $ 


:  ifH  AU 

V  C 

*  a 


.sidodmH 

eirl’twvl 

• ,ri  vjr  1 

.ouool  vinii 

Incli- 


« 


id  .  Both  V  O  L  U  M  E  S. 


:?irn  J 


fi  ;O.Y!f  ./  j 

j  il  lfJ  JUp  j 
.VJIQIUIU'J  ‘ 
j  i  X  4  i  ;<j  1U  D  0  '3 

.i'.sunciii.-ju’j  I 
iti 

.rJiiL’L?  » 

Z'rthntif'J 


?{.' 

?/ 


I. 

Inclination  of  a  Plane. 
Jcwijh  Hours. 

L. 

Latitude  of  a  Place. 
Line  Horizontal, 
Horary, 

Subftiler, 

Equinoctial* 
Longitude. 

Ur 

Meridian  Line. 

N. 

Nadir. 

Nodus. 

O. 

Oblique  Plane* 

nr, 

Parallels  of  Altitude, 
Latitude, 
Declination, 
Plane  of  a  Dial. 

Plane  Horizontal. 

Polar  Dials. 

Pole  of  the  World. 
Prime  Vertical  Dials. 
Projection  of  the  Sphere 
Projective  Dialling. 

R. 

Reclination  of  a  Plane. 
Reclining  Dials. 
Reflecting  Dials. 
Reflective  Dialling. 
JKefracted  Dials. 

s. 

South  Direct  Dials. 
Stile. 

Subftile. 

Subftilar  Line. 

Style.  j 

T. 

Trigon. 

V 

*  ‘  »  *  •  ' 

Vertical  Plane, 

Circles, 

Point, 

Line. 

/  Z. 

Zenith. 
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Chyrurgery ,  Pharmacy  and 
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Ablation, 
bluent  Medicines, 
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bforbents. 
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Acopum. 

Acolmy. 

Acrafy. 

Aerify. 

Acros. 

Acute  Difeafes. 

Additatnents. 

Aduft. 
iEgylops. 

Etiology. 

Agrypnia. 

Agrypno  coma. 

Alba  pituita. 

Albugo. 

Alcola. 

Aloephanginas. 
Alexipharmicks. 

Alexiterical. 

Alkermes. 

Aloeticks. 

Allogotrophy. 

Alopecy. 

Alphus. 

Altering  Remedies. 

Alvus. 

Amaracinon. 

Amaurolis. 

Ambe. 

Ambliopia. 

Amblotick. 

Amethyfta. 

Amonton. 

Amphifmela. 

Amputation. 

Amulet. 

Amygdalate. 

Ana. 

Anabrochifmus. 

Anabrofis. 

Anacharfis. 

Anacatharticks, 

Anacollema. 

Anadofis. 

Analepticks. 

Anaploroticks. 

Anafarca. 

Anaftomatick.  ,, 

Anchylops. 

Ancyloblepharum 
Ancyloglolfum 
Aneurifm. 

Anigloflus. 

Angina. 

Anhelatiou. 

Anodynes. 

Anepiy.  . 

Anorexy. 

Antaphroditicks. 
Antarthriticks. 
Antafthmaticks. 
Anthelminticks. 

Anthracofis. 

Anthrax.  u  :: 

Antidiaphoreticks.  ,  , 

Antiarthriticks.  ^ 

Antidote. 

Antiepilepticks. 

Antiemeticks. 

Antihypnoticks. 
Antinephriticks.; 
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Antipharmacum. 

Antigilepticks. 

Antilcorbuticks. 
Antifpafmodicks; 

Apepfy.  ,  u  . 

Aperitives. 

Apherefis. 

Aphroditanum.  ,„/  , 
Aphrogeda. 

Appetitus  Caninus.  ,, 

Apthar. 

Apnaea. 

Apochylifma. 

Apocroufticks. 

ApophlegmaticaL 
Apoplexy. 

Aporrheae* 

Aporrhea‘s. 

Apofteme. 

Apozeme. 

Appenfa. 

Apyrexy. 

Archeus. 

Ardor  Urina^ 

Areotick  Medicines. 

Argema. 

Armarium  Unguentum 
Aromaticks. 

Aromatization. 

Aromatick  Volatile  Salt.  .... }y » 
Arteriotomy. 

Arthritis, 

Planetica,' 

Vaga. 
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Arthritick. 
Afaphy. 

Afcaris. 

Afcarides. 

Afcites. 

Afcitick. 

Afphatum.’ 

Afphyxia. 

Aflatium. 

Affodes  febris.' 
Afthma. 
Athemora; 
Atbymia. 

Atony. 

Atra  Bilis. 

Atreus. 

Atrophy: 

Attenuating.’ 

Attenuation. 

Attonitus  Stupor. 

Attracting. 

Attractive. 

Aurifcalpium: 
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Bacilli. 

Bamma. 

Batrachus. 

Bechicks. 

Benign  Difeafes: 
Bezoar  Animale. 
Bezoardicks. 
Biolychnium. 
Blifters. 

Bocher. 

Bolus, 

Borborygm. 
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Bothrion. 

Bradypefy. 
Bronchocele. 
Bronchotomy.  • 
Buccellation. 
Bulimos; 

C. 

Gaballine  Aloe's.  • 
Cacatoria  Fcbris. 
Cachedicus; 
Cachexy. 
Gacochymy. 
Cacoethes. 

Csfarian  Sedion* 
Birth/ 

Callous. 

Callus. 

Cancer. 

Ganina  Fames! 

Gapillatibrt. 

Carbunculus. 

Carcinodes. 

Carcinoma. 

Cardiaca. 

Cardiacum. 

Cardialgia. 

CardiagmosV 

Caries. 

Carpia.  T 
Cams. ' 

Catacatharticks',  • 

Catagma. 

Catagmatickx 

Catalepfis. 

Cataplafn^: 

Cataphora. 

Catoptofis.- 

Catarad. 

Catarrhus. 

Cathartick.’ 

Catheter. 

Cathetari  fmus. 
Cathypnia. 
Catacathartick. 
Catoche. 

Cauledon. 

Caufodes. 

Caufus. 

Caufticks. 

Cauterifation, 

Cauterium. 

Cele. 

Cenchrias. 

Ceneangia. 

Cephala. 

Cephalaja. 

Cephalalgia. 

Cephalgica. 

Cephalick  Medicines. 

Cephalophonia. 

Cerchnos 

Chalaftick  Medicines. 
Chalybeats. 
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Chlorofis, 

Cholera  Morbus. 
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Chymofis. 

Chyrurgcry. 
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Cicatrizantia. 

Cicatrix. 

Cicatrizing  Medicines. 
Cirfocele. 

Circos. 

Citta. 

Claretum. 

Clarification, 

Clayus. 

Clydon. 

Clyfma. 

Clyflfus. 

Coagulatei 
Codia. 

Coeliac  Pafliow. 
Coelonia. 

Cohobate 
Co-indications; 
Colature. 

Colcothar. 

Colick. 

Coliquans  Fibfis. 
Colliquation. 

Collution.  •— 
Collyrium. 

Colo  boma. 

Colpus. 

Coma  Somnolentum, 
Vigil- 

Comitialis  Morbts. 
Complication. 
Condenfantia. 
Condylomia. 
Confedions,- 
Congeal. 

Conferve. 

Confolidating  Medicines. 
Confolidation. 
Confumption. 

Contagion. 

Continent* 

Continual  Fever. 

Contra  FifTura. 
Contraindications. 
Contufion. 

Convolvulus. 

Conus  Fuforius, 
Convulfion, 

Cophofis. 

Copos. 

Copell. 

Copro-critica. 

Cordialia. 

Cornachine  Powd'er. 
Cornea  Luna:. 

Corrofio  Chymica. 
Corrofive  Medicines. 
Corrodentia. 

Coryza. 

Cofmeticks. 

Crama. 

Cranes-bill. 

Crapula 
Craticula. 

Cream  of  Tartar. 

Cri  bration. 

Crimnoides. 

Crifis. 

Crifbe. 

Criterion. 

Crithe. 
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Crucible.  ■ ! 

Crudity. 

Crufta  ladea 
Cruftula. 

Crymoder* 

Chryforchis. 

Cucupha. 

Cucurbite.  ''  r- 

Cucurbitini  Lrimbrici. 
Cucurbitula.  ,  ,  •-- 

Cutaneous  Difeafe., 
Cylifci.  tin 

i  Cylindrus. 

Cyllofis. 

Cyllum. 

Cynache. 

Cynanrropia. 

Cynicus  Spaimus. 
Cynodes  Orexis. 
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Cynorexis. 

Cyphoma. 

Cyphofis. 

Cyrtoma. 

Cyrtofis. 

Cyftotomyr  • 
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Dacryodes. 

Darfis. 

Daflyman. 

Debility. 

Decant. 

Declenfiont 
Decodion.  * 
Decupelation.  • 
Deculforium. 

Defen  fatives. 

Defenfives. 

Deflagration. 

Defluxion.  •  i 
Deglutition. 

Dejedion. 

Deleterial  Medicines. 
Deletery  Medicines. 
Deliqi  ation. 

Deliquium  Animi. 
Delirium. 

Dentarpaga,  Inftr. 
D«ntiducum. 

Dentifrice. 

Dentition. 

Deobftruent, 

Deopilative. 
Dephlegmated. 

Depilatory. 

Depuration. 

Defcenforium. 

Deiiccation. 

Deficcatives. 

Defpumation. 

Deftillation, 

Detergent. 

Deterfives. 

Deuteropathia. 

Diabetes. 

Diabrofis. 

Diachifina. 

Diacoprxgi*. 

Diacrifis. 

Diadoche. 

Diatetica* 

Dingnoftiek?'. 
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Diagrydium. 
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Diagrydiurri. 

Dialeimma. 

Diapalma. 

Diapedefis. 

Diaphorefis. 

Diapthora. 

Diaplatis. 

Diaplafma. 

Diapnoe. 

Diapyema. 

Diapyftica. 

Diaria  Febris. 

Diarrhaea.  .  , 

Diarthrofis. 

Diathefis. 

Dicophyia. 

Dicrotus. 

Didymi. 

Dies  Critici. 

Digefter. 

Digeftion. 

Digeftive  Medicines; 
Dilatorium. 

Dilute. 

Dinus. 

Dioptra. 

Diorthofis. 

Diota. 

Diaplafis. 

Diapafma. 

Diploe. 

Dipfacus. 

Dislocation; 

Difcutfion. 

Difpenfatory. 

Diffolution. 

Diftillation. 

Diftrichiafis. 

Diurefis. 

Qlureticks. 

Dogmatical  Medicine. 
Dofe. 

Dracunculus. 

Draftick  Medicines. 
Dropfie. 

Duellifts. 

Dulcifie. 

Dyfefthefia. 

Dyfcracy. 

Dyfentery; 

Dyfepylotica. 

Dyforexia. 

Dyfpathy. 

Dyfpepfy. 

Dyfphonia. 

Dyfpnaea. 

Dyftherapeut# 
Dyfthriachyfis. 

Dyftichia. 

Dyftochia. 

Dyfuria. 
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Earth. 

Ecbolia. 

Ecchoprotica’. 

Ecchyloma. 

Ecchymoma. 

Ecchymofis. 

Eccope. 

Eccrimocritica. 

Eccrifis. 

Eclegma. 
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Eclipfis. 

Eclyfis. 

Ecphra&iciim. 

Ecphraxis. 

Ecphythefis. 

Ecpyema. 

Ecpyefma. 

Ecplexis. 

Ecrithmus. 

Ecthlipfis. 

Ecthlima. 

Ecthymata. 

Ecthymofis. 

E&ilotica. 

E&ropium. 

Eczfemata. 

Edulcoration. 

Effervelcence. 

Egeftion. 

Elaboratory. 

Elaterium. 

Eledica. 

Ele&uary. 
Eleofaccharum. 
Elephantiafis  Arabum, 
Graecofum. 

Elevator* 

Elevatorium. 

Elix'ation. 

Elixir  Proprietatis: 
Elminthes. 

Elodes. 

Elongation. 

Embrocation. 

Erpbryochlaftes. 

Embry  ulcus. 

Emetick,  Tartar. 
Emmenagogues. 
Emmotioh. 
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Enarthofis. 

Enterenchyta. 

Enterocele. 

Enteromphalus. 

Ecmaftica. 

Epaphalefis. 

Ephelis. 

Ephellides. 

Ephelcis. 

Ephemera. 

Ephialtes. 

Ephidrofis. 

Epiala. 

Epicarpium. 

Epicauma. 

Epiceraftica. 

Epicharfis. 

Epicraiis. 

Epicyema. 

Epidemick. 

Epilepfy. 

Epigonatis. 

Epiparoxyfmusl 

Epiphora. 

Epiplafma. 

Epilocele.  ,, 

Epiplomphalum; 

Epifarcidium. 

Epifemafia. 

Epifpafticks. 

Epitheme. 

Epneumatofis. 

Epomphalum. 

Epulis. 

Epuletick  Medicines 
Erodentia. 

Erpes. 

Errhines. 

Eryfipelas. 
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Emoflientia.  |  gryfipelatqdes. 

Empafma. 

Empericks. 

Emphradlicks. 

Emphraxis. 

Emphyfema. 

Emphyton. 

Empirical. 

Emplaftrum. 

Emplafticks.  •  •. 

Emplattomena. 

Emprofthotonus. 

Empyema. 

Empyreuma 
Emrods. 

Emulfion. 

Enaemon. 

Enaeorema. 

Encauma. 

Encharaxis. 

.2fJOChuiif;'DO!vH 


Enchymona. 

Enchyfma. 


Erythremata. 
Efchar. 
Efcharotick. 
EiTere. 

Efurine  Salts." 
Euchymiae. 
Eucrafia. 
Euexia. 
Eupepfia. 
Euphoria. 
Eupnoe: 
Eupoi4a. 
Eufarcos, 
Euftomachos. 
Euthanaha. 
Eutropia. 
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Energetical. 
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Exarticulation 
..  . j  | Exceptio. 

. r-  Excifion. 

Excoriation. 
Excortication, 
Excrements. 
Excrefoenc*. 
Excretion. 

Exomphalos. 
Exopthalmia. 

Exoftofis^ 
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Hsematofis. 
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Extirpation. 

Extract. 
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Hsemodia. 

Hcernoptyfis. 
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Hyfteralgia. 

Hyfterica, 

Extradion. 

Haemorrhagia. 

Padio. 
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Extuberances. 
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Ha^morrhoides. 

Hyfteromotocia, 

Exulcerarion. 
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Hedica. 

Hyfterotomia. 
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F. 

Hegemonic^. 
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Facies  Hypocratica. 

Helcydra. 

Jaundice. 

Fxces. 
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Helminthagogues. 
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Falling- Sicknefs. 
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Fames  Canina. 

Hemeralopia. 

Iderus. 
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Hemicrania. 

Idiocrafy. 
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Falciculus. 

Hemipagia. 

Idiopathy. 

- :  t/ } 

Faftidium  Cibi. 
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Hemiplegia. 

Idiofyncrafy. 
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Favus. 

Feaver. 
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Hemiplexia. 

Hemitritaeus. 

Ignis  Perficus, 
Sacer, 
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Febrifuge. 
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Hepatic  Medicines, 

Sylveftr^. 
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Fermentation. 

Hepaticus  Morbus. 
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Ferruginous. 

Ferucae.  • 
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Hepiala. 

Herculius  Morbus. 

Ilingus. 

Impetigo  Cell?, 

•fioilljrjni 

i .  . . 

•m  .  ] 
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Ficus. 

Filtration. 
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Herpes. 

Inceration. 
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Heterocrania. 
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Incorporate. 
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Fluxion. 

Hippus. 

Indication. 

Fluxus  Chylofus. 
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Homotona. 

•-  l 

Indications. 
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Focus. 
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Hoplochrylma. 

Inedia. 
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Fomentation. 

Hordeatum. 
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Inflammation. 
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Fontanellae. 
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Hordeolum.  mr-u. 
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Infufion. 
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Forceps. 
Forfex. 
Formulae. 
Fotus. 

Fradura  Oflls. 

Fronrale. 

Fugile. 

Fungus. 

Furfuration. 

Furfures. 

Furunculus. 
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G. 

Galea. 

Galenicl <_  Medicines. 

Ganglion. 

Gangrene. 

Gargarifm. 

Gafteronaphia 
Gaftrotomy. 

Glandula  Guidonis.  •  ’ 

Gians.  " 

Glaucoma. 

Glaucofis. 

GlolfoGcmium. 

Gomphos. 

Gompholis. 

Gonagra. 

Gravedo. 

Graphus. 

Gumma  Gallicum. 

Gutta  Rofacca, 

Serena. 

Gymnafticks. 


Humedation. 

Humours. 

Hybona.  4  <• 

Hydatides.  :  J 

Hydragogues. 

Hydrenterocelc. 

Hydroa. 

Hydrocele. 

Hydrocephalum. 

Hydromel. 

Hydromphalum. 

Hydrophobia. 

Hydropica. 

Hydrops,  ffl! 
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Gynaecomalrum. 
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Hxdofis. 


Hydroticks. 
Hygeia. 

Hygeina. 
Hygrocircocele. 
Hypercatharfis. 
Hyperchrifis. 
Hyperephidrifis. 
Hyperfarcofis. 
Hypnoticks. 
Hypochondriaca. 
Hypochondriacus. 
Hypochyma. 
Hypothyfis. 
Hypocratis  Manica, 
Hypogloflis. 
Hypophyalmia. 
Hypophorx. 
Hypophyfis. 
Hypogon. 
Hypofarca. 
Hypofarcidium. 
Hypofpathyfmuf, 
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Ingredients. 

Injection. 

Infania. 

Infeflus. 

Infolation. 

Intercus. 

Intermiilio  Febrium. . 
Intermius  Morbus./ 
Intertigo. 

Ionthus.  .p.n'if 
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Ifchxma.  '.-•b’d 
Ifchyas. 

Ifchuretica. 

Ifchuria. 

Itinerarium. 

Julap. 

jLi 

Labia  Leporina. 

Laconicum. 

Lambative. 

Lancette. 

Laqueus. 

Laryngotomia.  ...  ,.v_ 

Laffitudo  Ulcerofa.*,-  '! 

Lavamentum.  .  •  ■  !  ! 

Laudanum.  :  ' 

Laxatives. 

Lenientia. 

Lenta  Febris. 

Lentigines. 

1  Lepra  Arabum, 

Graecorum. 
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'  Leprofie. 

‘  Lepcuntica. 


r.rnoly,! 


.CfnCrr:  /.nod 

Lethargus.  pic<.  . 

Leuce. 

Leucoma. 

Leucophle^iatig. 

Lichen* 
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Lichen. 

Lienteria. 

Lin&us. 

Lipothymia. 

Lithyafis.  . 

Lithontriptlcks. 

Lithotomia. 

Local  Medicines. 

Loch.  J  -rji  v 

Lochia. 

Lohoch. 

Lordofis. 

Lues  Venerea, 

Deifica.  ; 

Lumbago. 

Luxation. 

Lupia. 

Lupus. 

Lycanthropia. 

Lygmos. 

Lynx. 

Lypyria. 

,  M. 

Macula  Epatica, 

Volatica.  • 
Magdaleones. 

Magma. 

Malacfa.  r.  uui^bcd 

Mala&ica. 

Malagma.  .  :  ac 

Maiignus  Morbus. 

Maltha  Code. 

Malum  Mortuum.  . 

Mania. 

Manica  Hypocratis, 

Manipulus. 

Manus  Chrifti. 

Marafmodes. 

Marifca. 

Marmorata  Aurium. 
Mafticatory. 

Materia  Medica. 

Meconium: 

Medicine. 

Mela.  :.y\  . 

Melancholy. 

Meliceria. 

Millicratum. 

Melopes. 

Melos. 

Meningophylox. 

Menopegia. 

Metaptofis. 

Metaftafis. 

Metrenchyta. 

Miafma. 

Milliaris  Herpes, 

Miferere  mei. 

Micella. 

Mira. 

Modiolus. 

Mola  Carnea. 

Morbus  Regius. 

Mucilage. 

Mydrialis. 

Mylpha. 

Myocephakm. 

Myopia.) 

Myrmecia. 
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N. 

Narcofis. 

Narcoticks. 

Nafalia. 

Nafcalia. 

Natta. 

Naufea. 

Necrofis. 

Nephelae. 

Nephriticks. 

Nephritis. 

Nephiros. 

Neurodes. 

Neuroticks. 

Noli  me  Tangere. 
Nomae. 

Non-natural  Things. 

Nofocomium. 

Novacula. 

Nubecula?. 

Nudolitas. 

Nux. 

Ny&alopia. 

Nymphomania. 

O. 

O&hodes. 

Odoxyfmus. 

Odontalgia. 

Oedema. 
Oligotrophus. 
Oligotrophy. 
Omphalocele! 

Onyx. 

Ophiaus. 
Opthalmicks. 
Opiates. 

Opifthotonus.  ’  1 
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Opthalmy. 

Orexis. 

Orgahnus. 

Oroboides. 

Orthopnasa. 

Ofcilladon. 

Oftocopi. 

Otalgia. 

Otenchyta. 

Otica. 

Outacoufticon. 

Ovum. 

Oxelamm: 

Oxycratum. 

Oxydercica. 

Oxymell. 

Oxyregmia.  *  ■  '■  < 

Oxyrrhodinum.  • 

Ozaena. 

P. 

Pachuntick  Medicines:  -  •'<  • 
Palindrome. 

Palliative. 

Palmus. 

Palpitation. 

Pallie.  - 

Panacea. 

Paruchymagogue?. 

Pandalea.  tio;  :• 

Pandemius.  •' 

Pandiculation:  ; 

Papulae.  ^nr?4 

,  Paracentefis.  r  '?  V 
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Pa  rachy  nance. 

Paracmaftica. 

Paraiyfis. 

Paraphymofis. 

Paraplegia. 

Paraphrenitis. 

Paraphrofine. 

Paralynanche. 

Paronychia.  ! 

Paroxyfm. 

Parylis. 

Paftills. 

Pathognomick. 

Pathology. 

Pedtorals. 

Pediculofus  Morbus. 

Pelidnus. 

Pemphigodes  Febris. 

Periamma.  .  .  1 
Periaptum. 

Pericarpium. 

Peripneumony. 

Pernio. 

Porminima.  .  r 

PeiTary. 

PefTulus. 

Peffns. 

Peftilential  Fever. 

Peftoloides.  .  j..r  . 

Petechialis.  j 

Petigo. 

Phacia. 

Phacos. 

Phagada:na.  .  ii  /Pi 

Phagadenick  Water.  ■ 1 '  »  1 

Phalacrofis. 

Phalangolis*  :rf 

Pharmacentick. 

Pharmacopoeia. 

Pharmacum.  Pi 

Pharmacy.  ,  4 

Philonium.  .'J 

Phimofis.  -07^/.  ,n 

Phleboragia* 

Phlebotomy.  - 
Phlegmagogues.  U-J  o 
Phlegmon.  .^1 

Phlegmonodes  Febrirs! 

Phlogofis.  .  . f 
Phlydlraena.  .r.ij  i  - 

Phrenefis.  x 

Phrenitis.  •  ■'-mb.  >: 

Phricodes.  .?•*  bt 
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Phtharticum.  or  ' »/' 

<  Phthiriafis. 

Phthifis.  •  iV, 

Phygethlon. 

Phymae.  .  P  :  - 

Phyfemae. 

Phyfiognomicks- 
Pica. 

Picatio. 

Picra. 

Pituita. 

Pityroides* 

Pladarohs. 

Platifrua. 

Plerotica. 

Plethora. 

Pleuritis. 

Pkureue 
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An  Alphabetical  INDEX. 


Pleurefie. 

Rofa. 

Plica. 

I  Rubrica. 

Pneumatocele. 

Ru&ation. 

Pneumatodes. 

Rugitus. 

Pneumatoniphalus. 

Ryas, 

Pneumatofis. 

S. 

Podagra. 

Sacculi  Medicinales; 

Polypus. 

Sacer  Ignis, 

Pomphlygodes. 

Morbus; 

Porocele. 

Salivation. 

Porotica. 

Sanies. 

Probe.  .  . 

•Saphatuni. 

ProcatardHca. 

Saponea. 

Procidentia  Ani, 

Sarcocele. 

Prodromus  MorbM. 
Proegumena. 

Prognofis. 

Proiapfus  Uthri. 
Prolepticus. 

Prophaefis. 

Prophyladlica. 

Proptofis. 

Profphyfis. 

Proftefis. 

Protopathia. 

Prunellae  Sal. 

Profpthalmia. 

Pfammirmus. 

Pfy&ica. 

Ptarmica. 

Pterygium. 

Ptifana. 

Ptylofis. 

Pugillus.  <•  ; 

Pulpa. 

Pulfus. 

Pulfes,  their  feveral  Kinds. 
Pulverifation. 

Purgation. 

Pyrotica. 

Q. 

Quartane  Ague. 

Quinfey. 

Quintefcence. 

Quotidian  Ague. 

R. 

Rachitis. 

Radical  Moifture* 
Rarefaeientia. 

Rafpatorium. 

Recidivus  Morbus. 
Recrement. 

Regius  Morbus. 

Reiaxantia. 

Repellent  Medicinds. 
Refina. 

Relnon-Naturales. 

Revulfion.i 
Rhachitis. 

Rhagades. 

Rhegma. 

Rheumatifm.  » 

Rhexis. 

Rhinenchytes. 

Rhyos. 

Rhyptica. 

Rhythm  us. 

Ros, 

Virrioli. 

Rofines. 


;rj  • 


.  y 


!  rlM 


afoiK 


■*  ■  ;  U 


•*  -fci 


Sarcomphalum. 
Sardonian  7  T  ,  , . 

Sardor.idc  5  daughter. 

Sarpedo. 

Scalprum. 

Scamnum  Hypocratis, 

Scarification. 

Scelotyrbe. 

Schetica  Febris. 
Schirrus. 

Schirroma. 

Sciatica* 
Scleropthalmy. 
Sclerotica  Tunica. 
Scholiafis. 

Sclo-Opomacherion. 

Scorbutus. 

Scotomy. 

Scrophula. 

Scurvy. 

Se&io  Cacfaria. 
Sedimentum  Urina?. 
Semeiofis. 

Semeiotica. 

Semicupium. 

Sephyros. 

Septan-Fevers. 

Septica. 

Serofities.  , 

Serpigo. 

Setace'um. 

Seton; 

Sideratio. 

SifF  Album. 
Sinapifmus. 

Singukus. 

Sirones. 

Soluble  Tartar. 
Solvent. 

Solutio  Chymica, 
Solutive. 

Somniferous. 
Sophifticated. 
Spagyrica. 
Sparadrapum. 
Spafmodicks. 
Spafmologia. 

Spafmus. 

Species. 

Specificks. 

Specifick  Medicines. 
Specillum. 

Speculum  Oris. 
Spermatocele. 
Sphacelus. 

Sphindter. 
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Spina  Ventofa. 

Splanchnica, 

Splenia. 

Sporadici  Morbi, 

SquinanCy. 

Stagma. 

Staphyloma. 

Statiis  Morbi. 

Steatocele. 

Steatoma. 

Stegnofis.  ,  /•  .o 

Stegnotica. 

Stercorofus  FlUxus. 
Sternutation. 

Sternutatiorium. 

Stiilatitious  Oyl. 

Stillocidium  Urina?; 
Strabifmus. 

Stranguary. 

Struma. 

Stupa. 

Stupea. 

Stymma. 

Styptick, 

Water. 

Sub-Luxation. 

SucCotrine  Aloes. 

Sudamina. 

Sudorificks. 

Sufficus. 

Sufiocatio  Uterina. 

Suffufion. 

Sunarthrofis. 

Super- purgations 
Suppedanea. 

Supinator. 

Supplantalia. 

Suppofitory. 

Suppuration. 

Syoofis. 

Syderation. 

Sympathetick  Powder. 
Sympepfis. 

Symptom. 

Symptoaaatical  Fever. 
Syna&ica. 

Synches. 

Syncopalis  pebris. 

Syncope. 

Syncritica, 

Syndefirius. 

Synedrenonta. 

Synanche.  .  o 

Syngultus. 

Synocha. 

Synochus. 

Syntafis. 

Synte&oe. 

Synterick  Medicines. 

Syntexis. 

Synaloticks. 

Syringe. 

Syringomata. 

Syringotomia. 

SyfTascofisr 

T.  ;*rl  ■ 

Tabes. 

Tabes  Dorfaijs. 

Tablets. 

Tabum. 

Talpa, 

Taraxis. 
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T artar  Emetick, 
Soluble, 
Vitriolate. 
Telephium. 

Tenefmus. 

Terebrum. 

Terminthus.  • 

Tertian  Ague. 

Teftudo. 

Tetanus. 
Tetrapharmacon. 
Therapeutica. 

Theriaca. 

Tperioma. 
Thermantica. 

Thlipfis. 

Thrombus. 

Tinea. 

Tin&ure. 

Tinnitus  Aurium. 
Tometica. 

Tomotocia. 

Tophus. 

Topick. 

Topinaria. 

Torrifted. 

Toxica. 

Trachoma. 

Tragx. 

Transfufion. 
Tranfpiratiori. 
Traumaticks. 

Tremor.  * 

Trepanum; 

Trifmus. 

Tritteophyes." 
Trituration. 

Trochifci. 

Tumor. 

Turbith  Mineral. 
Tympanites.  ; 

Typhodes. 
Typhomania. 

Typus. 

Tyrofis. 

V. 

Vaporarium. 

Vapours. 

Variolas. 

Varix. 

Vehicle.’ 

Venae-Sedtion. 

Ventofe. 

VerdegreTe. 

Vertigo. 

Velicatoria. 

Veternus. 

Vinum  Hypocraticum 
Virgins-Milk. 

Vital  Indication. 
Vitaligo. 

Undimia. 

Ungula. 

Volfella. 

Volvulus. 

Vomica. 

W. 

"Weapon  Salve. 

White  Lead. 

Worm. 


X. 

Xeropthalmy. 

Xyfter. 

Z. 

Zymoma. 

Zymofimetre. 

Zymofis. 
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Accord. 

Allemande. 

Apotome. 

Arfis  8c  Theils. 

C. 

Cadence. 

Canon. 

Chaconne. 

ClefF. 

Cliff. 

Clofe. 

Comma. 

Concords. 

Confonance; 

Cords. 

Counter  Fugue,' 

Part, 

Point, 

Tenor. 

D% 

Demi-Diton, 

-Quaver. 

Defcant, 

Double," 

Florid, 

Plain. 

Diapafon. 

Diapente. 

Diateflaron. 

Diatonick. 

Diazeutick  Tone. 
Diefis. 

Diminution. 

Difcords. 

Dis  Diapafon. 

Ditone. 

Double  Defcent. 

.  E. 

Enharmonical. 

F. 

Fifth. 

Figurate  Defcant. 
Flond. 

Fourth. 

Fugue, 

Double. 

H. 

/  » 

Harmony. 

Hemitone. 

Hexachord. 

I. 

Imperfed  Concords. 
Inharmonick  Relation. 
Interval. 

K. 

Key. 
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M. 

Meafure. 

Modes. 

Monochord. 

Mood. 

Mufick. 

O. 

O&ave. 

Opera. 

Otacoufticks. 

Overture. 

P. 

Paufe. 

Perfed  Concords.’ 
Prelude. 

Q. 

Quaver. 

R. 

Relation  Inharmonicaf 
Reft. 

S. 

Scale  of  the  Gamut. 
Scale  of  Mufick.  • 

Score.  . 

Semi-Diapafon, 

-Diapente, 

-Ditone, 

-Tone, 

Sefquialter. 

Syncopation. 

Syncope. 

Syftem. 

T. 

Tenor, 

Tetrachord.' 

Tetradiapafon; 

Tierce 

Common, 
Duple, 

Triple. 

Tone. 

Tranfition: 

Treble. 

Tris  Diapafon." 
Tritone. 

U. 

Unifons. 
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geometry. 

A  Ccommodate. 

Acute  Angles, 

angled  Triangle* 
Adjacent  Angles. 

Adjoyning  Angles. 
Alternate  Angles, 

Proportion. 

Altern-Bafe. 

Altimetry. 

Altitudes  of  Places: 

Ambit. 

Amblygonial, 

Hyperbola. 

Analogy. 

Angle, 

Plane, 

Curvilneal, 

Redilineal, 

Mix’d, 
its  Quantity, 


i  -  TBBB- 


An  Alphabetical  I  N  D  E  X 


Angle  Right, 

Obtufe, 

Acute, 

Contiguous, 

Adjacent, 

Oppofite, 

Vertical, 

Internal, 

External, 

Alternate, 

at  the  Centre, 

in  a  Semi-circle, 

in  a  Segment, 

of  a  Segment, 

of  Incidence, 

“  « 

of  Reflexion, 
of  Inclination, 
of  Refraction, 

RefraCted, 

Spherical, 

of  the  Chord  and  Tangent, 
Oblique. 

Anguineal  Hyperbola. 
Antecedent. 

Aperture. 

Apore. 

Aporime. 

Apotome. 

Applicate. 

Application. 

Apply. 

Apomecometry. 

Arch. 

Ark. 

Area,  ' 

of  a  Square, 

of  ReCtangles  and  Paralle¬ 
lograms, 
of  Triangles, 

Trapezia, 

all  Right-lin’d  Figures, 
of  a  Circle, 
of  a  SeCtor, 
of  a  Segment, 
of  an  Ellipfis, 
of  a  Parabola. 

Artificial  Lines. 

Afymetral. 

Afymetry. 

Afymptotes. 

Axis. 

B. 

Baculometry. 

Bakers  Central  Rule. 

Bafe. 

Bimedial. 

Binomial, 

BifeCtion. 

Body. 

Bodies  Regular. 

C. 

Canon." 

Capacity. 

Catenaria. 

Catheti. 

Cathetus. 

Celerrimi  defeensus  Linea. 
Central  Rule. 

Centre  of  a  Circle, 

Ellipfis, 

Gravity, 

Hyperbola. 


Centre  of  Gravity  of  an  Hyper¬ 
bola, 

of  Ofcillation,  ’ 
of  Percuflion, " 

Phonical,  _/: 
Phono-camptical. 
Characters  Geometrical. 
Chiliogon. 

Chord. 

Circle. 

Circular  Lines. 

Circumference. 

Circumfcribed,  ■  ; 

Hyperbola. 

Ciffoid. 

Commenfurable  Quantities, 
in  Power, 

Surds. 

Common  SeCtion. 

Complements. 

Compofition  of  Proportion. 

Motion. 

Concentrick. 

Conchoide. 

Concurring  or 
Congruent  Figures. 

Cone.  • 

Congruity. 

Conick  SeCHons. 

Surface. 

Conjugate  Diameter. 

Conoid, 

Elliptical,  . 
Hyperbolical, 

Parabolical.  .  >  ' 
Conjugate  Diameters. 
Confcribed. 

Confequent. 

ConftruCtion. 

ContaCt. 

Contrary  Flexionl 
Content. 

Contingent. 

Converfe. 

Cord. 

Corollary. 

Conftrudtion  ofEqiiations. 
Contrary  legg’d  Hyperbola. 
Converging  Hyperbola, 

Series. 

Co-fecant. 

Co- fine. 

Co-tangenr. 

Co-verfed  Sine. 

Crown. 

Cruci-form  Hyperbola. 
Cubature. 

Cube. 

Cubical  Paraboloid. 

Cuneus 
Curvature. 

Curves. 

Cufpidated  Hyperbola. 

Cycloid. 

Cylinder. 

Cylindroid. 

D. 

Data. 

Decagon. 

Deficient  Hyperbola. 


Defcribenr. 

Determin’d  Problem. 
Diacauftick  Curve. 

Diagonal. 

Diagram.  *' 

Diameter, 

of  a  Conick  Sedtioft, 
Conjugate, 
of  Gravity. 
Dimenfion. 

Dimetient. 

Dirigent. 

Diverging  Hyperbola. 
Dodecahedron. 

Dodecagon. 

Double  Point. 

E. 

Eccentrick  Circles. 

EffeCtions  Geometrical. 

Elaftick  Forces. 

Ellipfis. 

Endecagon. 

Epicycle. 

Epicycloid. 

Epipedometry, 

Equated  Bodies. 

Equilateral  Triangle. 

Evoluta. 

Evolute  Figures, 

Hyperbola, 

Evolution. 

Exagon. 

Excen  trick. 

ExhauftionS. 

Exponential  Cerves. 

External  Angles. 

Extreme  and  Mean  Proportion. 
FJ 

Figural  Numbers. 

Figure, 

in  Conicks, 
in  Geometry. 

Figures  Curvilineal, 

Mix’d, 

Plane, 

Rectilineal. 

Flexion, Retrogreffion  of  Curves. 
Focus  of  an  Ellipfis, 

Parabola, 

Hyperbola. 

Fruftrum.. 

G. 

Gage  Point. 

Gauging. 

Gauge  Point. 

Generating  Line  or  Figure. 
Generated  Quantity. 

Genefis  of  a  Figure. 

Geodefia- 

Geometrical  Curves, 

Solution  of  a  Probl. 
Places. 

Geometry. 

Globe  or  Sphere. 

Gnomon. 

Gunters  Line. 

H. 

Harmonical. 

Head  Angles. 

Height  of  a  Figure. 

Helicoid  Parabola. 

Helicofophy. 
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Helicofophy. 

Hemifphere. 

•  Hendecagon. 

Heptagon. 

Heptangular. 
exagon. 
exhaedron. 

Homocentrick. 

Homologous. 

Horizontal  Line. 

Hyperbola. 

Hyperbolical  Cylindroid, 
Hyperbolick  Space. 
Hyperbolicum  Acutum. 
Hyperboli-form  Figures. 
Hypothenufe. 

I. 

Icoflhedron. 

Inceptive  of  Magnitude. 
Inclination, 

of  a  Right  Line  to  a 
Plane. 

Incommenfurables. 
Indetermined  Problem. 
Indivifibles. 

Infinite  Quantity. 

Inflexion  Point. 

Inflexion  of  a  Curve. 

Infcribed, 

Bodies. 

Infifting  Angles. 

Interruption  of  Proportion. 
Interfedion. 

In  verfe  Proportion. 

Involute  Figure. 

Irrational  Quantities. 

Irregular  Bodies, 

Lines, 

Curves. 

Ifagon. 

Ifoperimetrical  Figures. 

Ifofceles  Triangle. 

L. 

Latus  Redum, 

Tranfverfum, 

Primarium. 

Legs  of  an  Angle, 

a  Triangle. 

Lemma. 

Like  Figures, 

Solids. 

Limited  Problem. 

Line, 

of  Meafures. 

Linea  Celerrimi  Defcenfus. 
Linear  Problem. 

Lines,  their  Properties. 

Lines  of  Chords. 

Local  Problem. 

Locus  Refolutus. 

Logarithmick  Curve, 

Line. 

Logiftica  Linea, 

Spiral. 

Longimetry. 

Lunes. 

Lunula?. 

M. 

Mathematicks. 

Maximis  8c  Minimis. 

Mean  Diameter. 


Mean  and  Extream  Ratio. 

Mean  Proportional. 

Meafures. 

Mechanical  Solutions. 

MenifcuSi 

Menfurability. 

Menfuration. 

Mix’d  Figures, 

Reafon  or  Proportion. 
Moments. 

Multangular. 

Multilateral. 

N. 

Nodated  Hyperbola. 

Normal.  v 

°* 

Oblique  Angles. 

Oblong. 

Obtufe, 

Angles, 

angled  Triangles, 

'  angular  Sedion. 
Odagon. 

Odahedron. 

Oppofite  Angles, 

Cones, 

Sedions. 

Ordinate, 

Figures. 

Organical  Defcription  of  Curves. 
Orthogonial. 

Ofcillation. 

Oval. 

Oxygone. 

OxygonaJ. 

P. 

Parabola. 

Parabolick, 

Pyramidoid* 

Cuneus, 

Conoid, 

Spindle, 

Spiral, 

\  Paraboloids. 

Parallel  Lines. 

Parallelogram. 

Parallelopiped. 

Pelicoides. 

Pendulum. 

Pentagon. 

Perimeter. 

Periphery.  ^  t 

Permutation  of  Quantities. 
Perpendicular. 

Place  Geometrick,  4  > 

Plane, 

Simple, 

Solid, 

Surfolid. 

Plane  Problem. 

Plane  Geometrical, 

Surface. 

Planimetry. 

Planifphere. 

Plonometria. 

Point, 

of  Inflexion  of  a  Curve. 

Pole. 

Polyedron: 

Polyhedron. 

Polygon. 


Polyhedrous. 

Porime. 

Porifm. 

Poriftick  Method. 

Poftulata. 

Powers  of  Lines. 

Primarium  Latus. 

Prime  Figures. 

Prifm. 

Prifmoid. 

Problem. 

Produce. 

Produd. 

Projediles,  their  Laws. 

Prolate. 

Spheroid. 

Proportion. 

Proportional  Spirals. 

Propofition. 

Pundated  Hyperbola. 

Pundum, 

Formatum, 

Generatu'm, 

Ex  comparationfi 
Lineans. 

Pure  Hyperbola.; 

Pyramidal. 

Pyramidoid. 

Pythagoricl ;  Tetradys. 

Q. 

Quadrangle. 

Quadrant. 

Quadrantal  Triangle. 

Quadratrix, 

of  the  Hyperbola. 
Quadrature, 

of  Curves. 
Quadrilateral  Figures. 

Quantity. 

Quindecagon.’ 

Quinquangled. 

R. 

Radial  Curves. 

Rainbow. 

Ratio. 

Rational  Quantities. 

Reafon. 

Reciprocal  Figures. 

Reda  Diredrix. 

Redangles. 

Redangled  Triangle. 
Redangular, 

Sedion  of  a  Con«. 
Redification  of  Curves. 
Redilineal. 

Redundant  Hyperbola. 

Regular  Bodies, 

Figures, 

Curves. 

Refidual  Figure. 

Refolution. 

Retrogreflion  of  Curves. 
Rhombus. 

Rhomboides. 

Right-angled, 

Triangle. 

Right-angles, 

Line, 

Sine* 

Roots. 

Rotation. 

Sagitta. 
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Sagittta. 

Scale,  .  , 

of  equal  Parrs, 

Diagonal, 

Plain.  \ 

Scalenous  Triangles, 

Cone.  ’ 

Scheme. 

Scholium. 

Secant. 

Se&ion, 

Conick, 

Sequents. 

Sedlor  of  a  Circle. 

Secundans.  ‘  1 

Se  gment  of  a  Circle,  ; 

Sphere.  ; 
Similar  Sc&ions. 

Semi- circle.  /  .... 

Semicubical  Paraboloid 
Semi-diameter. 

Septangular.'^  ....... 

Serpentine  Line.- 
Sequialteral  Proportion . 
Sefquitertial  Proportion 
Sexangle. 

Similar  Arks, 

Bodies, 

Redlangles, 

Triangles, ' 

Polygons, 

Right  lined  Figures, 
Segments. 

Simple  Place, 

Problem. 

Sine, 

Complement. 

Solid, 

of  leaft  Refiftance, 
Angle, 

Place, 

Problem. 

Sphere. 

Spherick  Geometry, 

Projection. 

Spheroid. 

Spiral, 

A  T  •  ,  •  A  ±  ,  >  • 

Lines, 

Proportional. 

Square  Figure. 

Squaring. 

Stereometry. 

Stereographick  Projection. 
Sub-contrary  Pofition, 

SeCtion  ofa  Cone 

Subnormal. 

Subtan  genr. 

Subtenfe. 

Superficial  Content. 

Supplement  of  an  Ark 
Superficies,  or 
Surface, 

Plane, 

Curved. 

Sufrfolid  Place, 

Problem. 

Surveying, 

its  Practice. 

Symetral. 

Symptotes. 


Synthefis. 

Synthetical  Method. 

T. 

Tangent, 

of  a  Parabola,  • 

Circle. 

Term. 

Terms  of  a  Proportion. 
TetraCtys. 

;  Tetragonifm. 

Tetrahedron. 

Theorem, 

Univerfaf/ 
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Particular*  • 
Negative,^  *•' 
Local,  ,  • 

Plain, 

Solid, 

Reciprocal. 
Tranfcendental, 

Curves, 

Quantity. 

Transformation  of  Curves. 
Tranfmutation. 

Tranfverfe  Axis. 

Trapezium. 

Trapezoid.  • 

Triangles  and  their  Propertief. 
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Trident. 

Trigon. 

Trigonometry, 

Plain, 

Spherical. 

Trilateral. 

Triplicate  Ratio.  , 
Trochoid. 

Truncated. 

Verfed  Sine. 

Vertex. 

Vertical  Plane, 

Line. 

Vertically  Oppofite. 

Vinculum. 

Umbelicus. 

Umbelick  Points. 
Unlimited  Problem. 


Fortification  }  Gunnery ,  and 

Art  Military, 

■  ■ 

A,  • 

A  Djutant. 

Advance  Ditch, 

Guard, 

FofTe. 

Afforciament.  • 

Aide  de  Camp. 

Aide  Major. 

Alarm  Poft. 

Ammunition  Bread. 

Angle  of  the  Counterfcarp, 
Curtain, 

Complement  of  the 
Line  of  Defence, 
Di  min  i  filed, 

Exterior  Figure, 
Interior  Figure, 
Flanking, 

Flanked. 


Angle  of  the  Moat/  , 
Re-entringr  • 
Re-entrant,  -nr  V ' 
Saliant, 

of  the  Tenaille* 
of  a  Battalion.  •' 
Anteftature.  i: 
Approaches. 

Apron. 

AreoteCfonicks.- 

Arquebufs. 

Arquebus  a  Cruc. 

Arriere  Guard, 

Arfenal.- 

Artillery. 

AfTauIt. 

AfTembly. 

Aftragal. 

Attack  of  a  Siege, 

Falfe, 

'  in  Flank. 

Avant  FolTe. 

Avenue.  r:  r.  ■ 

•  B.  * '  • 

Baccule. 

Ban.  <  • 

Banquet. 

Barrack.  r  , 

Barbe. 

Barrel. 

Barrels  of  Earth. 

Barriers.  . 

Barricado. 

Bafe,  j  ’ -  . 

RingJ 

Baskets  of  Earth. 

Baftion. 

Bartallion. 

Battery. 

Batteries  of  a  Camp, 

Croffe,  r  ■  . 
d’Enfilade, 
en  Efcharp, 
de  Revers, 

Joint, 

d'Eftrade. 

Bed  of  a  Cannon. 

Berm. 

Biovac. 

Blind. 

Blockade. 

Bomb-cheft.  * 

Bombs. 

Bombarders. 

Bonnet. 

Bonnet  a  Preftrc, 

Boyan. 

Brackets.  .  ; 

Branch  of  the  Trenches. 

Breach. 

Breaking  Ground. 

Breaft-works. 

Bricolls. 

Bridge  (flying,  j..  . 

Bridge  of  Comunicuord 
Brigade. 

Brigade  Major. 

Brigadiers. 

Bringerr-up. 

Brifure. 

Budge-Barrels.. 

Bulrufh 
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Bulrulb-Bridge. 

Bulwark. 
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Caiffon. 

Calibre. 

Calliper, 

Compafles. 

Callthorps. 

Campaign. 

Camp-flying. 

Cannon  Royal. 

Capital  Baftion, 

Line. 

Canvas  Bags. 

Caponiere. 

Cap  Squares. 

Carcafs. 

Carriage. 

Cartouche. 

Cartridges. 

Cafcabell. 

Cafcan. 

Cafemate. 

Cafement. 

Caferne. 

Cafe-Shot. 

Cafline. 

Cavallier. 

Cavin. 

Cazemate. 

Cazerne. 

Centre  of  a  Polygon. 

Chamber. 

Cha  ndeliers. 

Charged  Cylinder. 

Chafe  of  a  Gun. 

Chaufle  Traps. 

Chemin  de  Ronds. 

Chemife. 

Chevaux  de  Frife. 

Circumvallation. 

Cittadel. 

Clayes. 

Clours.  . 

Communication.  _ 

Complement  of  the  Line  of  De¬ 
fence. 

Contramure. 

Contravallation.  ■ 

Contre  Queve  d’Y  rondre. 
Corbeils.  ’  f 

Cordon. 

Cornifh  Ring. 

Corporal. 

Corps  de  Guard.  - 

Corridor.  , 

Cortine. 

Counter  Approaches, 

Batteries, 

Breaft-works, 

Guards, 

Forts, 

Mand, 

March, 

Mine, 

Scarp, 

Swallow-Tail. 
Crofs-bar  Shor. 

Crown-works. 

Crown’d  Horn-workr 
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Crows-feet  or  Calthrops. 
Culvering. 

Cut  Baftion. 

Cuvette. 

Cylinder. 

D. 

Decamp. 

Defences. 

Defile. 

Demi-Baftion, 

Cannon, 
Culvering, 
Diftance, 

Gorge . 

Depth  of  a  Squadron. 
Defcents. 

Defcent  into  a  Ditch,  i 
Detachment. 

Diminifhed  Angle. 
Difmount. 

Difporr. 

Diftance  of  the  Baftions 
Draught  Hooks. 
Draw-Bridges. 

Dulledge. 

Durable  Fortification. 

E. 

Earth  Bags. 

Elevation  of  a  Gun. 

J  Embrafures. 
Embattlement. 

Enciente. 

Enfans  Perdus. 

Enfilade. 

Enfile. 

Enfconced.  r  - 
Envelope,  j 
Epaule. 

Epaulement. 

Efcalade. 

Efcarpe. 

Efconade. 

Efpaulement. 

Efpanle. 

Efplenade. 

Etapp£. 

Etappier. 

Evolution. 

Exterior  Polygon, 

Talus. 

F. 

Face  of  a  Baftion, 

Place. 

Face  Prolonged. 

Falcon. 

Falconet. 

Faife  Attack. 

Falfe  Braye. 

Fafcines. 

Faucon. 

Fauconett. 

Fichant  Flank, 

Line  of  Defence 
Field-fort. 

Field  Colours, 

Pieces, 

Staff. 

Fellows. 

Fights. 

File. 
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Fire-Mafter, 

-Workers. 

Fixed  Line  of  Defence. 

Flank  in  War. 

Flank  of  the  Courtine, 

Low. 

of  the  covered  Fichant, 
ritered  Rafant, 
of  the  fecond  Simple, 
of  a  Place. 

Elanking  Angle  of  Defence. 
Flanked  Tenaille, 

Angle. 

Flat  Baftion. 

Flat-bottomed  Moat. 

FI  ing  Camp. 

Flying  Bridges. 

Foot  Banks. 

Foreland. 

Forlorn- Hope. 

Former. 

Fort, 

Royal, 

Star. 

Fortification. 

Fortins. 

Foucade. 

Fougafs  or  Fougade. 

Fourneau. 

Fraifes. 

Fraifing  a  Battallion. 

Free^eland  Horfe. 

Front. 

Fufe  of  a  Bomb. 

Fufiliers. 

G. 

Gabions. 

Galleries. 

Gallery  of  a  Mine. 

Garrifons. 

Gazons. 

General. 

Glafis. 

Gorge  of  a  Baftion, 
of  a  Ravelin. 

Granado. 

Grenado. 

Guard. 

Guerite. 

Guve  d’  Hyrond. 

H. 

Half  Moon. 

Handfpike. 

Hendecagon. 

Heriffon. 

Herfe.  ^ 

Herfillon. 

Hobelers,  / 

Hobits. 

Hollow-Tower. 

-Square. 

Honey-combs. 

Horizontal  Range. 

Horn-work; 

Horfe-fhoe. 

I. 

j  Ichnography. 
i  Infconfed. 

Interior  Polygon, 

Talus. 

Inward  flanking  Angle. 

Irregula 
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Irregular  Fortification. 

L. 

Ladle. 

Langrefs-Shot. 

Lanlpefade. 

Legion. 

Limbers. 

Linch  Pins. 

Line  Capital, 

Cognitel, 
of  Defence, 

Fitchant, 

Rafanr, 
of  Approach, 

Circumvallation 
Contravallation. 

Lines  within-fide, 

without,  a 

of  Communication* 
lane  of  the  Bafe, . 
a  Work. 

Lines. 

Line  Hedges. 

Lined  Moat. 

Linftock.  . 

Liziere. 

Local. 

Lockfpit. 

Lodgment, 

of  an  Attack. 

Lower  Flank. 

Lunettes. 

M. 

Madrier. 

Magazine. 

Main  Body; 

Major  General,  : 

of  a  Brigade,  ,  : 

Regiment, 

Town. 

Mai  Voifin. 

Mantelets. 

Matraffes.  ^p);.  ;  • 

Merlon.  ~0; 

Metal.  njr; 

Military  Architecture, 

Execution. 

Mine. 

Minion. 

Moat.  Jk.; 

Moineau. 

Montpagnot. 

Mortar-piece. 

Mortars  of  Coborne, 

Murderers. 

Musket-Baskets. 

N. 

Nailing  of  Cannon. 

O. 

Open  Flank. 

Opening  the  Trenches. 

1 1  rrr  n 

Ordnance.  .  •  ? 

Orillon. 

Orgues. 

Orteil. 

Outward  Angle:  r 

Out- works.  'rt(j  ,n> 

P.  '1  Rondcll. 

Palifadoes,  |  Rounds. 


Palifadoes- turning. 

Parade. 

Parapet. 

Park  of  the  Artillery, 
of  Provifions. 

Pate. 

Patroul. 

Pedrero. 

Petterero. 

Perfpe&ive  Military, 

Petard. 

Phalanx. 

Picket. 

Pioneers. 

Place  of  Arms. 

Plane. 

Plat-Baftion, 

-Form. 

Polygon  Exterior, 

Interior. 

Ponton. 

Pont  Volant. 

Port-Cullice. 

Port-Fire. 

Poft. 

Ppftern. 

Priefts-cap. 

Priming-Iron. 

Profile.  H 

Provoft  Marfhal. 

Q.  .1lJ  ;t 

Quadrat. 

Quarter. 

Quarter- wheeling. 

Quarters  (Winter) 

ofRefrefhment. 
Quarter- Mafter. 

at  a  Siege.  .  Jo;. 


Quuede  Hyronde.  ■  !•  ’ 

R. 


Royal  Fort, 
Parapet: 

S. 

Sacker. 

Sacks  of  Earth.1 
Saigner  a  Moat* 
Saker. 

Saliant  Angle. 
Sally. 

Sand-Bags. 

Sappe. 

Sarafin. 

Saufage: 

Sauciflons.f 
Scalado. 

Scarp. 

Sconces. 
Semi-diameter* 
Short, 

Round, 
Crofs-Bar, 
Langrell, 
Chain, 

Cafe. 
Shouldring. 

Sillon. 

Simple  Flank,’ 
Tenaille. 

Sixain. 

Solid  Baftion. 
Spunging  a  Gum 
Square  BattalKon. 
Square  Rallow. 

I  Star. 

I  Straiks. 

I  Stratarithmetry.r 
I  Swallow-Tail. 

I  Superficial  Fourneau.’ 
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Rabanet. 
Rabinet. 

R  ammer. 
Rampart. 
Randezvous. 
Random-Shot. 
Range. 

Rank. 

Rafant  Line. 
Ration. 

Ravelin. 

Rear  Guard, 

Half  Files, 
Line, 

Rank. 
Redoubt. 
Re-entring  Angle. 
Reform. 

Reformed  Officer. 
Regiment, 


b*  ;  >  :  '  TaCUcks. 
•  I  Talu. 
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.  bsavii'A  Talus, 
i  ’’  I  Exterior’ 

I  7  ♦ 

•u  '  I  Interior. 

Superior. 

Taper- bored. 

Temporary  Fortification.’ 

•  '  hl  Tenaille, 

Single, 

Double, 

of  the  Place.  .  >  r 
>  |  Terre-plain, 

Terdate, 

I  Tompion,  < 
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Traverfe, 
Trenches, 
Trunnions.' 

V. 

Van-Guard. 

:  I  Vedette. 
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Regular  Fortification.  ■ Vent,  •->■ 

Re-inforced  Ring  of  a  Canon.  I  Void  Baftion. 

Relayes.  n  I  w. 

Retirade.  Wad-hook. 

Retired  Flank.  Way  of  the  Rounds. 

Retrenchment.  f  Wing. 

Returns  of  a  Trench,  # 

Rideau 
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Windage  of  a  Gun. 

Word. 

.;orf£  lev  ,fL  \> 
.Mhr.v;-  .  'r i 

Logick, 
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Logick ,  Metaphyficks  and 
Etbicks. 

,  A. 

A  Bolition. 

"  Abftr  a&ion. 

AbftraCt 

AbftraCt  Numbers. 

Accident. 

Adequate, 

Idea’s. 

AdjunCt. 

Analogical. 

Analytick. 

Annihilation. 

Antagonift. 

Antecedent. . 
Antipredicaments. 

Apogogical. 

ApodiCtical. 

Apprehenfion.' 

Attention. 

Atttributive  Jufticc, 

B. 

Baroco. 

Bocardo. 

C. 

Categoria. 

Categorema. 

Caufal  Propofitions- 
Circumftances. 

Contradictory  Propofitions. 
Contrary  Propofitions, 
Converfion  of  Propofitions. 
Copula. 

Copulative  Propofitions. 

Definition. 

Demonstration. 

Dialedtical. 

Difference. 

Dilemma.  , 

Difcourfe. 

Decretive  Propofitions. 
Diftributive  Juft  ice. 

Duration. 
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Ens. 

Entelecheia. 
Enthymeme. 
Enunciation. 
Epanorthofis. 
Epicherema. 
Equipollence. 
Equivalence. 
Equivocal. 

EfTencC. 

Eflential  Properties, 
Ethicks. 

Exceptive  Propofitions. 
Expanfion. 

Figurative  Speeches. 
Figures. 

Final  Caufes. 

Finite. 

Fortitude. 

G. 

Genus. 
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H. 

Habitude. 

Homologous. 

I. 

Idaea. 

Idea’s. 

Identity.  t 
Imagination. 

Impenetrability. 

Inadequate  Idea’s. 

Inanity. 

Incomplex  Terms. 

Indefinite. 

Individuum, 

Vagum, 
Determinatum, 
Demonftrativum, 
ex  Hypothefi, 

Infinite. 

Innate  Principles. 

Inftant. 

Intuition. 

Irony. 

Judgment. 

Litotes. 

Locus. 

Logick. 

M. 

Method. 

Moral  Philofophy, 

ACtions. 
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Oftenfive  Demonftrations. 

P. 

Paralipfis. 

Paralogifm. 

Perception. 

Petitio  Principii. 

Praedicable. 

Predicament. 

Prolepfis. 

Profopopoea. 

Prudence. 

a 

Quantity. 

R. 

Ratiocination. 

RecolleCtion. 

Reduplication.’ 

Reflexion. 

Relative  Propofitions. 
Remembrance. 

Reminifcence. 

Repetition. 

Retention. 

S. 

Sincerity.-  ; 

Species. 

Subalternate  Propofitions. 

Sub  contrary  Propofitions. 
Subftance.  .  ,  , 

Summum  Bonum. 

Sympathy. 

Synec  doche.  n 
Synonomy. 

Virtue 
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Aftronomy,  and  the  Doffrine 
of  the  Sphere. 

AMs. 

^Abfolute  Equation.' 
Acherner. 

Achronical. 

Acronical 

iEquatot. 

Aldebaran. 

Algeneb. 

Algol. 

Albioth. 

Alliot. 

Almacanters. 

Almicanters. 

Alpheta,  a  Star': 

Alramech,  a  Star . 

Altitude  of  the  Pole*1 
of  the  Sun, 
of  a  Star. 

Amphifcii. 

Amplitude, 

MagneticaU 

Anabibazon. 

Analemma . 

Andromeda. 

Angle  of  Right  Afcenfion,’ 
of  the  Ecliptick, 
of  EveCtion. 

of  the  Meridian  and  E- 
cliptick, 

of  the  Meridian  and  Ho-- 
rizon, 

of  the  Parallax, 
of  the  Sun’s  Pofition’ 
Diameter, 

Spherical, 
of  Longitude, 
of  Inclination  of  a  Planet’s 
Orbit. 

Anomaly, 

of  the  Orbit, 
of  the  Centre, 
true  equal, 

Mean, 

Equable. 

Annual  Equation. 

Anomalous. 

Anfes,  or  Anfie,  of  Saturn.' 
Antares. 

Antartick. 

Anneci. 

Antecedents. 

AntiCthones. 

Antiaeci. 

Antipodes. 

Antifcii. 

Aphelium. 

Apogseum. 

Apogee  of  die  Equant, 
of  the  Epicycle. 
Apparent, 

Place, 

Conjunction, 

Horizon. 

Apfis. 
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Aquila. 

Ara.  . 

Ardick  Circle. 

Ardophylax. 

Ardos  Minor. 

Ardurus. 

Argo  Navis.; 

Argument  of  Inclination, 

of  the  Moon  s  Latit. 

Aries. 

Ark  of  Dircdion, 

Retrogradarion. 

Armillary  Sphere. 

Arrick  Pole, 

Circle. 

Artificial  Day. 

Afcendant. 

Afcenfion 

Alcenfional  Difference. 

Afcii. 

Afped. 

Afterifm. 

Aftrolabe. 

Aftrology 

Aftronomical  Calendar, 
Numbers, 

Place  of  a  Star, 
Hours. 

x4ftronomy0 
Auge. 

Auriga. 

Aurora  Borealis. 

Auftral. 

Aux. 

Axis. 

Azimuth, 

of  the  Sun. 

B. 

Babylonifh  Hours. 

Bafilicus. 

Bear 

Biquintile. 

Bifiextile. 

Bootes. 

Boreal  Signs. 

Biquartile. 

C. 

Calendar  Afti'on. 

Cancer. 

Canicula. 

Canis. 

Caniculus.  , 

Capella. 

Cardinal  Points. 

Caffiopada. 

Cnftor. 

Catabibazon. 

Cauda  Lucida 
Cegynus. 

Centaure. 

Centre  of  a  Dyal, 

of  the  Equant, 
of  Attradion. 

Cepheus. 

Cetus. 

Charles  Wain. 

Chryftalline  Heavens. 

Circle  Equant, 

of  Alritude, 

of  Perpetual  Apparition, 
Occultation, 
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Circle  of  Indination, 
of  Pofition. 

Circular  Velocity. 

Circum-polar  Stars. 

Colures. 

Combuft. 

Comets. 

Conjundion. 

Conftellation. 

Contingent  Line. 

Copernican  Syftem. 

Cor  Caroli, 

Hydrae, 

Leonis. 

Corona  Borealis, 

Meridionalis, 

Crater. 

Corvust  v 

Cofmical. 

Cronical. 

Crofiers. 

Culminate. 

Cycle  of  the  Sun, 

Moon, 

Indidion. 

Cygnus. 

D. 

Daily  Motion  of  a  Planet. 

Day.  ‘ 

Declination, 

of  a  Wall, 

Apparent, 

of  the  Sun  :  See  Tables 
of  it  under  Right  Af¬ 
cenfion , 

True, 

of  a  Plane.  1  ‘ 
Declinatorum 
Declining  Dials. 

Declinatory. 

Deferent. 

Degree. 

Delphinus. 

Deneb.  .‘/  jn  >  .  :  ■ 

Deprefifion  of  the  Pole. 
Defcenfion  Oblique, 

Right. 

Diacentros. 

Dial. 

Dial  Planes.  •'  ! 

Dialling. 

Difference  of  Afcenfion  of  Lon¬ 
gitude. 

Dihelios. 

Dired,  T- 

Dials, 

7  r) 

Sphere. 

Motion  of  a  Planet. 
Difcus. 

Disk. 

Diurnal  Motion, 

Ark, 

Parallax.'' 

Dodecateippry* 

Dominical  Letter. 

Double  Horizontal  Dial. 

Draco. 

Dragons  Head  and  Tail. 

E. 

Earth. 

Eccentricity, 
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Eccentricity  Simple, 

Double, 
of  the  Earth. 
Eccentrick  Circles, 

Equation, 

PJdce  of  a  Planer. 

Eclipfe. 

Ecliptick. 

Elevation  of  the  Pole. 
Elongation. 

Embolifm. 

Emergent. 

Emerfion. 

Engonajfus. 

Enneadecaterides. 

Epad. 

Ephemeris. 

Epicycle. 

Equable  Motions. 

Equation  Total, 

Phyficalj 
Optical, 
of  the  Orbit, 

Annual, 

Annual, 
of  the  Centre' 

Moon’s  Motion, 
of  Time. 

Equator. 

Equiculus. 

Equinodial, 

N  Colure, 

Dial. 

Orient, 

Occident. 

Equinoxes. 

Ered  Declining  Dials, 

Planes. 

Ered  Dired  Planes,  . , 

Dired  E.  or  W.  Planes, 
N.  or  S.  Planes. 

Eridhonius. 

Errones. 

Eftival  Orient, 

Occident, 

Solftice. 
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Evedion. 

Excentrick. 

F. 

Faculae. 

Falcated. 

Fafcise  of  Mars. 

Finitor. 

Firmament. 

Firft  Mover. 

Fixed  Signs  of  the  Zodiack, 

Stars  :  See  Tables  of  their 
Right  Afcenfion ,  under 
Right  Afcenfion. 
Fomahant. 

Furniture  of  Dials. 

G. 

Galaxy. 

Geocentrick, 

Latitude, 

Place. 

Gibbous. 

Globe  or  Sphere. 

Gnomon. 

Gnomonicks. 

Golden  Number. 

Great 


to  Both  volumes. 


Great  Bear, 

Circles  of  the  Sphere 
Gregorian  Year. 

H. 

Hegyra. 

Height  of  the  Pole. 

Heliacal  Rifing, 

Setting. 

Helice  Major, 

Minor. 

Heliocentrick  Place* 
Hemifphere. 

Heniochus* 

Heterofcii. 

Hircus. 

Horizon, 

Senfible,  » 

Rational. 

Horizontal  Dials, 

Parallax, 

Line.  1 

Horologiography. 

Horometry. 

Horofcope. 

Hour  Circles, 

Lines, 

of  the  Day,  to  find  it.  ;  *’ 
Hybernal  Occident, 

Orient. 

Hydra.  .cvtov 

Hydrographical  Charts  • 
Hydrography.  <■  1 :  -  -  -  - 
Hyemal  Solftice* 
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Line  of  the  Anomaly, 
of  the  Apogee, 
of  the  Nodes, 
Synodical, 
of  the  true  SyZygies, 
of  mean  Syzygy, 
of  a  Planets  Place, 


>inx  j 
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Axis.-tJOn-  ‘ 

Subltilar, 

Equinoctial. 

Lines  Horary.  <“ 
Longitude  of  a  Place, 

in  the  Sun  or  Stars, 
in  Dialling, 
on  the  Globe. 
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Orient. 

Oriental.  :"7r'- 

Orion.  -  ' 

Orthographick  Projection, 

P.  .  ’  >  1  ( 

Paracen trick  Motion, 

Sollicittf  tioft  • 

ofMeafures,  I  Parallax, 

of  Direction  of  the  Eafthsj  Parallax  Diurnal  of  the  Suri. 

of  Latitude, 
of  Longitude* 

I  Paralladick  Angle. 

Parallel  Sphere.  ;  J  ■- 
Parallels  -of  Altitude,  - 1 

Latitude,  -5 

Declination  .  >  i 
Parallel  Planes, 

•"  Circles. 

Parallelifm  of  the  Earth’s  Axis* 
Parafelene. 

Path  of  the  Vertex.  • 1  '  '} 

Pegafus. 


Lucida  Corona, 
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Hydra?,  ,, 
Lyrae. 


Luminaries. 

Lunary  Months, 

Cycle: 
Lunations. 

Luni-Solar  Year. 

Lupus.  * 

M. 

Mars. 

Mathematical  Horizon; 
Mean  Motion  of  the  Sun* 
Mercury  r 
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Jemjh  Hours. 
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Illuminative  Month. 

Immerfion. 

Inclination  of  the  Axis,  A  r 
of  a  Planet, 

•  ‘  Plane. 

ir 

Inequality  of  Natural  Days. 
Informed  Stars. 

Ingrefs. 

Intercalary  Day. 

Inrerftellar. 

Julian  Year, 

Period. 

Jupiter. 

K. 

Kalender. 

Kalends. 

L. 

Latitude,  of  a  Place, 

Star, 

Heliocentrick. 

Leap-Year. 

Leo. 

Lefler  Circles  of  the  Sphere. 
Libra. 

Libration. 

Like  Arks. 

Limit  of  a  Planet. 

Line  of  Meafures. 

Line  a  Apfidum. 

.Line  of  greater  and  lelfer  Longit. 
of  mean  Longitude, 
mean  Motion, 
true  Motion, 

Horizontal, 


Penumbra. 
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Perigaeum, 
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Perihelion. 

Periodical, 

-  .smicnin  j  ?. 

I  Month 
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Perifcii. 

Perfeus. 
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I  Phafes, 
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Meridian, 


of  the  Planets. 


.frtiJi  f>c 

riqaigbiAJ 


on  the  Globe,  Phrocion. 

Line,  [Pifees,'  * 


Magnetical.  :t  v  '  I  Meridianus. 
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Parts,  ,;l  |  Place  apparent  of  a  Planet, 

Miles*  1  rrne.  •  n  i;,'  ! 

Micrometer. 

Milky -way. 

Minute. 

Moon. 

Moon’s  Paralax: 


j  Motion  ol  the  Apogee.  Pleiades. 


V  I  Plane  of  a  Dial,  1  5 

<:J  Horizontal,^  • 
of  the  Projedion :  • 

1 1  Planets. 
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N, 

Nadir. 

Nebulous  Stars.’ 

Nodurnal  Ark* 

Nodus. 

Nonagefimal  Degree. 

Northern  Signs. 

Nucleus. 

O. 

Oblique  Afcenfion, 
Plane, 

Angle, 

Sphere. 

Occident, 

Eftival, 

Hybernal, 

EquinodiaL 

Occidental. 

Occupation/ 

Odant. 

Odile. 

Olor. 

Ophiucus. 

Oppofition. 

Optick  Place  of  a  Star. 

Orbis  Magnus. 

Orbit  of  a  Planet* 


Poetical  Rifing. 

Points  of  Station. 

Polar  Circles, 

Dials, 

Projedion. 

Pole  Star, 

of  the  "World, 

Ecliptick. 

Pollux. 

Procelfion  of  the  Equinoxes. 
Primary  Planets,. 

Prime  of  the  Moon . 

Prime  Vertical  Dials. 

Primum  Mobile: 

Projedion  of  the  Sphere, 
Projedive  Dialling. 
Proftapherefis. 

Pfeudoftella.j 
Ptolemaic Syftem. 

Pythagorean  Syftem. 

Quadrant  of  Altitude, 
Aftronomical.- 
Quadrantal  Triangle. 
Quadratures  of  the  Moon,1 
Quartile. 

Quintile. 

n  Rainbow^ 
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Rainbow. 

Rational  Horizon. 

ReaL  /  :  > 

Recemon  of  Equinoxes. 
Reclination  of  a  Plane, 
Reclining  Dials,  i 
Reduction.  Kv:'\\;:;zv 


Serpentarius.  '  ' 

Septenrrional  Signs.  .  , ,  : 
Sefquiquadrate* 
Sefquiquintile. 
Sexagenary  Tables. 
Sexagelimal  Fractions. 


Reflecting  Dial*;.-  ' 


Refraction  Horizontal* 
Reflexion,^  ”  ’  ji:  1 
Reflexion  of  the  Moon.  ' 
Refracted  Dials.  i, 

Refraction  Aftrofiomical. 
Regel. 

Rigel.  . 

Regions.  tr 

Retroceifion  of  the  Equinoxes. 
Retrograde.  ,  ’ 

Retrogration  of  a  Planet. 


Revolution.  . 


Right  Afcenfion  of  the  Sun  or 
Moon. 

Ring  of  Saturn. 

S. 

Sagitta. 

Sagittarius.  hoi-  -J\ 

Satellite, 


Inftrument.  -  <r  i>  ,</] 


•  ipi.  • ,  . 

Satellites  of  Jupiter, 

Mars. 

Saturn. 

Sciography. 

Sciothericum  Telefcopium. 
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Sextile.  s 


Scorpio.  u::r.l'ih‘:\/: 


SvwtllJ,  , 
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Secondary  Circle, 

Planets.  *  t  ' 

Semi-quadrate,  ’  -  « 

-quartile, 

-quintile, 

-fexrile. 

Semita  Luminofa:  : 

Senfible  Horizon. 


Sidereal  Year.  r?v)f;- ,>/  , 
Simple  Eccentricity..-: 

Single  Eccentricity.  , 

Sirius.  /irJ’j 

Solar  Comet,  .p.  ;  .... 

Cycle, 

Year. 

Solftice,  i-r 

Eftival, 

Hybernal.  -  , 
Solftitial  Colure.  ,  , 

Sound. 

South  Direct  Dials.  . 

Southern  Signs. 

Sphere. 

Spots  in  the  Sun. 

Station. 

Stationary.  .  :j.y 
Stereographick  Projection. 
Stile. 

Style.  •  • 

Subftilar  Line. 

Succeflion  of  the  Signs. 
Summer  Solftice. 

Sun. 

Sww^-Letter.  q  -  p 
Superior  Planets. 
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Swift  in  Motion. 
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Temperate  Zone. 

Terraqueous  Globe. 

Terre  ft  rial  Globe.  , 

Torrid  Zone.  H 
Trajectory  of  a  Comet. 

Tranfic  of  the  Moon.- 
Triangulus  Septentrionalis* 
Trine  Afpect.  vi" 

Tropicks. 

True  Place, 

Conjundion.'  . 
Twilight. 

Tychonian  Syftem. 

V. 

Variation.  .  u 

Vector.  H 

Venus. 

Verfed  Sine. 

Vertex. 

Vertical  Circles,  ,  q 
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Line. 

Vefpertine. 

Via  Lactea. 

Vindimiatrix.  , 

Virgo. 

!  Vifible  Horizon, 

Place  of  a  Star. 
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Urfa  Major, 

Minor, 

W. 

Winter  Solftice." 
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Synodical  Month, 

Revolution. 

Syftem.  t  s 
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